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(collectively referrad t o  a6 the aPermitm rampondants'). CaPlplainants alleged 
idringemeat of claim 1 of U.S.  Iattera Pateat 4,438,035 (.the '035 pateat'). 
on ldarch 25, 1993, the C d 0 0 i m  votod t o  inrtitute an investigation of the 
caPplaint of Tanabe and m. 58 Fed. Reg. 16846 (March 31, 1993). 

On my 6,  1993, ccrmplaiacmt0 muvod to  rnvrrrf the c a P r p h h t  mb aotice of 
im8tigation t o  add Plaatuc U.S.A., IOC. a6 a re8pndeIlt. On Ihy 20, 1993, 
the AW ismrud am ID mmading the wlaint arid notice of investigation t o  add 
Plurtax ae a romp-t. 
reapandent Abic, Iac. - 

on ~obruary 1, 1995, the prrrmidiag AW issuod hi0 final ID finding that 
there was no violation of mectiaa 337. €h found that claim 1 of the '035 
patent was not infringed by any of ra.poal&ats1 proce88e0, that claim 1 ua6 
invalid as obviaur uxl&r 35 U.S.C. 8 103, urd tbat the '035 patmt wae 
unoaforcaable kcawe of ~~111~18iaant0'  inequitable coaduct during 
re- 'natiam proceediage k f o r e  the U.S.  Patent aad Trademark Office. 
separate order (Order l o .  S 2 ) ,  iosued on the same bate, the Aw granted 
rompoaibnto' motion fox ovidurtiuy 08mCtiOpl 8gaiIUt camplainauto. 

On March 30,  1995, the -00im batexmined t o  the following 
irsues in the ID: (1) claim iirt.rpraUtim; (2) whather Claim 1 of the '035 

patent i s  invalid a6 obviow Mdar 35 U.S.C. S 103; (4)  whether the '085 
p8tmt i s  uaaaforco8ble; and (5) Or&r No. 52. Or&r l o .  52 uaa cooloiderod to  

Plurtur puticipatod in the iavwtigation with 

In a 

patoat i o  iafringod by m.PQQ6.Pf0' prOC00000; (3) Wh0th.r C h b  1 O f  +hc '035 

h part of the ID. 
p a r t h o .  The C e 8 0 i m  fi.0 ~0-8t.d 
~8pOZlbant0. 

Thc "rrrmiE0im polred 86V8ral W C f f i C  f o r  the 
ODI the 8mtW O f  thc Abic 

On April 13, 1995, - l . l i t r  uad Abic Ltd. and Plantax U.S.A. 
Abic reapondentin) f i l o d  a joint motim t o  terminate the iavertigatim M to  
the Abic ro-ts on the h i s  of a mottlrrmat rgxm.olerat. 
April 1 3 ,  1995, Mr. ~ - 0  -11 f i l o d  a =tiam t o  intonmae in the 
invastigaticm. 

Mditianally,  cm 

%hi0 rctioa is +.k.n uu&r the authority of moctim 337 of the Tariff ~ c t  
Of 1930 (19 U.8.c. # 1337) .nb f-00im ht0ri.Q d e  210.56 (19 C.F.R. # 
210.56) . 

COPi.6 Of +hr C e 0 0 i Q Q ' 0  Ord.r, t b  C d 0 0 i o n  widon in 0uppOrt 
thereof, the aoncamfideatial vmrmion of the ID, lrad a l l  other ammntideatial 
documeats f i l o d  in caammctiool with this invmrtigatiam are or rill ba available 
for inepoction during official burrin000 hour0 (8:45 a.m. t o  5:15 p.m.1 kn the 
Office of the Socrotuy, U.S. Iatomrtimal  Trrds C d m s i c m ,  500 I Stroot 

parmono are 8dvim.d that iafoxmatim on this matter can be obtaiad by 
S.W., Wa8hingtm, D.C. 20436, tal- 202-205-2000. # s ~ ~ - ~ ~ d  

COrruCthg the C e 0 0 i m ' 0  t o m  ODI 202-205-1810. 

By order of tho C e m s i a a .  



mlm8tig8ti- NO. 337-TA-349 

On February 1, 1993, Tanak! Seiyaku Co., Ltd. and Marion Mrrell Dow, 

Inc. filed a camplaint uuder oection 337 of the Tariff Act of 1930 (19 U . S . C .  

§ 1337) alleging infringement of claim 1 of U . S .  Letters Patent 4,438,035 

( '035 patent) in the importation and sale of certain diltiatem hydrochloride 

and diltiasmn preparationr. OIr March 25,  1993, the Camds8ion voted to 

institute an iavbmtigatian of the complaint. 

publiehed in the on March 31, 1993. 58 Fed. Reg. 16846. 

Notice of the inverrtigation was 

On February 1, 1995, the promiding AIJ imoued hie final ID finding that 

there wao no violation of mection 337. He found that claim 1 of the '035 

patent was not infringed by m y  of the roopondento' 8ccuoed proceomeo, that 

claim 1 was invalid a8 obviaus under 35 U.S.C.  5 103, and that the '035 patent 

was unenforceable becauoe of complainanto# inequitable conduct during 

reexamination proceedingo before the U.S. Patent aad Trademark Office. In a 

separate order (Order Loo. 521, i88Ued on the oama date, the AI4 granted 

respondents' motion for evidmtiazy oanctione against canplainants. 

On March 30,  1995, the Camiseiosl determined to review the following 

issues in the ID: (1) claim interpretatian; (2) whether claim 1 of the ,035 

patent is infringed by respondents' proceeoes; (3)  whether claim 1 of the ,035 

patent is invalid am Obviauo under 35 U.S.C.  B 103; ( 4 )  whether the ,035 

patent is unenforceable; and (5)  Order Loo. 52. Order No. 52 was considered to 



be part of the ID. 

parties to address. The Cammission also requested informatian on the status 

of the Abic respandate. 

The C d e s i o n  pooad meveral opecific questions for the 

On April 13, 1995, complaiaants and respondents Abic Ltd. and Plantex 

U.S.A. (the Abic respondents) filed a joint motion to terminate the 

investigation as to the Abic respondents on the basis of a settlement 

agreement. Additionally, on April 13, 1995, Mr. James Qaabrell, ane of 

carplainants' patent law m r t s ,  filed a motion to a n t e m e  in the 

invaetigation. 

Having considered the rubject ID, including Order No. 52, the briefs an 

review, and tho reoponmee to the briofo on review, it a m  horeby 

O R D m  TBAT - -  
1. 

2 .  

3. 

4 .  

5 .  

6 .  

7 .  

The investigation ie terminated with a finding of no 
violation of sectiau 337 of the Tariff Act of 1930. 

The A u ' s  claim interpretation and findings that claim 
1 of the '035 patent is not infringed by the processes 
in isoue of the Profarmaco reepon&nts and the Fermion 
rempaaadeatm are affimnod. 

The Commismion takes no pomition 0 ~ 1  the Au' s findings 
of invalidity urd uaoaforceability in accordance with 

-, 742 F.2d 1421 (Ped. Cir. 1984). * I  

Order No. 52 is trrcatod am moot. 

The joint =ti= to terminate the investigation a6 to 
the Abic respondents is granted. 

The motion to intervene filod by W. J-6 ckmbrall is 
denied. 

Thc Secretary shall m e m  copies of this Order, and 
the forthcoming Commission opinion in support thereof, 
on the partiem of record and on the Department of 
Health and Human Services, the Department of Justice, 
and the Federal Trade Cammission, and publish notice 
thereof in the m. 



By order of the C a m d a d o n .  

D m  R. Koehnke 
Secretary 





-TED STATES IKPERNATIONAL TRADE m S S I O N  
Washington, DC 20436 

. ._  
OFC F THE S E c y -  ., ti. S. INT' TA..!..,ni - i RECE'VED awestigation No. 337-TA-349 

In the Matter of 

This inveotigatioa i o  before UE for final disposition on review of an 

initial detedpathn (ID) filed by the presiding administrative law judge 

(Awl on February 1, 1995. The Aw found no violation of nection 337 based on 

his findings that the patent claim at issue, clab 1 of U . S .  Letters Patent 

4 ,438 ,035  ( '035 patent), was not infringed by any of the reopondents, was not 

valid becauoe it wae obviaus in view of the prior art,, and was unenforceable 

due to inequitable conduct in its procureamat. On review, -.have deterrained 

to affirm the Awls  claim interpretation and findings that claim 1 of the '035 

patent is not infringed. We do not find it neceesary to reach the iosues of 

validity and aaforcoability, urd therefore take no position on theme iooueo. 

States I n m ,  742 P.2d 1421 (Fed. Cir. 1984) .  

E#y virtue of the Commission's previous determination not to review the 

ALJ's findings 011 importation urd the exietenca of a damstic induotry, the 

I D I S  findings and conclusions on those iesues became the Commiemion's final 

determination. 60 Ped. Rag. 17366 (April 5 ,  1995) .  
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On February 1, 1993, Tapsbs Seiyaku Co., Ltd. (Tanabe)  and Marion 

Metre11 Dow, Inc. (-1 ~tcollectively acouplainmtsn).filed a complaint under 

section 337 alleging unfair uct8. in the. importation -and sale of diltiazem 

hydrochloride and diltiaram preparations (diltiasam) . .The canplaint 
identified nine proposed reerpondents: (1) Abic Ltd. of Netanya, Israel 

("Abic"); (2) Qyma Laboratories of Jbmrica, Inc.  of Garden City, New York 

(nOyman) ; (3) Profarmaco Nobel SRL of Milan, Xtaly; (4 )  Wlan Pharmaceuticals, 

Inc. of Morgantown, West Virginia; (51 laylan Laboratories, Inc. of  Pittsburgh, 

Pennsylvania (collectively referred to a8 the "Profarmaco respondentsn) ; (6) 

Orion Corporation Fermion of E.poo, Fhlsnd; (7) Intercham Corporation of 

Puamus, New Jeroey; < 8 )  Copley Pharmaceut.icals,-~.- of Canton, 

Hasoachuoetts; and (9) Rhono-Poulenc Rorar,-Inc. of Collegeville, Pennsylvania 

(collectively referred t o  a8 the "Fermion raspondenten). Complainants alleged 

infringement of claim 1 of the '035 patent. Oar wch 25, 1993, the Carmission 

voted to institute ua invemtigatim of the canplaint of Tanabe aad m. 

On May 6 ,  1993, cwplaineats amred to amem3 the cwplaint and notice of 

investigation to add Plantex O.S.A., Inc. as a respondent. Oa May 20, 1993, 

the A I J  issued ann amndzng * the -1-t aad notice of investigation to add 

Plantex as a respondeat .' The Camimsiaa determined not to review that ID. 

On June 17, 1993, the Abic rerpondemts moved to designate the investigation 

mmore canplicated". Thio motion was granted on June 28, 1993. 

On November 23, 1993, couplainants filed a motion to sumpend the 

investigation punding the.outcamb of rerrrminrtian proceedings before the 0 . S .  

' Plantex participated in this inveotigatian with Able,. Plantex and Abic are 
collectively referred to as the "Abic respondents.n 

2 



Patent and Trademark Office ("PTO") concerning the IO35 patent. On November 

23, 1993, the Rw issued an ID suspapdurg ' the investigation, uhich *s not 

reviewed by the CaPmiesion. On August 29, 1994, the suepension of the 

investigation (which lasted about 8 months) was lifted following completion of 

the reexamination proceedings before the PTO. 

patentability of all claims of the '035 patent, including claim 1, the claim 

at issue in this investigation. 

The PTO confirmed the 

The evidentiary hearing before the Au c-nced an October 17, 1994, 

and concluded on November 3, 1994. The ALJ isoued his final ID on February 1, 

1995. Additionally, the AW issued an order (Order No. 52) granting 

respoadentml motion far maactions against caplabants. Sanctions were 

imporred only as altarncltive.tali.ef, h, d y  if the .Camtiemion detadned 

based on all the evidence of record that reepolldants -infringed claim 1 of the 

I035 patent. 

On February 21, 1995, camplainants filed a patitian for review of the 

ALJ's final ID. 

52. On the mama day, the Caminmion investigative attorney (-1 filed a 

They aleo filed a meparatc petition for review of Order No. 

petition for review of the R w ' e  -.tic induntry finding. On March 6 ,  1995, 

the Us, the Permian respondents, and the Profanaaco reapondents filed 

oppositions to camplaiaaatr' petition for review. Re.popdsnt 

Laboratories also filed an apposition to the petition for review, indicating 

that it principally relies on and concur0 in the response filed by the 

Profarmaco respondents. The Abic respanbents did not file an opposition to 

complainants' petition for review. Camplainants indicated in their petition 

for review that they had mottled their differences with the Abic respondents. 

Complainants further indicated that they were-not therefore petitioning for 

3 



review of the portion of the XD that finds that the Abic process does not 

infringe claim 1 of the '035 patent. 

motion for leave to file an dfibvit by J&S ' ~ r e l l .  

On March 2 ,  1995, catplainants filed a 

on March 30, 1995, we ismuad notice of our ddcibiosi-'to-review - -  certain 

portions of the ID. 60 Fed. Rag. 17366. '(April 5, 1995). In that notice, we 

set forth the issues for review as follows: (1) claim interpretation (2) 

whether claim 1 of the '035 patent is infringed by respondents1 processes; (3) 

whether claim 1 of the '035 patent is invalid as obvious under 35 U.S .C .  s 

103 ; ( 4 )  whether the I035 patent is unenforceable; and 45) Order No. 52 .2 

also requested information on the status of the Abic respondents, in view of 

the fact that catplainants had indicated in their petition for review that 

they had amicably settled their differences with the Abic respondents. 

regard to the Gambrel1 affidavit, we rtated that reopening the record to 

We 

With 

accept the affidavit at thio late stage of the inwmtigation would not be 

appropriate. We received briefs fran the partiea on those issues, and on the 

issues of remedy, the public interert, and bonding. We alro received a joint 

motian fran camplainants and the Abic respaadeats to terminate the 

investigation as to the Abic roopondants. Additionally, X r .  Gambrel1 filed a 

motion to intervene in this inveetigatioa with respect to the A w l s  findings 

on enforceability. 

After consideration of the arguments and evidence on the ieeues under 

review, we affirm and adopt the A W 1 e  claim interpretation and findings that 

the claim 1 of the '035 patent is not infringed by either the Fermion or 

Profanaaco rempoadents. We also grant the joint motion to terminate the 

' Although issued as a reparate order, Order No. 52 rae considered by the 
Caannission to be part of the ID. 

4 



investigation as to the Abic respondents. Accordingly, the issue of whether 

the Abic procers infringes claim 1 of the I035 patent under the doctrine of 

equivalents is moot. Becau6e.k l?ind-’no- vio%a~iod%f’)action 337 based on the 

findings of noninfringunsat in the ID, we take no position on the issues of 

validity and unenforceability. Order No. 52, which was issued as alternative 

relief, is vacated as moot. Finally, Hz. Gambrell’s motion to intervene is 

denied in view of the late stage of the proceedings. Further briefing on the 

issue of enforceabilixy’is not necessary. Moreover, as indicated above, we do 

not reach the issue of enforceability. 

Canplainants have alhged only e t - e h e  -accused processes of the Fezmion 

and Profarmaco respondents infringe claim 1 of the ‘035 patent under the 

doctrine of equivalents. The ALJ found that none of respondents1 accused 

processes infringe under the doctrine of equivalents. A party alleging 

infringement hae the burden of proving infringeamnt by a preponderance of the 

evidence. Amr&g properly construod claimn, infringement ic a factual 

determination. & , 730 F.2d 753, 758 (Fed. 

Cir. 1984). Any determirration of patent infringement lmrot result fran a two- 

step process. 

scope and meaning. 

First, a claim muot be interpreted to h t e d n e  .its propur 

Second, it must be determined whether an accused device or 

process is within the scope of the proparly interpreted claim. W t -  V 

-Poundation, 29 F.3d 1555, 1561 n.6 (Ped. Cir. 1994). Claim 

interpretation is accampliehed through (111 examination of particular claim 

language, the patent mpecification, the promecution history of the patent, and 

other claims. Intll v.  9 8 775 F.2d 1107, 1118 

(Fed. Cir. 1985). Extrinsic evidence, including testimony of witnesses 



concerning the meaning of disputed term in a claim, is also relevant. 

m. v .  ITC, 831 F.2d 1017, 1021-(Ped;-Gir. 1987); v '  w 

-., No. 92-1049 (Fed. Cir. April 5, 1995). 

The Aw interpreted claim 1 and found that none of the allegedly 

infringing processes infringed the claim under the doctrine of equivalents. 

We agree with the A U ' s  interpretation of claim 1 and his findings that the 

processes at issue do not infringe that claim under the doctrine of 

equivalents. Accordingly, we adapt the portion of the ID pertaining to claim 

interpretation and infringement and the correaponding factual findings .3 

have added additional c-ts to address Federal Circuit precedent decided 

after the isouance of the ID. 

We 

The invention claimed in claim 1 of the '035 patont is a method for 

forming a benrothiazepine derivative by condensing a nubstrate with 2 -  

(dimethy1amino)ethyl halide either in the presence of potassium hydroxide in 

acetone or in the presence of potassium carboaate in a solvent selected fran 

acetone, lower alkyl acetate, a mixture of acetane and water, and a mixture of 

lower alkyl acetate and water, and if required, further converting the product 

into a pharmaceutically acceptable acid addition salt thereof. Thus, the 

claim at issue, and the .pacification, are drafted very mpecifically. ID at 

10-16. Nonetheless, as stated by the Aw, camplainante Propose an 

interpretation of claim 1 which on i t s  face would covur an indetermiaate 

number of bases and solvents. AB the AW found, such an interpretation is 

divorced fran the prior art, fran any coanection to the objectives stated in 

the patent, and fran statements made by camplainant Tanabe to the PTO, the 

As noted abwe, m granted the joint motion to terminate the Abic 
respondents. Consequently, the findings in the ID regarding allegedly 
infringing Abic process are moot. 

6 



European Patent Office, and other foreign patent offices. 

Moreover, as recently Etated by the Federal Circuit: 

ID at 11. 

An applicant should not be able deliberately to narrow the scope 
of examhation to avoid during prosecution scrutiny by the PTO of 
subject matter with the abjective of more quickly obtaining a 
patent (or avoiding the ri8k of eotoppel), and then obtain in 
court, either literally or under the doctrine of equivalents, a 
scope of protection which encaapaeoes that subject matter. 

, 29 F.3d 1555, 1564 (Fed. 

Cir. 1994). 

Camplainants' arguments focus in part on their assertions that the AW 

impruperly interpreted the claims by using the representations made to the 

European Patent Office and the inventors' own internal laboratory notebooks to 

interpret claim 1, and hence to apply narrowly the doctrine of equivalents. 

Complainants also argue that one of respondents1 v r t s  admitted that claim 1 

covers a "wide range of baoes and molveatsm, and that the ba8e/molvant 

combinations of reepondents' proceamee are encanpa8sed by claim 1. m, -, 
Camplainants RerrponEe to The Camnission Notice at 10-17. 

A recent deci8ioa by the Federal Circuit, v .  Weetview 

Jnstnmente. =, No. 92-1049 (Fed. Cir. April 5, 19951, i8 irrcltructive a 3  

the use of extrinsic evidence in the interpretation of claims. atatas 

that "the interpretation and construction of patent claims, which define the 

scope of the patentee's rights under the patent, is a) matter of law 

exclusively for the court." Id. at 2. To amcertain the mesning of claims, 

three sources are considered: the claims, the specification, and the 

prosecution hiotory. at 18. Expert testimony, including evidence of 

how those skilled in the art would interpret the claims, raay also be used. 

u. at 20. The court noted that extrimsic evidence could ba copeiderad by the 

trier of fact to eaable it to interpret the claims. Extrinsic evidence is 

7 



defined a6 consisting of all evidence external to the patent and prosecution 

history, including expert and inventor testimony, dictionaries, and learned 

treatises. u. state8 that such evidance may be helpful to eaplain 

scientific principles, the meaning of technical terms, and terms of art that 

appear in the patent and prosecution hiatoxy. U. The court made clear, 

however, that extrinsic evidence is to be uaed to aid in understanding the 

patent, not for the purpose of varying or contradicting the term8 of the 

claims. u. at 21. Thie decision makes clear that through the procese of 

construing claims by, among other things, utilizing extrinoic evidence that 

the court finds helpful and rejecting other evidence that is unhelpful, and 

resolving disputes en route to pronouncing the meaning of claim language as a 

matter of law baaed on the patrat documents themmelve6, the court is not 

crediting certain evidence over other evidence or making factual findings. 

Ip. at 22. Rather, the court is looking to the uctrinaic evidence to assist 

in its conotnactian of the written do-nt, a task it as required to perform. 

Ip. Claim COPBtnaction, enlightened by such axtrinmic evidence a8 may be 

helpful, is still based on the patent and prosecution history. u. at 20. 
opinion that the use of extrinsic Thus, it is clear fram the 

evidence, including inventor testimony, can be used by the trier of fact to 

aid in the understanding of the claims of a patent. SinCLlarly, in sauthrall 

IG -, Slip Op. 94-1243 (Fed. Cir. Hay 10, 

19951, the Federal Circuit otated that a patentee may not proffer .p 

interpretation for the purposes of litigation that would alter the 

indimputable'public record consisting of the claime, the specification, and 

the prosecution history, and treat the claims as a "nose of wax". 

, Slip Op. at 13, &&g Scmmd., 888 F.2d at 819 n.8, 

8 



12 OSPQZd at 1512 n . 8 .  In other word6, evidence extrinsic to the patent and 

prorecution history, much as expert testimony, cannot be relied on to change 

the meaning of the claims when that meaning ie ma& clear by those documents. 

m, slip- np. rt-13, 

The Aw praperly.canetrucrd-claim 1 of the jQ35 patent as a matter of 

law. He conridered the c l a h ,  the rrpacification, and the prosecution 

history. 

evidence of other relativel-y contemporaDeous Tanabe patents, evidence of prior 

art that used broad language a k t i n g  to brma-rdl 801Vent6, and the 

inventors' contsmporaneous laboratory notebolus. The Aw ueed the evidence to 

assist in underetanding the patant, butdid not use it for the purpoaes of 

varying or coatradicting the .tarmo.of t& patmnt .. . Ba8.d on. hi0 interpretation 

of the claim at issue, and coiaoidaring &l of-the evidenca, he concluded that 

claim 1 of the '035 patent should be construed to include its eaQress language 

and a "very narrow range" of equivalents, which did not extend f a r  enough to 

encornpars the accumd proco88eo of the ProfaraIaoo 8ad Fermion re8pondents. 

agree with that coaclwioa. 

He also admitted evidence by cucparts on both sides of the issue, 

We 

Colrclueien 

In view of our affixmaace and adqtion-of the portion of the.= relating 

to claim interpretation and infringement, we find that there ie no violation 

of eection 337. 

9 





frr the Matter of 1 
1 

CERTAIN DILTfAZEM EYDROCElLORIDE 1 
AND DILTfAZEM PREPARATIONS 1 

Invertigatian N o .  337-TA-349 

Administrative &w Judge Sidaey fluria 

Pur8urnt to the Notice of Inva8tigatim, 58 Pod. Rog. 16846 (Wedaer&y, 

March 31, 19931, thi8 ir the AdlBhS8tratiW k W  JUm’8 Illitirl mterUCh8tiOXl 

in the Matter of C e r t a i n  Di1tiat.r Hydrochloride and Diltirzaa Preparatioarr, 

U.S. Interrution81 Trade Coanirrron Inwrtigation No. 337-TA-349. Conmi8rion 

Interim Rule 210.53 (a) .’ 
The A&&irtrative t u  Judge hereby detandiaer that no vholation of L 337 

of the Tariff Act of 1930. a8 amended. h 8  occurred in the import8tion or rrle 

of certain diltiarem hydrochlorrdt and diltratam preprratioru by rearon of 

ineingement of claim 1 of U . S .  Letter8 Paturt 4,438,035. 

’ The Conraimrion’r final mlar became effective 01) A u w t  31, 1994. 
However, the new ntler do not apply to proccediagr, much 88 thir 
inveetigation, that were rnrtrtutcd before the effective date. 59 Ped. 

Determination are interrm ale.. 
Reg. 39020 (19941. Therefore, a11 Camni88ion ruler applied t h i 8  Initirl 





In the Mmtter of 1 c, 

For Caarplaia8at Taaabe Sei- Co., Ltd. uad mion m m l l  DOU, fac . :  

0. k 8 l h  E8q. 
Brian 0. Coagio, mq. 
W i l l i a m  J. Sipio, Ikq. 
Jomeph Diamat., m q .  
rlrrdrr nrmmick, &q. 
nucia 8.  Pltnb..n, k q .  
?aaxx&mmmr 

a m  T .  -8, k q .  
Charlea R. Bra-, &q. 
Steven J. Lee, &q. 
Rederack 8. Rein, k q .  
Surmne Parker, 3.q. 
W i l l i a m  T. -8, Bmq. 
lEoDIool&ltpnool 
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r. P I L o ~ ~ I p 8 T o R Y  

By publi-tim th Federal Rwi8t- m nuch 31, 1 9 9 3 r  tha -88im 

gave aoticc of the iPrtitution of 8a intnrtigatim undrr aection 337 ef the 

T u i f f  Act of 1930, 88 uneaded (19 U.S.C. L 1 3 3 7 1 ,  pur.UUre t o  8a ameaded 

canpl.int f i l ed  by T& sei- ~ 0 . 8  Ltd. o h ,  ~apu! marion mrrell 

mc.8 -86 c i t y ,  MiB80Wi ( ' C ~ h ~ t 8 " )  09 mrch 238 1 9 9 3 .  Tbc 

complaint, ao arnended, allegeo violation of ruboection (a) (1) (8) (ii) of 

rection 337 in the inportation ia to  the United Stater, the male for 

importation, and the 8rlc w i t h i n  t h e  United Stater after importation of 

certain diltiarem hydrochloride urd diltiatem p W 8 t i O M  alleged t o  be 

murufactured abroad by a arthod e w e r e d  by C h i Q  1 of U.S. Letters Patent 

4,438,035,  and that there axirtr an iadwtry in the Waited Stater u required 

by mubraction (8)  (2) of mectioa 337. The cffnplaint rquertr tbat the 

Comnirrion irutitute aa invertigatron urd, after a f u l l  inve8tigation1 irrue a 

pennurent exclwion order urd pa-nent Mame and de8i.t order.. 

On March 25,  1993, the Comnroororr ordered tbat aa hvertigation be 

inatituted t o  determine whether there ra vrolation of mubraction 

(a) (11 (8) (ii) of rection 337 m the r v r t a t r o n  into the Uaited Statco, the 

male for rmpOrtation, or the .ale rrthrn the United Stateo after importation 

of certain diltiatem hydroehlorrde and drltratem praparatiorrcr nude abroad by a 

proccro allegedly covered by c h a m  2 o! U.S.  ktterr  Patent 4,0388035, urd 

whether there d r t r  an r n d U 8 t y  rn the Unrted Stater 88 required by 

rubmeetion (a) (2)  of rectrm 337. 

The Connurrian named T u r r k  Seryaku C o . ,  Ltd. and Marion Merrtll Dow, 

fnc. a8 the  complaiaurtr, and the  following colnprnier ao tampondent.: 
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Qymr, Laboratoriem of America, fac. 
W e n  City, New York 

H y l a  Lnboratoriea, Iac. 
Pi ttmburgh, Pexuylvmia 

Interchem Corporation 
Paramu, N 8 W  Jeney 

RhonC-Pouleac Rorer, fnc. 
Collegevilla, Purarylvaaia 

JUIR Cockburn, Emq. rab John n. whulm, mq., Office of -fair Import 

XnV*8tigatiOZl8, W r e  da8agn8t.d 88 t)u C d 8 8 $ =  faVe8tigatim Attorney.. 

Notice O f  Da8igruti0n Of Additin1 cOlld88iool -8tigativh Attorney 

(September 9, 1993).  

Chief Adminimtr8tive L 8 w  Judge Janet 0. Sucon de8igruted Admini8trative 

L a w  Judge Sadney Wrrir to premidt w a r  thrs intiamtigation. 

A prelrmrrury confrr8nce in tha8 rnvertigatiaa vu conducted en April 29, 

1993. 

the Office of Unfair Import Xnvestrgatioar (aWIIa). 

Appearurcer were -de on khlf of complaiaant8, all reqond8ntm urd 

On M.y 6, 1993, Compl8rllUlt8 ra0-d to amand the c-hht & -ti- of 

inve8tagatron to add a rempoadent. notion Docket No. 349-10. On m y  20, 

1993, the adminimtrative law judge i88u8d Order No. 6, an initial 

determirution amending the conplaint mad notice of invmmtigation to add the 

2 



P l a a t u c  U.S.A., Iuc. 
Baglawood Cliffr, NJ. 

Th4 C d r r i o n  determined aot t o  review Ordar No. 6 .  Notice of 

on June 17, 1993, Abic rempondentr moved t o  derigzmte the inwrtig8tion 

"more co~plic8ted.~ Motion No. 349-24. Thc motion vu granted b Order No. 

14 on June 28, 1993. 

0x1 saptambar 30, 19938 Fermion rerpondmtr aovrd for  rummury 

detenaiP.ticw that  cl8imr 1-2 of 0.1. P8t-t No. 4,438,035 &re w i d  uader 

3S P.S.C 102(b). Motion No. 349-64. 

On N o v e m b e r  16, 1993, Abic m d  Plantax -t~ mwad f o r  Smctionm. 

Motion No. 349-91. Thin motion U ~ B  granted in  p8rt. 0rb.r No. 52. 

On November 23, 1993, C a t p h l X M X l t B  f i l e d  8 t o  B w  t h i E  

invertigation i n  connection w i t h  reexamination procmediagr 8t the P8t-t .ad 

Tr8dem8rk Office (aI*roa) concerning the '075 patcnt. Uotion Docket No. 

349-105. On November 24, 1994, t h t  8dmisli~tr8tive l 8 w  judge isrued Order No. 

33, an i n i t i a l  determination rurrp.nbiag thi~ invertigation. The iaitial  

detemin8tion w80 not revrewed. Notrcc of Coamir8ion Decirion Not t o  Review 

an 1nrti.l Detednat ion Swp.ndrng t h e  -1nveatigatioa UmcaIber 28, 1993). 

On Augumt 29, 1994, the Bwperuron of thir bv8atig8tion ua@ l i f t e d ,  

following completion of  the r.uuraiaation proceeding. during which the 

patentability bf al l  claim of the '035 patent warn confi-d. Order No. 34.  

A l l  arotiom not previously ruled upon are harmby &aied. 

A. Tutori.1 

On October 4 ,  1994, tutorial  rerrion in the nature of  8 preheariag 

3 



' 
wan di8cu88ed with the partiem in a+mncc. 
Notice of September 30,  1994; Order No. 34;  Order No. 40.  

The tutorial  .emion (including tht a-ject avttar t o  be -red therein) 
Notice of September 29,  1994; 

' 
record. Dr. Baldwin w & i  involved i n  the pre-ha8riag ph8e  of t h i 8  

investigation on complainurta* behalf. Dr. Baldwb y.8  a180 expected to  
teet i fy  for compl8inurt8 a i  key expert witae.8 at  the h a r i n g .  Nowever, 
courutl infomed the admini8trative law judge and the other putiu in the 
he8ring room 011 the  day hi8 te8timny w88 t o  comeace thrt Dr. Baldwin could 

det8i l8  concerning Dr. Baldwin'8 wheraaboutn or d t i o n  -re 8Mil8ble t o  
the  a&~inimtrative law judge for period of daw. 
letter from Dr. 8.ldwin t o  C a n p h i X a 8 X l t 8 '  C m d  WU baht8dly 8ukpitted t o  
the &bnini8tr8tive l & w  judge in which Dr. Baldwin 8mt.d that he h d  becoma 
ill prior t o  h i m  mchedulcd he8ring temtimomy, and ucpre88ed come= for my 

It m y  be noted tbt no he8ring te8timorry fran Dr. Baldwin 8ppmr8 in the 

not be loc8ted 8f h i 8  hotel, .LLd it W.8 believed th8t he h d  ill. No 

A cagy of a facmimiLe 

PrObl~mO C8u8ed by h i 8  8b88ZlCe. SpT %. 473-488, 1146-1148, 1775-1776. 
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invemtigation.' ThC t u t o r i d  meamion may dmo prove w e f a  to the conmimaion. 

A mectiaa of f- bued on the tutorial mu8ion i m  included in the 

numbered f-m of fact  in thim Ixdtial Determination. 

warn truucribed, aad the truucript  of the t u t o r i d  memaion i m  certified to  

The tutorial memmian 

+ha 88 p.rt Of tha record. & effOCt, it C a t i t U t . S  .pacadized 

taxtbook of the chd8tX3' involwd fa -8 bV88tig*tim. 

- The hearing in the matter of Certain Diltiazem Eydrochloride and 

D i l t i 8 2 0 ~ 1  Prep8ratioxu coQmanced OII October 17, 1994 8nd concluded an November 

3, 1 9 9 4 .  a1 p 8 r t h 8  repre8eat.d a t  a*. & -action W i t h  the 

hearing, PO p8rty objected to the Comaim8ion0@ urercime of perm& 

jurimdiction over the rerpoadcnto, or to  mubject matter jurimdiction in thim 

inV88tig8tim. 

This Zaitial Dateimriarrtim ir b u e d  oa the matire record of +him 

proceeding. Prapomed fiadiagm not herein adopted, either in form or irr 

BUbstmce, are rejected 8. aot being mupported by the avidexace or a8 involving 

i m t e r i a l  ~llltterm. 

The findings of fact include refcreacem to mupportiag evidentiary itema 

i n  the record. Such reference. are iateaded t o  s e k  88 guide. to  the 

dcpoaitiona, exhibits, and temticaorry mupporting the fiadiagm of fact;  they do 

not necemaarily repramant complete mumruriem of the e v i h c e  mupportiag each 

finding. Some of the findrngs of fact are coauiaed only in the opinion. 

' 
necemmary background, particularly i n  camas involving cauplic8t.d or 
8pecialited fielda of mcience. m, u, 
corn,, 799 P. Sum. 1006, 24 U.S.P.Q.2d 1081 (N.D. C8l.. 1 9 9 2 ) ,  e cl.rifiad 
pp other & 27 U.S.P.Q.2d 1 0 8 1  (W.D. -1. 19931, .ff'd, 35 F.3d 1434, 
32 U.S.P.0.2d l O E 6  (9th Cir. 1 9 9 4 1 ,  fpr & filad, 63 U.S.L.W. 3518 
(U.S. D C C .  1 9 ,  1 9 9 4 ) ;  1 , 1 8 0  U.S.P.Q. 673 
(D. Mi=. 1 9 7 3 ) .  

mtorial  semriaru have ken wed by other judge. am a way of gaining 
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The followbg ahbraviatiom are w e d  b +hi8 D8terminr;tio~: 

Japur. T8aaba i 8  the M e r  of the '035 patent. 

mrion Merrell Daw. Znc. tomo) rm a Delaware corporation w i t h  a 

principal place of buminem. at 93OC ward Parkrty, 1Cuuaa City, Wimmauri 64114. 

Abic Ltd. ("Abic") am u t  I8rbelr corporation with a place of buuia88m at 

Indymtrial Zone 5, Hayotar Strcnt. F C Sox 2077, Xiryat Wordmu, Netanya, 

X.t&el 52120. 

Plurtex U.S.A. ('Plan:ex*) am W.r Jermey corporatiori. 

Orion Corporation rcrnron fo?ermrono) rm a Piaaimh corporation w i t h  a 

p h c c  of bu8ine88 at  Orranrnrtrc a ,  SF 02200 Smpoo, P h l m d .  

' 
each category including the forergn diltirrem HCl nunufacturer uaci its 
a8mociated importerr and domomtic lurrufacturerm of douge f o m .  
will mocaatimss k made herrrn to thome groups by reference to the foreign 
aunufacturer of bulk diltratm, i.t.. aAbl~g ,  aPerraiana, and aProfuaucoa. 

Re.pondurt8 bave generblly grouped th.auelv88 iato three categotiem, w i t h  

Reference 
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A. Ganmrrl &v Aqplicablm to Claim tatmrprmtatiop 

An uulymir of valibrty urd rnfrmgement alleg8tianr requires 8 proper 

conrtructioa of the patent c h i n  at rmrue to &tomuhe ita .cope. P.lumbo v, 

pon-Jov Cob, 762 F.2d 969, 974 (Ped. C i t .  1985).  C h i m a  muot be given the 

mame meaning for  validrty urd infringement umlymer. -e v.  m, 119 

7 



U.S.  49,  51 (1886).  

?urtherumre, uay determimation of patent infringemeat a w t  mruit from 8 

_- 

two-step procarr. 

rcapa and ate-. 

Pimt, 8 clhm nnut be interpreted to &tennine it. proper 

88coad, it llllUt be datumh8d rhrfhu aa accumad device or 

procerr i r  withia the rcapc of the properly intupretrd claim. 

v.  W-cnne P-, 29 F.3d 1555, 1561 a.6 (Pod. Cir. 1 9 9 4 ) ( c i t i a g  

, 968 F.2d 1202, 1206 (M. Cir. 19921, 

u, 113 8 . a .  976 (1993)) .  

Cl8imr. lsRf’l -e. C O a  , 775 F.2d 1107, 1118 (Fed. Cir. 

1985) .  Claim u e  noravlly conmtruad u they rrould k by 0 5 ~ 1  of o r d h u y  

.kill in +hc 8*, -et P- , 720 P.2d ,1565, 1571 

(Fed. Cir. 1983 j , \mlerr it is app.rcnt +ht the patmatme used claim language 

dif fcrently. - w m -  , 730 ?.2d 753, 759 (Ped. 

Cir. 1984).  

ordirwry rkill in the 8rt would interpret claim language. 

Court. may rely oa expert testimony to br+uairu hr oae of 

Sard iovasEylCr SWB. v .  S-e S v p i  , 887 F.2d 1070, 1073 Wed. Cir. 1989); 

, 799 P.2d 734, 742 (Ir8d. Cir. 1989).  

Extrinric evidence includrng tcrtrcnony of witnerrar coacexaing the memiag of 

dirputed tern in 8 cl8im rr r h o  relevmt. Gorp. v.  

Conrm’n, 631 P.2d 1017, 1021 Wed. Cir. 1987).  

hirtory to limit the claim. 

B. v .  u e d  S t a m  , 717 F.2d 1351 (P8d.e Cir. 1983) 2 

Am the Federal Circuit h8ld in 

The doctrine of prorecution hirtoy entappal prec1ud.r a patent 
owner from obtaining 8 claim conrtructioa that would zerurrect 

0 



rubject Mtter nvrandarrd dur- prosecution of h i m  -teat 
application. The emtappal applies to claim -tr to overcane 
rejectiorrr bued am prior .rt . . . 1pp to 8- s e d  fp 
-8 a e c a  - , S73 P.2d l247, 
1257, 197 U.0.P.Q. 472, 480 (Curt. & Pat. m. 1978). 

717 F.2d 8t 1562 added) 

with reopect to ur iafriagerneat d y r i m  uu&r the doctrine of 

equivalents, the Federal Circuit further muted ia m: 
ThC doctrine of aquivalentm i m  mubmerviurt to f ile wrapper emtoppal. 
ft m y  not include within itm range aaythirbg that would vitiate 

hs been severely limited to avoid the prior Ut Will d y  h v e  a 
mmll range bet- it urd the point kyorrd which it violate0 file 

liUlit8tia exprammad befoe +hc P8tmf Office. Thulr 8 WteXlt t h t  

wrapper emtoppel. 

391, 400-01 (C.C.P.A. 1967)). 

Indeed, the Federal Circuit held -re recently V a c w  

u c .  v .  Co, , 7 F.3d 1571 (Ped. Cir. 19931, 80 followe: 

A p8tent applicmt curnot dioclome and claim an invention nmrrwly 
and then, in the courme of an infringemeat muit, ugue effectively 
that the claim mhould be conotrued to cover that which im neither 
demcribed aor embled in the pateat. 

7 F.3d 8t 1577. 

Also in knctcch the Federal Circuit maid: 

An applicant mhould not be able deliberately to aurow the scope of 
examination to word during prooecutioa' mcrutiny by the Pro of 
mubject matter with the obpetrve of more quickly obtaining a patent 
(or avoiding the rimk of an emtoppel), and then obtain in court, 

We are in a pomition of enunciating a rule broader than the 
tradition81 'file wrapper" aotappal doctrine. A pateatee having 
.rcnrcd a narrow conotruction for h i m  claimr before the United States 
Patent and Trademark Office (PTO) should be precluded from ugu i ag  
a broader corutruction for the purpomem of iafriagment. 

573 F.2d 8t 1257 (.rmph.mim in original). 
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whether l i t e r a l l y  or under the doctriae of equftrrlrnta, 8 acapc of 
protectim which rncospuaer that mbject msttar. 

29 P.3d 8t 1564 ( C i t b g  -8 7 F.3d 8t 15771. 

wherein R i r  hydrogen or .cetyl, or 8 pbnmceuticrl ly  acc8ptable rcid 
addition malt thereof, which coanpriaer cozrb.ariag 8 compoud of the . 
f O m 8  : 

h 

wherein R i r  the m8mc 8. defined above, w i t h  2-Wmethyl8miao)ethyl 
halide either in the prercncc of potamaium hydroxide in 8cetoae or 
in the prerenn of pot8rriwn carboaate in 8 aolvmt ael8cted fram 

mixture of lower alkyl 8cetate urd water, and i f  required, further 
converting the product iato  8 phunuceuticrlly acceptable 8cid 
8dditioa m i d  thereof. 

8C.tOX8e, 1orJ.r 8lkyl 8C8at8, 8 O f  .pd U8tW .pd 8 
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PP B 1. 

~aaplainmtr allage tht rerpopdrau infringe claim 1 af thm ,035 patent 

under the doctrine of quivalmtm, rather fhn by literal infrirrgamept. w, 

the pornition t h a t  claim 1 of the ,035 pmtent cop.~n the b.me/molornt 

cambiaatioar 8pecifi.d therein, am w a l l  am other8 uader the doctrine of 

equivaleata. Complainrate mate the following: 

One 8kill.d in the art would \tadar8tmb from readiag the ,035 p8teat 
ut: 

(1) hydroxiat md c8rbozute b.8a.r O t h U  +h.n ths m C f f i C  h8.8 
recited in the patent, C.LI be irrterch8agad for  the buer 8et forth 
in the ,035 p8tmt; 

(2) molveat. other tbrn saea mpecificrlly mentiomad in the '035 
patmt,  which do aot interfere w i t h  may of the ructianr, are atable 
in water, aad caa dimmolve the mub.trate, can be i a tucburg .d  for 
the 8olveat8 8et for th  in  the ,035 patmt; md 

(3) therefore, the ,035 patmt $8 aot l u t e d  t o  the mcific 
base/8olwnt caabiaatioam recited therein. 

Camplainur+r' m a t - R i a l  Brief at 6-7. C 0 ~ p l a i D . P f 8  further ccmrtead a 
that from reading the '035 patent, one of ordinuy m k i l l  in the u t  would 

understand th8t  there .re no re8trictaonr either on yield of the N-alkylated 

product, or on the rate or .peed of the N-alkyl8tion reaction. m a  at 

7 - e .  

Complainants propom an interpretation of the '03s patmt w h i c h  on i t 8  

fact  would cover m iadeterminatc number of bmem urd 80lvl.rrt8. Thia 

rnterpretation i 8  divorced from the prior art, froa my r_.annrction t o  the 

obpctivac 8tated in the patent urd from other 8Ut.aranfm =de by T U  t o  

the PTO, the European Patent O f f i c e  urd other foreign patent officem. 

aourcee all tend t o  .how tht T u r r k  believed it had dimcoverad c a w i n  

specific baae/8olveat combination which would permit dilti82e111 or  diltiazem 

Theme 
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precurmor t o  be made in high yield and in a 8afe 8ud ac0naaiC.l manner. The 

t o  be interpreted in the w8y propo8.d by complria8at8. 

On J8au8ry 17,  1983, the PTO received 8 St&t.mrrrt of A r t  fram T.Iuk*8 

CouM.1, dated JUrUUy 6 ,  1983. ?F B 3.  The 8trt.mrPt crllrd the 8aumiaer*8 

rtt8atfan to  U.P. Patent No. 3,562,257 &ad ch.ar. Sag. We-, 44 (151, 48 

(1966). FP B 4 .  Ia order t o  di f fereat iate  the claimed iavmatim of the ,035 

invention i 8 ,  u followr: 

In contrait ,  Applicaatr* ravontioor A 8  the card.ru8tim of the 
8cylated fonn of reference campound 11 (out XI) without prior 
convermion to  the 61kalr r t a l  .&It thereof but r8th.r the 
premenca of potammrum hybroxrk m acetone or  potammi= carboaate 
i n  acetone, lower hlkyl acetate. water-acetone, or water-lowr alkyl 
acetate. 

FF B 5 .  AB meen i n  clam 1 and rn tM .bow 8tatemeat, the iavmtor8* chore 

t o  mtate t h e i r  cl8im an the form of exact b8h/8olveat coatbiartioru rather 

thur i n  tennr of categorrer of kmoe ud molvents, which they had done in the 

,257 patent and other patentr meare0 by Tanrba. FF B 33-34, 40-42. 

T u u k  dimtiagui8hed the 8ll-d mvention of the ,035 patmt over the 

prior art ,257 patent on the ground. tht the precime hme/molvent 

caabirutionr claimed by T u u k  provrde high yield8 under mafe and ecoaomicrrl 

12 



uith the ,257 patent, T8n8be represented to the PTQ, u follows: 

The yield.  reported in the uuraplea h the ' 035 patmt mpecificatiw 

raage from 8 7 . M  to 92.t t .  R B a4-20. Xadeed, ia the mpeximeatation 

conducted by T . n r k  scieatists  in advance Of the f i l b g  of the '035 p t m t ,  

W-alkylatioxm were conaidered failures i f  they did not re8ult in high yield.  

of d i l t 1 8 2 ~ n .  Other bur/solvsnt caarbinatiaar which did not re8ult hi high 

yield.  in Tlluba'8 prior teat- were not recited in the clainr lmgumge, or 

mentioned to  the PTO in comeetaon rrth the claimed invention. FF B 88. 

T h u ,  the yield resulting from the N-alkylatron i s  an integral part of the 

claimed invention. 

OnC m\ut view T u u k ' m  reprementatam to the PTO am statemcmta of one 

skilled i n  the art .  In fact. the teberal Carmait h a  stated that oae may go 

further and look a t  the patent am OM okrlled m the art who i a  also 8 

prospective caapatitor me8k&ng to  ro:y on the patent aad its  promecution 

hastory to avoid infringement. -'l. w. v.  J- Steel Co, , 8 F.3d 

1 5 7 3 ,  1578 (Ped. Cir. 1993) ; AB v .  b r v . .  Inc, , 9 F.3d 948, 

954 (Fed. Cir. 1993). . 

I n  the '257 pateat promecution applicurtm sought proce8s well 81 
7 

product c l a i m .  
abandoned by the applicant. 

The proceam claaarp were rejected by the exmu 'aer urd 
RX 1130. 

13 



Tuuk l imited the .cope of i t 8  '035 p8t-t applic8tbn from the outmet, 

rather than in rasponme to  a rejection fraa the patent mcaaiau. 

Coaaequeatly, the claimed ia-tion of the '035 pateat cannot be corutrued to  

cover ury method of  producing dilti8Z.m in rrry yield whatmoe-r. 

,035 p8tant tuch.8 anly 8a improvmd method of N-.uCyl8ti~a that results in 

Rather, the - 

high yi.16.. Furthemore, the '035 patent teachmm only a 8pacific met of 

base/molvant coabirutioar in order t o  achieve those yialdr. 

8odium carbonate i 8  mentioned or referred to  8nyWir.n in the '035 patent for 

ume a8 a &.e i n  the claimad ~ - a l k y ~ a t i o n  reaction.' 

The utclu8ive we of potam8ium ba.88 io migaificmt t o  om of mkill in 

the a r t  because modi- hydroxide and .odium carbonate are well-known barer. 

They are readily avail8ble and widely u8ed in the chemical proCe80ing 

industry.  

pota8mium haem. .FF B 2 9 .  

Nomaally one might think of odium baaem in conjunction w i t h  

XMmauch am the Cost of produciag pota.8i~81 

carbonate i s  four t o  f ive  frmer greater than the c08t of produciag modium 

the two carbonatem are equivaluat chemically. FF B 30. Norrathelam, T.arba 

' 
is i n  connection with the prior art  '257 promm8. 

The oaly place ia the '035 p8t-t where modium hmem ua dimnumed 8t al l  
FF B 26. 
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hydroxide and potamium cubanate 0- md excluded the 8odfusn bue8. FF B 31. 

than 8cetos1e urd lower 8lkyl acetate8 for ume ia the N - a l k y l 8 t i 0 a  proce88. PP 

' 
No. 4,438,044 urd U.S. P8t-t No. 5,260,438.  FF B 33. m t i - l l y ,  in 

U . S .  P8t-t NO. 4,416,819;  u.8. P 8 f a t  NO. 4,413,615;  D e s .  P8t-t 

defining b88.8 for w e  in the W-8lkyl8tion of TZP wfth DMC, the '257 patent 
include8 the phr8.e "alkali metal" w h i c h  it define. u: "alkali metal (e.g., 
.odium, pota8mium, etc.1 ." FF B 43.  
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B 35. It ir PUfiCUlUly aoteworthy th.t although th8 '035 -tat di6ClO8ed a 

mubclamr of mlouer alkyl acetatar,m it did not dimclome c l u m  or mubclur of 

lowar alkyl ketaner. PP B 36. Rather, the di8clomure of ketone8 )).I limited 

to a aiagle ketone, i . e . ,  acetoae. FP B 37. The '035 pateat dimclomed ia ita 

.rumple# the we of such molventr am ethuml, toluum, ll~tkrrrA1, .Pd 

chloroform in the work-up of the product of the alkylation, but doer not teach 

that thonc rolveatr are \ueful a8 molveatr for the N-alkylation raactian. 

B 39. 

FF 

T u ~ 8 b e  kn.w how to di8ClOm molvmat8 g8au8lly whrn it wimhmd to do 80' 

na aad ia a mraner that ir msaaiagful to one of ordinuy .kill in the ut. 

the ,257 patant, TI.nrk di8ClO8.d th&t the #-*lati= of e h t  p8t-t im 

carried Out "8 801-t k.g. diorUaa, tOlU-, Xyl.p., diW+hylmUlf&be)." 

pF B 40. Thus, the dirclorure of the '257 anbraema a rauga of molvoats from 

toluene to DMSO. FF B 41. Tmmbe 81.0 dimclomad broad m a r  of  molveatr in 

it8 other p.tmt8. FF B 42.a0 

Therefore, one of ordinary rkill in the art ruding the '035 pateat, 

enpecially in conjunction with the Statement of &t in which the apecificity 

of the b.re/molveat conrbimtianr war mpharited, would conclude tbat the only 

rolvents t8ught by the '035 -tent 88 8uit8ble for the claimed N-alkylation 

reaction were acetone m d  lower alkyl acetatar, which in momc ama8 auy be 

mixed with water. 

The limited nature of the bame/molvant cffabirutiaru th&t were knowrr to 

lo 

experiment with potammiurn hydroxide am the Mac and toluene u the 80l~ent. 
FF 83-85. T88timoay at the hearing by the inventor8 might hve  elucidated 
thin rubject further. 

Tuuk'o decirion not to dimclone the ume of other kotoxmm might have 
be- ba8ed On sxpariutexital f&ilUmm, much 88 Tumbe'm fdlrd TZP N-&lkyhtion 
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h8ve worked to meet the objectives o f  the '035 -teat, and it8 foreign 

COUite-8, i 8  f- raflectad b 8-88i- P.dc by T.ruk O V 8 r k 8 .  frr 

that regard it ir important to m t e  t h t  ixutructionm givan to foreign counrel 

and t.pn8eatationm to foreign p8t.Pt officea w 8 t  be cop.i&red when they 

camprime relevmt evidence. v. v. , 714 

- 

F.2d 3130, 1116 (Fed. Cir. 1983) .  

W i t h  rempect to the '035 caunterp8rt applicatfaru &XI P b h a d ,  I8rael rrrd 

amuura8 that it did at the PTO, i.e., to prevurt a rejmction of the 

application over the prior art by limiting the claimm from the outmet. The 

The problem ir molved by replacing the bamu of the ptior u t  (A) 
[the '257 patent] (alkali metal, alkali metal hydride or aa alkali 

8OlVmt8 of the prior art (A) (diowm., tolueae, xyleae and 
diwthyl8ulfacide) by acetone, alkyl acetate, a mixture of acetone 
and water urd a mixture [of] alkyl 8cetate .ad water. Fir8t1y8 it 
Cmnot be .em, at  pre8ent, vht kind of improvemeat i 8  obtained by 
8uch 8 modification. secondly, the aolution to the problem w h i c h  
avoidc the u8e of modam hydride a d  dimethyl8ulfoxide a8 abvioum 
to the mur 8kill.d an the art, m u i n  the replacemeat of cert.ia 

the bare 81k.U metal hydroxrde r6 u8ed in documeat (8) [the kapcho 
'967 patent] for a mrcailar reacrron) belong8 to the routhe work of 
a an8n .killed in the art.  Thue an the rbreace of any evidence of 
a murpriaang effect, the procerr lack. UJ inventive step (Atticlea 
52 (1) urd 56) . Therefore, at pramant, the Claim 1 to 7. are not 
conaidered to be patentable. 

met81 amide) by pot888iUUI hydroxide or pot888im c?.rbonrrte mb tht 

UXt88ti8faCtOw b88.8 a d  801VentS by Wry CompoLI ba8.8 (for 

In re8porue to the8e rejection6 by the three foreign patent office., 

T u u k  argued t+t the invention was patentable over the alk8li matd 

hydroxide &me of the '967 patent k c a w e  T.nrbe'8 five mpecific hme/.olvurt 



other uumiparv that the five mpecific b.me/molvmt coapblp.tiom were better 

thaa other bWe/mOlVeXXt combinrtioru, even combimtioru which included one of 

the -,035 buem or om of the '035 molventm. FP B 92. Tuube premanfed dah 

canbination wam muprior t o  caabiartioar of potumium hydroxide with other 

molvurtm much u dioxame or tolueae. ?F B 93. T8aabe 81.0 premmted data 

canbiaatioar of acetone w i t h  mother alkali metal &me, .odium hydroxide. PF 

B 95. 

Bmed on the experi.lmta1 &ta reflected h the Temt Report, 

T u u k  argued th8t  i t 8  invention. a@ 1rmat.d t o  the five 8pecific b.me/molvent 

Judging from the fact. (i) tht lkapchol teachem neither the we 
of patammiurn carbonate am tho bamc nor the ume of mpecific base- 
molvent combinataoru t o  be -1oy.d an the method of the premeat 
invention; (ii) tht, u)rur tho eomdenmatrmn reactiaa w a m  carr ied out 
by t h e  we of modrwr hydroxide or modrum carbo~xate am the bame, the 
yaeld of the product rao ieam than 101; aad (iii) fht, even i f  
potammiurn hydroxade or p o t m o r w  carbonate wam wed am the bame, t h e  
yield of the product I.. le00 tlvn 3OI in  the came where dice, 
toluene or methano: U ~ B  woe. at am klievmd UIIt the above 
mentioned advurtager of t h e  preaent rnwntioa h v e  never k u r  taught 
or muggemted by tkapchol . Thur the mpecific bue-molveat 
caabirutiona of the premeat rnvention am not obviow. 

FF B 96. 

Tarhabe made the ideatreal arqurwntm and 8ubmitt.d the m u n e  Comparative 

Temt Report in  ramponme t o  rc)ectroru by the fmraeli and the Piaaimh pateat 

office.. FF B 97. Patent. were granted t o  T8mbe from the EPO, Imraeli 
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Patent Office and the Pinni8h Patent Office only after Tmabe provided 

In addition t o  campllinrate' cozztentioru concerning h a e e  and 801VUlt8, 

coaplainrnte take the pornition that: 

One mkilled in  the u t  would readily know that  the ,035 pateat 
teach.. the we of -tar through a reading of claim 1 which mentiom8 
water; through the dieclosure of wet molvurte in the patent; and 
through a chemical uaderetmdiag that water i e  generated when 
hydroxide i a  react dth the DMC*HU md tha TZP 8ub8tratt. 

Complainrate* Port-Trial Brief a t  7 .  

N-alkylation reaction .in a molvurt 8el8ct.d from acetoam, lowar alkyl 

acetate,  a mixture of acetone uad water aad a mixture of lowar alkyl acetate 

axid water." FF B 1. Thua, the clam peraite the choice of -tar with acetone 

or lower alkyl acetate,  when potaoo&um carbonate a8 the h 8 e .  The claim doer 

not require the we of water. 

The optiorul xmture of the u8e of water i r  8upported by the p8tent 

rpecification. The only 8pacifrc rntron of the ume of water in the '035 

patent relater  t o  added rater. & . e . .  water that i r  physically added by the 

operator of the procemo. It 8 72 %e reference i n  claim 1 of the '035 

patent t o  a 'mixture of acetone ubd rater m d  a mixture of 10-r alkyl acetate 

in water; relater  eolely to  phyorcally added water, ae taught for  example in 

the 8pecification a8 followm: 

Concomitantly, wh8n the mrxed 8 0 l V ~ 1 t  ( i . e . ,  a mixture of acetone 
and water or 8 auxture of lower alkyl acetate in water) i 8  wed r e  
the molveat, it i r  preferr8d t o  carry out the reaction by refluxing 

carboaate urd acetone or huer alkyl acetate,  -a t o  the 
mixture and then further refluxing the aqueous mixture. In thi8 

mixtun of the C a a p o u n d  ( X I ) ,  thc Campound (1x1) , pou88iUUl 
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came, a mitable .mo\mt of mtcr t o  be .ddad ir  0.01 to 0.1 m l  per 
m l  of acetome or lowar alkyl acetate. 

PP B 73. 

The ralative uaimportaace given to  the we of m t u  in the ‘035 pateat i 8  

mantian ury 8dd.d watu.” 

The combirutionrr of poumium carboaate .nd .catone (without 8dded water) 

or p o t a m m i u r n  cubonate .nd lower alkyl acetate (without 8dded water) w i l l  not 

gumrate water during the cl8iawd W-alkylation proce.8 kcrrue the ructioa 

form water, which would k evidenced by the evolutim of cuboa dioxide. FF B 

79. 

D i l t i 8 t e m  Hydrochloride” by the Chemi8try Technology Divi8ion of T I I u k  

reported t h a t  whea the N-alkylation of TZP wa8 carried out wbg C 

C 

FF B 80  (emphSi8*8dded). The reactran did not proceed 8t C (PL w i t h  C 

C becaume t h e  C w88 too low. The ructioa 81.0 did not 

’’ Contrary t o  the ,035 mpecifacatioa, arCp.rimaat8 performed by T ~ u 8 b e  

the ‘035 p r O C 8 8 6  without C . PP B 76. When -1.8 4 
and 5 of the ,035 patent, which specify ao 8bd.d water, yare mam w i t h  powdered 
potamrium carbonate and 110 8dd8d water, the W-alkylation ructioa did aot 
proceed. FF B 77. 

8 C i e l l t i 8 t 8  an 1981 damon8tr8ted tht wing C 88  the h 8 8  fn 
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proceed 8t C .  with C =tar beC8ue the .pIo1LILt of -tar w8m more than 

wuld dim8olve in the ethyl metate.  A t  C with C -tar, V h  water 

w88 ia 8olutian 80 t h t  the reaction proceeded. R B 81. 

It h r  not been .xplained why Tuuk reported yield8 in -le8 4 .ZLd 5 

of the '035 pateat whrn their ucp.rinrsrrtation rhowed the re8CtiOa did not 

proceed W a r  them condition. 

t h i t  the acetone urd ethyl acetate contained =tat. 

The porrible urplanatioa offered by T u u k  i o  

HowQwr, nowhere i r  the 

purity (c.Q., water content) of either the rcetone or athyl acetate ured in 

Exuapler 4 uad 5 in the '035 paturf spmtioacrd. FF B 78. Another wluaatioa 

i. tbat %xrmpler 4 urd 5 are incorrect, t h y  are mot repeatable wing 

the directioru of the ,035 pateat. FF B 78. They do Pot tuch the we of 

water in the reaction and could not be dup1iccrt.d in the te8tfiag done for thir 

invertigation. 

Further, according to  the claim lursrug., potamrium hydroxide i r  

uoed 80 the bame fia the N-alkylation pronrr of cl8h 1 of the '035 patent, it 

i o  only wed in coatbination w i t h  a n t m e .  fa coPtrut t o  the t e a c h i a g o  .bout 

uoed only wi th  acetome, uad that  at  cannot be wed w i t h  mixture8 of acetone 

and added water. PF B 4 9 .  Indeed, i n  Example 1, the ualy erurnple in the 

patent uring potarrium hydroxide, od ium aulfate,  a well-known drying agent, 

i r  ured i n  large anrountr by mtirring it with the potaraium hy&oxide/acetme 

combination. PF B 50. Thw, the '035 patent teacb.8 that w h u r  potarrium 

hydroxide ir the bame, i f  my water i o  i n i t i a l l y  prement fia the acetone 

rolvurt or a8 fomed i n  t h e  reaction, it rhould be removed. FF B 51." 

l2 Instead of c a l l i n g  the anvantora t o  tomtify about why the drying agent i s  
added - whether to  reamre water from the procemr a8 remposrd.n+8' claim or for 

(continued. . . I  
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Thereforer water i s  dirclo8ed t o  be 8n mi& CuQ0a-t in the 

Q 

A 

Q 

A 

0 

A 

NO. 

18 water premurt before the ructioai beg-? 

JUDGE HARRIS: But in  &uuple 1,  Dr. Kea&, doa*t you think it wu 
the intent of the .  inventor8 t o  have -- t o  renmve water from the 
8mt8Ui. 

WITNESS: Y88, th&t'8 wh.t thay 88y. Th.y 88Y +hay added 8-m 
8 U l f 8 t e  a d  they indicate they I C t  -- it 8 C f 8  88 8 d.bydr.thg 
agentr. But,  Your Honor, i f  you take ao uttraorbiauy .tepa to dry 
acetone my experience ir  acetone i m  mopping wet. It A8 very 
d i f f i c u l t  t o  trll, but ray pa88 i 8  they 8re tryiag t o  miXLhi3Ce the 
huge amouat of water that i n  nomally premmt in lab aC8toae. Water 
i m  generated during the re8ctia both from RoBl and DMC hydrochloride 
urd 88  the r 8 8 C t i O I l  p r O C 8 e d 8 .  

-de h. 3396-3397. 
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81.0 teacher the removal of water from the embodiment whg potaamium 

hydroxide. 

rm)Ydismt. PP B 48. -re, aothhg in the '035 *tent Upl ic i t ly  

tach88  that -tu im -1-d in th8 

procamm work.. Nowhare %a &e '035 p8t.pt i s  th8m my urplicit 

teaching that ~8t.t i m  critical t o  the mUCC8.8 of fha Cl8i-d N - 8 l ~ h t f ~  

Water in aot therefore taught u an ommaatial -t of either 

b which thc d8i -d  N - a k y h t i O ~ l  
- 

F? B 69. 

r e a ~ t i o n . ~  PF B 70. 

reading the claima and a x a m p l m m  of the ,035 pateat would not conclude that 

water i m  necummary for the clairswd N-alkylation promam. 

Therefore, a Ehrmiit of ordinary m k i l l  fn the art  

R B 70. 

In thim came the wU.1 circuautanca that an iavaator ao8d not put every 

equivaleat in the patent claim in order t o  recmive the befitm of the 

doctrine of equiv8leatm ir revermed. 

would know that there wre nuay poteatirl equivalantm t o  the hmem aad 

molventm mt8t.d ia the claim i f  the object wu merely t o  yie ld m o m  percentage 

of diltiassm. ?F B 102. The inventor. of the ,035 patent through their 

choice of claim language, their Statement of A r t  .ubQitt.d t o  the PTO, the 

example8 i n  the pateat mpecificatioa, and the admimmiom made t o  the EPO, and 

other foreign pateat o f f i cer ,  mhou they intended t o  axclude a l l  bmar and 

molventm other than 8s partrcularly claimad, including thome th8t might 

generally be thought of am equrvalent, becatme the inveatorr believed tht 

only through the Unique b.me/aolvurt coabirutioru 8t8t.d could their 

-8tm of 0- .kill ia the ut 

requirements to  produce di1tias.m %n high yield be rulired.  Thw, the '035 

patent i~ m iaprov.murt patent bmed or) precimely daffn8d bame/molveat 

I' 

criticality of water in 1991 in refiahg i t m  conmarcial procemm. 
A. mhown above, Tambe came to their cozrcl\uion -cerning the 
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119 U.S. a t  52. nua8, the ,035 patrat mumt aot be conatrued t o  ipclude 

8ubject matter that T.arrk d i d  not plaqe before the wumiaer during 

proracution, and which the uumiaer therefore did mt have the opportunity t o  

approve or reject." 

m e r ,  the art mwrow&a9 th+ claimed in-tim of the '035 patent i r  

Therefore, claim 1 of the '035 patalt i 8  -tit led for the purpo8e of 

proving infriaganent t o  8 very narrw rmge of equivalratm. 

'' zn - ,  \* . 939 F.2d 1558, 1562, 1 9  U.S.P.Q.2d 
1500, 1504 (Ped. Car. 1 9 9 1 ) .  the ?.der81 CIrcuit held 81 followr: 

The 8t8tute requrrer tht  u. rnwntor p.rticul8rly point out and 
di8trnctly cl8ifn the 0ub)ert mater of hr8 inventiwr. 35 U.S.C. L 112 

applicant for patent t o  erprearly ofate  throughout h i 8  .pacification 
and i n  hi8 claim8 that hrr rnwentron mcluder t8 l iaftationl  aad then 

by pointing t o  one paragraph rn hi8 .pacification mtating an 
8ltenmtive that lacka that lmutat%On, and thu interpret the claim 
contrary'to i t r  p h r n  neurrry. Such 8 re8ult would encourage an 
applicant t o  emcape examunatwn of 8 o r e  broadly-claimed iavur+ioa 
by f i l i n g  narrow claim8 and then, 8tter gr&nt, 888erting 8 broader 

alterrrrtive aever prerurted m the claimr for exadxmtim. 

(1988) .  It muld rUn C0Unt.r to  - thr I  8 t 8 t U t O q  p r w i 8 i m  for 8U 

k 811o-d t o  .mid tht C h r *  L r m i t 8 t m n  8 18t.r iafrhg-t 8Uit 

8 C O p  O f  the C1.i- h8.d On 8 8t8tefmnt +hc 8p8CifiC8tim O f  8U 

&s, infr., 88ction on v a h d t t y .  15 
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into &.age form, rrrd furthw fh.t diltiazam im m t  d y  N-dkyhted TZP, 

but rather the acetylated form of #-alkylated TZP. W l a b a a t 8 '  Propored 

? b d h g 8  Of at 30; W l 8 b U l t D 0  POmt-TZid Brief at Brief at 4. 

Acetylation occurm in the T.arba mmufacturfng procemm after the N-alkylation 

8tw. 

caruequeatly, in opporition to C ~ l ~ b U X l t 6 '  contention that a domamtic 
b 

iadumtry exirtm, rerpondentm h v e  avde a '.crier of arrgumaatm in thim 

invemtigation pertaining to the immue of whether claim 1 of the '035 patent 

covers the T I I U k  procemm through acetylation, or whether the product 

trrruferred from TIIUk to 

of the ,035 patent because of the acetylation that occurm after 

im at h u t  one mtep r e d  from the procemm 

N-alkylatim. '' 
Therefore, it im necemmuy to deterajbe whethrr claim 1 of  the '035 

patent covere an acetylatron mtep that im performed after W-alkylation. 

The p1.b lUagu8ge O f  the C1aih defrnee fOXUlUl8 11 (8I .horn blow) ae 8 

mtarting avterial in which R (found aiter the oxygen on the thiazepiae ring) 

m y  be hydrogea or acetyl: 

A method of preparing 8 kntothrarcprne derivative of the fOrn1~18: 

w h e w  R XB hv4rpnu; or ace& ' .  or 8 phmnaccutically acceptable acid 
addition malt thereof, rhrch cerrmer  condenming a coQpound of the 
formula : 

" The pharrrmccutiul cappound %e an fact diltiazern hydrochloride. Xowaver, 
there %e no dimpute t h t  tlara 1 covere hydrochlorination. Indeed, the plain 
lurguge Cover. conwrmiw, of the N-81kyl8tion product into *a 
phmaceutiully acceptable acid addition malt," and hydrochlorination im 
perfomed in one of the Erunpler in the specification. Itanbe Tr. 560-564. 
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H 

. . . .  
FF B 1 (ampb8rim added). 

men R in the starting material ir acetyl ( i .e . ,  whea the mubmtrate ir 

TZP-OAc), fhu, R fh product of fhc N-alkyhtim (f0-8 1) i m  acetyl. 

Thir product would mt therefore h v e  to Uadrrgo .ID .uti& aC8tyhtiOn 

rtep. Bowever, wbrrn R in the rurtiag material i m  hydrogen U.e.,  wb.n the 

rubrtr8te ir plain TZP), then R in the product ir hydrogen. 

would h v e  to be 8~8tyl8ted to obt8in bilti828m. ?F B 103. 

Thir product 

In the C procerr, R ir H (hydrogm) ia both the rtarting 

nuterirl and the product of the N-alkylation. ?F B 104. CoPlequeatly, the 

product of the N-alkylation in C procear cmrut undergo an 

additrorml acetylation rtep. 

Complarruntr coatend t h t  to one mkilled in the art, the '035 ptmt 

te6cheo the converrioa of the diltrazem intermediate (cocqpormd 1 *en R ir 

hydrogen) t o  diltiatam where R ia acetyl, erpecially acetylation i m  a 

rtmd8rd reaction in orguric chefairtry. 

the rpecification clearly iadiutem that the hveatiom of the '035 patant 

covere procemrer for the arnufacture of dilti828~1. Coslplainratr' Port- 

Hearing Brief at 3-5. 

Coraplaiaurtr take the poritioa th8t 
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f ollowr : 

The f8ct th8t the 8035 patent tu- haw t o  ob- 8i-r O f  two 

A method of prep8ring 8 burzothi8tepiae derivative o f  the formula: 

wherein R i m  &y&pacn or 8cctu ,  or a ph8rauceutic8lly 8cccptable 8cid 
addition malt thereof, which cocnprimee C o s r d u u h g  8 compound of the 
f 0 m U h  . . . . 

There ie m explicit lrngurrge anywhere in the '035 pateat di8clo8ing 

acetylation of the N - 8 l k y h t e d  product wh8n R in the m t u t h g  material i 8  
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hydrogen. PP B 108. 

exaqde8 of  the '035 patutt. FF B 109. In c0atrut0 the only uplicit 

material where R i 8  acetyl (TZP-OAc). ?F B 110. 

One of ordiaaxy .kill b the art would know that w h e r e  R i 8  hydrogen, 

th8t the '035 p8t-t doer aot proceed to c l a i m  the &caty&tim 8tw, and 

on the N-alkylated TZP i. comm~o krowledge to  thome mkillod in the ut. That 

amartion r8i.e. the que8tioa whether T8aabe failed t o  chim the 8CetyhtiO~i 

8tep kcauae much 8 8tep would not be patentable due t o  lack of aovelty, 

.where88 the u8e of 8cetyl8ted TZP i n  the N-8lkyl8tim r-ctim -8 80mthiag 

t h 8 t  w88 believed t o  be innovative. fn ury event, the '035 -tent cle8rly 

di8clomed two product., a d  left it t o  oae of  .k i l l  b the 8rt t o  8cetyl8te 

t h e  dilti8zem intennadi8te ia the m e r  that i 8  deemed appropriate. ' 

While t8kiag the po8ition t h a t  t h e  '015 patent mu8t cl&im the 8cetyl8tioa 

step, coraplairunt8, relying on t h e  Wvbritcch came" take the poaitioa tht  

T u r r k  need not h w  included acetylation of the dilti828~1 btermadiate b 

claim 1 beuume 8 patent need not teach aad preferably omit. what i 8  rlrudy 

9' 802 P.2d 1367, 1384 (Ped. 17 

C i r .  19861, sert. M, 480 U.S.  947 (1987). 
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Cocaplainmtr' Propomad Canclwioa of L a w  16) . Horrspu, in  the portion of 

relied on by cosplainaatm, the Pede- Circuit h l d  that a'ptant 

a d  not teach, urd prefezably omiu, tbat which what im well howa in the art 

in cormenion with the mablaneat requiremat of 35 U.S.C. 5 112. Then ia PO 

indication in the Federal Circuitbm apiaioa t h t  a patent applicant ir 

relieved of the reqrtirement of 35 U.S.C. L 112 (mecosd puagraph) tbat the 

mubject matter which the applicant regard. 86 h i m  imnatioa be dimtinctly 

claimed. 

- 

CaQph-ts ala0 kk& thc paition t h t  the '257 WtSnt add8 

aignificmtly to the interpretation of claim 1 of the '035 pateat becawc the 

'257 patent ir fully incorporated by reference in the '035 patent, md further 

that the ,257 pateat deacrika aa acetylatioa 8t.p that can be readily w e d  to 

PrOduCa diltirrem 88 claimed +hc '035 -teat. ~ h ~ f . '  -8t-Ri81 

Brief at 4 (citing Caaplainmtm' Propomed Corrclwios of L a w  17). 

However, caarplaiaurta have not premsnted legal authority for the 

proposition that incorporation of another pateat b a apecification may be 

uaed to expurd the coverage of a claim. Indeed, a procema claim 'cmnat be 

expanded t o  include addit%-1 proceaa mtepa found in the specification but 

not expressly claimad.' e V , 604 P. 

Supp. 5 5 5 ,  565 (D. Del. 1 9 8 5 ) .  &Q u re Se V- , 474 P.2d 671, 674 

(C.C.P.A. 1973) ('[AI mere 'reference' to urother application, or pateat, or 

. *  

publicrtron is not an 'incorporation' of urshing therein into the application 

contrrnrag auch reference for the purpoaer of the dimclomure required by 35 

U . S . C .  L 112.'). ?urtherarore, in order to gain ury beaefit through 

incorporation, one muat 'clearly identify the mubject autter which ia 

incorporrted and where it is to be found." Je In +him ixw+.nce, the 
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reference8 .to the 0257 pat-t are by way of ba- 8ad do nat a p e c i f i w l y  

refer to acetylation. ?F B 1 1 4 .  

exprcr88ly included foravtiolr of an acid 8dditiOa 8 d t  88 .p aptiaarl 8tep in 

claim 1 of the '035 -teat. ?F B 113. Furthermore, TIP.k'8 mpplicrrtioa for 

the '257 *tent contained a claim 89 for the N-drylatiom of TZP. PP B 115. 

T e ' 8  B r i t i 8 h  Ft-t t h t  cOrn.poabr to  th. '257 P8t-t Cmt8h pZOC.88 

claimr, including me t h t  ucpnomly m r r  antylatiom of N-alkylated TZP. 

Pp B 118. 

Cor~plainrrrtr have not dmuamtrated tht  oae of ordirury .kill in the u t  

would read the '035 patent to  cw8t acetylation 8 f t u  N-dkylatioa in order to 

obtain diltiatem. fnd-d. the evrd.an ahour that the ,035 -teat di8clo8er 

two di8tinct  N-alkylation product.. OIU of which A8 uqplicitly  aot-actylat8d. 

A. O.amra1 &v AqpUcmbh te tbr -trip. of tafriagmuat 

A party 8lleging rn?rrngmen: h . m  'the burden of proving infringement by a 

preponderance of the evaeencc kmmrng properly comtrued c l a i m ,  

a .  iuftingement i m  a factw: deteinrrutron. & re Cer- * 20 

U . S . P . O . 2 d  1602, 1608 (19911 tcrtrng mvxro a 730 

F.2d 753 (Ped. C i r .  190411.  
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None of the mmuf8CtUZb9 tr.posrberrtr tha Of bum m d  

rolveata exprerrly c h i d  by claim 1 of the '035 prtsrrf. 

CQQplaiaaatr do not camtead that re8poa&atr literally iafriage. 

Therefore, 

Coapllirunts 

take the position 

,035 patmt under 

8t 2. 

The doctrine 

accued device or 

8ub.t-ti8lly the 

that re.poPdmtr rhould be found to infringe claim 1 of the 

the doctrine of equiv8lmtr. CaQplaiarntr' Port-Tri8l Brief 
- 

of equivalentr 'permit8 infriaganaat to be found i f  the 

procerr perforam rubrtaatially the rame fuaction in 

ram manaer to achieve rubrtaatirlly the rrmc rerult.' 

-, 20 at 1608 (citing gUver Tlpk & Mfa. Co. v.  pro& 

339 U . S .  605 (1950)). A f m  Of 8wV8l- b facturl 

detenniaation. ' * , 20 U.b.P.Q.2d at 608 (citing mver ppk at 609). 

Coarpl8inmtr contmd t h t  mLalccordiag to pUvcr m, 339 U.S. at 609, 

the tert of equiv&leacy ir deteruned by -.. Canpl8inmtr' 

Port-Trial  Brief at 8 (.cnpharir in orrgirul). Complairuntr' rtatemcnt, 

however, doer not accurately reflect the law of oquivalultr 88 rtated by the 

Supreme Court in  =aver trph. Capluxmntr' citation to aintarchurgmabilityn 

ia contained in the following paragraph of the w v e r  TIpk opinion : 

Wht corutituter equivalency nrurt be detemnined q8-t the Context 
of the patent, the prror art and the particular circumrturces of 
the care. Equivalence. in the patent law, ir aot the prironer of 
a tonnula and ir not an abmoiurc t o  be considered in  a V~CUUIII. It 
doer mot require coraplete idontrty for every purpore urd every 
rerpect. In deterrarning equrvalentr, thing. equal to the mame thing 
may not be equal to each other and. by the m81ne token, thing. for 
mortpurporar different nuy r~mctamer be equivalentr. Coruideration 
mt be given to the purpome for which an ingredient i s  wed in 8 

patent, the qualitrer i t  ha, when combined with other ingrediento, 
and the function which i t  sr  intended to Wrfonn. An importat 
f.ttor ir whether perron8 rearonably rkilled in the art would have 

of the interchangeability of 8n ingredient not cont8ined in 
the patent with one that ua8. 

339 U . S .  8t  609 (ampharim added). 
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Intercbaageability if kaown by parmoxm r u ~ a a a b l y  mkilled in the u t  i a  

u the Supreme Court d l 8 d  it a .factotm tht Onut be canmidumb dobg w i t h  

the .particular circumtuacer of the came.. 88quivaleace i r  not the primmer 

of a formula.* The purpome for which UI iagredieat i m  umed in a pateat awt 

be cosuidered. 

A fraud on a pataat occur# only when 8 permm agpropriatem 8x1 bveat ion ,  

while- Mkiag iarubmturfial cbaager to  8void the lit- laagwge of the 

c 1 . I ~ .  pt.vcr TIpk, 339 U.S. at 607-08. Xadeod, the F86.r.l C i r c u i t  

mpha8ired the Qravrr Tu& rati-le th8t i t  i. only t o  *in8ubm+.ntialm 

1 , 946 ?.2d 1534, 1538 (?ad. C i r .  1992). 

The u8e of the doctrine of 8quivaleatm i a  1imit.d by proa8cution hi8tory 

e 8 t O W l .  But, i t  $8 mt n8C88m.w tbt C l a i m  k ru.rrdrd 0- for tha 

promecution history t o  limit the claim. A. the F8d8rrl Circuit held in 

Ce. v .  =tad s t a m  , 717 P.2d 1351 (Ped. C i r .  19831: 

The doctrine of prorecution hietory 88tapp.l preclude8 a patent 
owner from obtainang 8 c h a m  corutructioa t h a t  w a d  re8urrect 
mubject matter murrendered during promcution of h i m  pateat 
application. The emtoppel 4pplr.m to  claim uneadmatr t o  overcome 
re jcct ionr  bared on prror art . . . a to a- m m  

12S7;197 U.S.P.Q. 472, 400 (Cumt. i Pat.-. 1978). 
Gb-ln t h e  -t'mL* m e =  fndu.tria..fnc. 9.  1- , 573 F.26 1247, 

717 F.2d at 1362 (amphmim added). 

1 -W  , 833 P.2d 931, 4 U.S.P.Q.2d 1737 (F8d. C i r .  

1967) , m, 48s U.S.  961, 485 U.S. 1009 (1988). The Federal C i r c u i t  
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ent i t led t o  rely in avoidiag iafriagamnt. -. v mv DeD't 8- 

rpL, 32 U.S.P.O.2d 1225, 1226 (Ped. C i r .  1994)(citiag -, 833 P.2d at 

935, 4 U.S.P.Q.2d at 1739). Similarly, the doctrine of equivrlmtm c8nnot be 

wed t o  create Dew l imitat iom where none d m t  the patent. m, u, 
, 31 U.S.P.Q.2d 1062, 1063 (Ped. Cir .  

1994) . 

The evolution of the Profrrauco procemm evideacrm ua intent t o  derign 

8 r o d  the '035 *teat, md UI intent not to cagy the ,035 patarrt procem8. 

In approadrmtely late 1982, Profamuco began work to apthemite 

diltiarem. FF CP 1. Oming tha 0.- counterpart to the ,257 patent, one of 

the ~ r o f a m ~ c o  mcieatimtm, Dr. ~ i m e l l i ,  r.p mevual uqnrimeatm iavolviag the 

N-alkylation mtep. FF CP 2 .  In theme exprimrrrtm, he wed #odium hydride 

.and .nhydroum dimethylfornumide (mW?ml t o  kcoms -re familiar with the W- 

alkylation of TZP. FF CP 3. 

Knowing thmt madium hydride i m  unacceptable for conmcrcial mcale 

8mthemim, Dr. Pimelli alnromt immediately t r ied  potammium carboaate md DMF. 

FF CP 4 .  The pOt888iWfl Carbor&ate/m C o r p b - t h l  melected b a C 8 W C  Of 8 
. *  

1978 article by Profem8or Makorza (an orguric chemimt known a8 the giaveator 

of phamt transferm) which mpecifically dimclomed the we of potammiurn 

c a r b o ~ t e  urd DMF i n  aiarilar reactions. FF CP 5. 

The Makorza article demctikd the pommibility of replacing the reagent. 

article mpecifically demuikd the advant8ger of potumium c8rboaate/lMF over 
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modium hydride, including the alimin8tion of potentially dmg.rou8 r u c t i o r v  

8. 

m e  potameium carbonate/- procemr -- tha firmt oae that Dt. P i e e l l i  

Mumtrial  procemm wing potaamium cuboaato/DMP. PP 8 9-10. Profammco 

umed thir promam for producing bulk d i l t i a t m  from approximately a d - 1 9 8 3  to 

m y  1 5 ,  1986. PF CP 11. 

In order to iacr88me the cmmimteny of the yiald, Prof.rauco 

urparimeated w i t h  the additian of -tu to the ructim and fouad tbat C 

C (by voluma) of water caumed more cozuimt8at yialdr. Dur- the m- of 

1986, Profarmrico therefore modified itm procomr t o  h c l u b s  the addition of 

C m t e r  t o  i t a  potarrium carboaato/m procoma. Ip CP U. 

Shortly after December 30, 1986, Profamuco firmt 1-6 fraa a Preach 

ph8m8ceutical f i r m ,  Srnofi, of T u u k ' m  pateat application 

corresponding to the '035 patent. PF CP 1 3 .  Thim wu +ha firmt time uryoae 

a t  Profamuco became muare of the eximteace of the '035 patent or ury of i t m  

equivalentm or counterpartr. ?F CP 14.  

Profamuco reviewed the Europ8ur '015 counterp8rt p r t m t  applicrtion, md 

concluded thmt it. potammiurn carborute/DMF procemm did not iafriage.  gP CP 

1 5 .  

p a r r .  ?F CP 16.  

ProfanMco therefore coatiaued u b g  t h h  procemm for f i v e  8dbitioarS 

In April 1989,  after  arrpir8tion of the '257 pteat, Oyav, Profumaco'm 

rmquutiag dimclomure of exclusive agent in the Dait8d Stater, wrote to 
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my procere patent8 which Ep3D contended might cover procerrer for the 

mmuufacture of diltiaran. R CP 17. t a m e d  mhortly therufter by 

idatif- faut Ptent., h ~ l U d b g  the '035 F t m t .  R CP 18.  OyM 

forwarded MMD'r procemr patent dimlomure letter to Prof-co for review. 

After reviewfag the ,035 patant, P r o f m c o  cuntiaued to w e  its potammiurn 

carboaate/DMP procerr. ?F CP 19,20.  

~ On June 13, 1991, Profarauco received fram it8 Italirn -teat attorneys 

(in connection with UA inquiry frqn Profarmuco on a different mrrtter) Tuzabe'r 

October 1, 

C-ratiw Te8t Report. PP CP 21. Dr. RU.010, kOf8IIIYCO'I 

1984 .ubmi.8iOXi t0 the Ihuap.m Patent wfiC8, -1- +ha 

Director urd Qeaeral M8a8gerr tertified tbat, Profam88.o imnediately decided 

to amcertain whether it could develop a procerr whg 8 b8.e not mpecified in 

the '035 pateat claim 8nd8 particularly, bmrer mad molvmttm that T8a8be h d  

expresrly repreranted to the EPO aot to be the rubject of ita hveatioa. PF 

CP 22. 

On June 27, 1991, twO ueekm after receipt of the Comparative Tert Report, 

Profammco held aa RU, meeting attended b y 8  among others, Drr. Rum8010 urd 

Pamelli. FF CP 23. At t h t  wetrng, Dr. Pirelli war directed to try to 

develop an N-alkylation procerm uung .odium carbamate am +he bme. l '  FF CP 

24. 

Sodium - r a t e  -8 cbcwrn ar b target b r t  k c a w e  Tuaabe h d  

adentified the bare $a the Caap.ratrve Tert Report ar be- outmide the rcapc 

of it8 invention. FF CP 26. Profan~co therefore viewed the w e  of rodiuna 

" 

chlorobare [a, 2-dimethyl.rinoathyl-chloride ('DMCa)] with .odium 
carbonate/DMF with differeat percentages of water.' 

Specifically, the meeting minuter mtatc: 'try the attachment of the 

PP CP 25. 



t h 8 t  w8ter removal i 8  not crr t ica?  an order t o  get 8 low yield from the 

could Profamuco achieve u. rndwzrrally valrd procam, w i t h  high yield 8ad 

During the next eight ronth.. Protaruco mciantiat8 conducted 

approximately 100 uperamtr w a t h  driferent bme/8olvmnt ~ O Q b b a a t i O D I ,  aad by 

Februrrry 1992, deterarined to  we mobrun C.rborute .Pd tolurnc, 8 ba8e md a 

'O 

em8ential. FF CP 36.  If water a8 not removed from the currant Prof8mtaco 
procamm, the reaction Am Onever cOlpleteo uad there are by-product8 md 

the reaction i o  1.88 than C , than the 

m. P i m e l l i  chracterr ted t h e  r.arov.1 of water am very important aad 

impurities. FF CP 37. P r O f 8 N C O  81.0 di8cmmd fht if thc teEper8tt1r8 O f  

N-alkyhtion reaction cannot be completed. PF CP 38. 
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molvant, both of which were axpressly idantified by Turrrk in the CoQgu.tive 

Tmst Report  u not included withia i t a  &ti=. FF 8 3s. 

pilot  p l a t .  tp 8 40. By 3uae 4 ,  1992, that procems had ken prepared for 

production and wu ready for  we. ?F C? 41. 

Profurmrco conductr i t a  procesm for muwfacturiag bulk diltiazem in a 

C reactor wmmel with a volume of C cubic meter.. FP CP 42. 

C 

C 

C 

v u i e t y  of other equipment. The d i s t i l l a t i m ~  d8vice which allom for 

ateotrapically dintilled vapor. to be cooled, condumed, mb than either 

removed from the my8t.m or nturnod t o  the reactor vmssel, i m  lcnown a. a 

mrku88OXi trap. CP 4 3 .  

In the .tap ifmediately prendrng W-alkylation, Profarauco Carrie. out 

the C . Profammco f i r a t  charge8 C 

C . Profarmco then C 

C . tollowing thio step, Profaravco 

allowe the content6 of the reactor remmel C , which 

rcrulta an the fomnmtion of two phmem. a lower aqueow phme uad an upper 

phae containiag C . The Profaravco operator, 

following the meparation, C 

C . Pollowi.xlg thi. 

C 

, thuo ramoviag m y  l a s t  trace. or 

procedure, the operator caue. 

C 
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&apletm of water which may h v e  adhered to the .id88 of the ructor v8mmel. 

&y mter th8t ir gathered u a nnrlt of C i8 

thmn dimcharged by the oparator C 

C ?F CP 44. 

The next 8t.p im the W-8lkylatian. T h t  procum im curied out in the 

m u m  reactor vemmel which 8lrvridy contaip. DMC free W e  in a toluene 

molutim. TO th8t molutiaa P r o f m C O  modi= CUbQQ.ta which, by it8 

mpecification, nuy aot contain w.m th.n CI wat8r by might. It 8l.o addm 

TZP, which im prepared at Profrmuco, a d  which im h u t a d  by Rof-co to 

rmove d l  water. cp 45.  once the TZP and m o d i =  carbonate h v e  been 

addad t o  the toluurc molutiaa comt~iaiag DMC hme, tbe -tor hut. the 

r88CtOr V 8 m . d  88 8. pom8ibh \uw th. .spQ\Lpt Of 8 t m  

flowiag through the jacketr 8- the r 8 8 C t O r  tru8.l. At C O ,  the 

operator redumm the #team flaw mo t h t  the inside tampratwe will r u c h  

about COC without the reactor'. conteati overflowing. Through thermal 

bertia,  the ruetian mixture iacreaoer in t-rature to rpproximatrly C 

Co uad the ruactian mixture im then heated to C .. It taka. C for 

the reaction mixture to reach C.; C for the reaction mixture to 

reach C O; urd the reactron mixture im them heated at C for C hour.. 

FF CP 4 6 .  

A t  the C range, the water/toluenc molutiaa begism to di8till 

areotropicrlly. Carbon droxide evolutien beg- at approxi~mtely C. and 

water collectr in the 13.rkwmen trap 81.0 at  approximately C.. 

i o  heavier thrn toluene, the water collects ia the Marlcummom trap while +ha 

toluene return to the reaction vemmel. PF CP 47. Profumaco 0b.e-d in the 

RLD laberatory a relatioa~hap between c8rboa dioxide avolution 8ad N- 

Becrume #tu 
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alkylation. 

place while carbon dioxide evolution ir occurring, 

Profurmrco h r  ob.ervad that the N-alkylation r u c t i o n  taker 

PT CP 48. 

Profamtaco taker fiPa reparate rtepr t o  prevent water fran entering the 

reactor verrel rad t o  ranove water  cruted during the lbalkylation rtep. 

CP 49. 

PP 

The difference8 between the k f a r w c o  procerr currently employed to  

rmnufacture bulk d i l t i a t e ~ ~  in the N-alkylation rtep urd the procerrer clrimsd 

in the '035 patent (rad in the Examples contained in the patent) fpclude the 

following : 

Profurmrco umer rodium carbonate u a bue; the '035 patent 
rpecifier potarrium carbonate rad potarsium hydroxide; 

Profarmrco umer toluene aa a 801~aat; the '035 patent umer acetome 
and lowsr alkyl acetate., or mixtuna of thome rolvantr rad water; 

accordiag t o  canplainmat.' of the came, the '035 pateat 
either generate. water during the procear or call8 for the addition 
of water. No water i r  added to the Prof.rmuco procemr. 
Profarwco'r procem require. that water be ramwed cosutaatly 
throughout the N-alkylation reaction md that effort8 be made t o  
remove w8t.r during the previow rtep; 

Profanmco'r proc8rr ir  conducted at  a temperature of approxiautely 
C *; the '035 procerrer are conducted at a lpuLiuuxa of 77.. CX 1. 

i n  t h e  Profa-co procerr, Profarwco arrive. at a rolution in 
toluene of t h e  rntennediate; Profarwco 18 therefore ready t o  
conduct the rubaequent acetylation reaction in the rune reactor 
vermcl using t h e  ram feactantr. By contrart, in the '035 procerr 
the  intennediate a r  i rolated.  

a FF CP 50. 

lolrrrrtm 

According t o  catllplainmt'r expert Dr. Qokel, the k8y difference between 

the Profamuco procerr aad the '035 procerr ir the we of toluene 8. the 

rolvent. 

in t h e  '035 patent i m  the prerence of a Carbonyl group, which i r  ahown 

The predoarirrmt rtructural feature of uch  of the molveatr claimed 
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sacloaed by the dotted liner in the following f o d u :  

........ ... 

io 
II 

3- C- C H 

. . . . . . . . . . . 
‘ 0 ;  

PP 8 55. 

Tolueae i r  .p uoclutic hydrocuban whore mtmacture im illu8trat.d by th 

FF CP 56. Tolueae coataha neitber a carbonyl group nor ury mtructure 

u~8logouo t o  8 carbonyl. Tolueae i a  aot a k8toac (like acetone) or an a8tar 

(like m alkyl acetate). FF CP 57.  

The oxygen atom in the carbonyls of the m O l ~ 8 a t 8  clriawd in the ‘035 

patent h v e  tw ambonded pair. of electrons which can be a t e d  t o  pomitimly 

charged mpecieo ($.e., “catioaa”), much potaamiux~ iolu (r), a8 dapict.6 
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II 
-C- 

PP cp 58. mecoxid wrygea atom i n  an alkyl acetate 81.0 pommesmem two 

pairs of uabondcd electroan that can be -tad. PF CP 5 9 .  

A donor 80lVeIlt i m  a molvaat w h i c h  c8n don8tt electron dsruity to 

mtabilize 8a electron deficient species much 88 8 c8tian. A baaor molveat 

provide. mtabiliration to aa electron deficiont .~.ciem, much u a .odium or 

potarmium -ti=, which are both electron deficiurt. PP CP 60. The ,035 

a very poor domr molveat. FF CP 62. 

Acetone m d  lowt alkyl a~tates u e  mtroager doaon +bur tolueae. 

Becrwe '035 carbanyl molveatr can &mate electroru, particululy when they 

contain water, they are able to molvate (or molubilize) .pd +hum mtabilite 

cationr of inorganic hrem, much am the potammium hmem of the 8035 patent. 

FF CO 64-65. Potammim bares are -re moluble in carbnyl molventm than are 

.odium bases. FF CP 66. Due t o  ita poor doaorability, toluene caanot 

effectively molvate (or molubilize) urd thus mt8bilize catioru of horgmic 

bases, much am potammiurn ion6 or .odium ions. FF CP 67. Sodium carbonate im 

not moluble in toluene. FF CP 68. 

The differencam k t w e n  toluene md the molventm of the '035 patent m y  

be appreciated by comparing their &nor numkrr. The 8035 c8rboayl molventm, 

methyl acetate, acetoae m d  ethyl acetate range in donor number from 16.4 to  

17 .1 .  FF CP 69. The donor number for toluene im 0.1. PP CP 7 0 .  Thus, the 

' 0 3 5  carbonyl molveato are more than 160 timer better donors tbaa io toluene. 
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PP CP 71. 

'035 carbonyl molveatm, methyl acetate, ethyl acetate uad acetom, 

are of medium polarity, having dipole momenta ranging betwean 5.7 and 9.0 aad 

d i d 8 c t r i C  C 0 P . W -  trngfns froQ 6.0  t o  20.56. CP 72. TOlUUrC i 8  8 - 
non-polar molvuxt, h v i a g  a dipole moment of 1.0 md dielectric coastrat of 

2.38. PP CP 73. 

The infomation reported in D r .  Gokel'r repart eat i t led "Permion and 

Prof.rmuco Verrioas of T u u k  Diltaatam Syn+ha8imw reflect. wh8t Dr. Qokel 

acoa8tructed t o  a i d  [ h i m ]  thiakiag at ua 8arly .tagem ia the pnmeat 

l i t igat ion.  Ia dete-ng the equivalence bet- the Permian rad Profummco 

procramem with the '035 procemr, Dr. Qokel coruidered puuneterm rr lmtiag 

t o  the molvuatm wed for the W-alkylation reactian. 

that  Dr. -el coxmibered axad thought might influence h i m  opinion mm molvmt 

polarity parameterm, while another w a r  a taaap.rimorr of  the water mimcibilitier 

of the different molventr. ?F CP 530S4.  

Oaa of the puameten 

Becaume water a m  moluble rn the ' 0 3 s  carbonyl molvmtr, it increamer the 

dielectric constant of the '035 carborryl molventr. FF cp 74.  Ionic .pacier 

art 8 O l V 8 t e d  and mtrbilrted batter by polar 8 0 l V a t 8  thrn by nOIJ-pol&t 

ro&vent~ .  FF CP 75. Toluene, k r n g  b non-polar molvent, lack8 the abi l i ty  t o  

dirmolve inorgaait hmem tt CP -6 

The '035 carbonyl moZvent8 are 8ub.turtrally moluble in water, uad mter 

Acetone i m  i a f ia i te ly  io mubatantially moluble rn tho.. aolwntm. 

Eolublc i n  water, and water &0 rafrnrtely molublc ia acetoae. FF CP 78. 

Methyl acetate im very molublr an water (approximately 23C),  uul water i m  very 

moluble i n  methyl acetate.  

2.94C, urd water i r  soluble &n ethyl acetate at 8.08e.  PP CP EO. fa c o a t r u t ,  

?F CP 7 7 .  

?F CP 79.  Ethyl acetate i r  moluble in water at 
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it i s  well-ka0wa.th.t water is immiscible in taluene. 

8Olubb in water at ealy 0.0528 aad water i s  moluble in toluene at oaly 

1IP CP 83. Toluene i s  

0.0338. ti 8 81. The rolubility of w8te in the .wet toluene. wed ia the 

kofmC0 ProC... is 8ubrtati8lly 1- 8t e y  .038. ti 8 82. 

The leut moluble of tbe '035 carbopyl 80lvl.ats (ethyl acetate) i r  more 

than SO times =re moluble in water t h a  to1ueae8 . ~ r d  water is bore than 200 

tin#. more moluble in  ethyl rcetste thrn in toluene. 'PP CP 84. It io clear 

th.t toluene does xmt represent an iarubstmtial change from the molvsntr 

.pacified in the '35 pateat. 

At l-mt four differeat mats of v r i w a t m  h v e  beea made of record ia 

the pre#U&t bVe8tig8tia damoP.tratiag th.t vfran th4 m01-t tOlUeXie is 

mubstituted for the '035 carboayl molvsnts in the '035 pronms the reaction 

proceeds very differently: (1) the ucperirmto uaderlyiag the E#) Coraprrative 

Test Report submitted by Tumbe during the promecution of the Europe= 

application corresponding co the '035 paten:; (2) ucpariawnta conducted by 

Tan- scientistm in the early 1900s. (31 experirwrrts d u c t e d  by 

complainants' expert Dr. kldwan; and (41 experimeats canducted by Profarmrco. 

FF CP 126.  

Experiment No. 8 An V a l e  1 of the Carrp.rative Test Report, i n  w h i c h  *no 

reaction. wao reported for an W-a:ry;atron reaction using potammium hydroxide 

and toluene, is conrimtent rrth the 24Q yreld that the compl8inurtr' expert 

D r .  Baldwin obtained an JIB 1s. rh.rern potarrium hydroxide 8ad tolueae 81.0 

were ured." PP CP 154. 

Experiments carried out by capplaiaurto' axp.rt Dr. Baldwin demonrtrate 

" Where .no reaction* is reported in Exparimeats 8 and 12 of the 
Comparative Test Report, T u u k  did not necemsarily mean zero yield but rather 
maant a poor yield. FF CP 1 3 8 .  



In Experinmat No. 8 of Table 1, the yield of product -0 r8ported 88 "ao 

temper8ture of 50-6O.C for 8 remction period of 7 hourm. ?F CO 135. Tha 

reaction temperature of 50-60.C w88 within the r-e de8cr-d ia the '035 

patent. FF CP 135. 

I n  a T u u k  technology department .report, dated October 1981 

(approximtely two months prror to  the Decmber 1981 date of the 38pm88e 

prior i ty  patent application upon a r c h  the '035 p8teat i 8  b88ad1, T u u b a  

mcientimts reported that the N-alkylation of TZP at 8 roactioa t.mp.r8tUre of 

C .C w i n g  C 88 t h e  b88t rpd c 88 the m O l V U l t  did 

aot work. T u r r k  repe8t.d the reactioa meveral time., MlyiDg the tarcticw 

temparature m d  amount of water added, but were u M b h  t o  ob-h an 

appreciable product. FT CP 140. 
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Dr. O.in0, one of the co-iaventorm named in the '035 patent, reported in 

h i 8  mtrbook t h t  N - W l 8 t w  TZP wbg C u the b..e .nd 

C u the 8olvmt *ailed to work. ?F CP 141. 

conducted certain sxpcrimsntr. PP CP 170-177. In Experiment lS, Dr. 

Piaclli replicated lbumple 3 of the '035 p t m t  8%-t t h t  he rubrtituted 

toluene in place of ethyl acetate. Dr. Piaelli ummd the reflux tamparatun of 

ethyl 8C8Ut.i u w e d  in -the patent uumple. 

the product wu aot pure. 

The yield vu uctremnly low rad 

?F CP 176. 

Fiaally, in m r i m m t  16' Dr. Pimelli replicated -le 3 of the '035 

patent except t h t  he 8ub8titUted tolueae for acetone. There wu no yield at 

all in the reactioa. Dr. Pirelli wed the boiling t.arpu.ture of acetone. Fp 

CP 177. 

hridence receivmd at the heariag demoamtrater the aoa-equiv8leacy of the 

b8se of the Profarauco proce88 with th0.e of the '035 patent. Sodium 

carbonate $8 xmt equivalent to the potammim barnem claimed in claim l.of the 

'035 patent. FF CP 93.  Potarriwn malt. are generally more 8oluble in 

organic aolventa thur are .odium m&tm. ?F CP 95. The carbonyl coataiaing 

potassium, at leaat to some degree. However, the aum phanamanon im aot knowa 

to occur with .odium, at  leart not to the m u n t  degree. PP CP 94.  

Furthermore, cucparinrantal 6.U demoa8tr8te8 th8t 8OdiUm CUbQD.te ruct8 

quite differently than potamrim carbonate in the '035 proce.8. PF CP 
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127. 

Zn the Compurtiw T88t R e p o r t ,  -heat NO. 11 Of -le 1, 8 Held of 

104 warn reported when urhg radium hydroxide .rd 8c8tom d e r  reflux 

coaditioru for a reaction period of 15 to 20 hour8. FF CP 136. 

frr -rimeat No. 12 Of Table 1, yield O f  p e  -8 =ported 88 %O 

reaction” when modium carbonate and acetone were umod under reflux conditione 

for a reaction period of 15 to 20 hour.. Ip CP 137. 

T.nrk performed ucperimeatr about three ~ t h 8  prior to the December 

1981 date of the Japanerne priority patmt application upan which the ,035 

-tent $8 b88ed Wherein C and C were 8ubatitut.d 

for potamrium carbonate am the h a c  for #-alkylating TZP in icetons. whn 

uing either C or C , T.p.k mCimti8t8 Y.n 

&le to avke the W-alkylation reaction work. The Viarrrrt ruing #odium 

carbonate and &cetane c0rre.pard.d with lbqnrimat 100. 12 in Table I of the 

European Comparative T88t Report wing .odium carboaate and acetone wherein 

reactionm i8 reported. FF CP 137 

In Expcrimsn+8 1-3, Dr. Pi8elli -mated Bx8mph 3 Of a ,035 pmCe.8. 

Thane urpcriments were man three time.. The yield. obtained by 

Dr. Piselli in them three repetitioam of Bxample 3 of the ,035 patent were 

virtually identical to the yield indicated in the ,035 patent itaelf. 

Similarly, the product produced, bamed on the Thin Layer Chrommtography 

analysis and malting point range, appear. to be idrrrtical to that iadicated in 

Ex8nIple 3 of the ,035 patent. PP CP 165. 

FF CP 164. 

In Expcrimentr 4-6 ,  Dr. Pirelli w e d  -le 3 of the ,035 patent u a 

8tarting point for three experimatm, in which he 8ub8titut.d moditan carboaate 

for potamoium carbonate. Dr. Pimelli ucertrined that aftor a pmriod of time 
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that mi mlightly loager than that mpecified in Rxmple 3 of the ,035 patent, 

uch of the thna sxparinarntm provided 8 law yield. PP CP -166. In -rimeat 

4,  r)I. Pimelli -fore eurd.d tha ti- to 15 hourr, md 

Bxpetimmt 6 8xtUrd.d the tuct ion  t ime to 30 hourm md changed a number of 

other factor.. In each inrtrnca, the yield renuiamd l a w .  ?F CP 167. 

Almo, in Exparinrantm 5 urd 6, the purity of the product obtafned w.6 

poor, cbaracterired by a "WEOM bdicatiom irr the 'Rurity by TLCM column. 

PF CP 168. 

Exparinrantm 5 md 6 were mignificmtly lowar tbui the meltiag razge for the 

praduct obtaiaed by a miuple replicatiom of the -le 3 of the ,035 

Sirdl8rly, the molt- point8 of the product obtainad in 

p8t=t.= FF CP 169. 

In Exparinrantm 7 urd 8 ,  Dr. Pimelli replicated Purnple 4 of the '035 

patent. FF CP 171. The yield. and quality obtrirrrd in m i a w n k  7 aad 8 

compare favorably with the yielda urd quality reflected %a EX8IIplC 4 Of the 

, 0 3 5  patent. PP CP 172. 

In Experiment8 10 and 11, Dr. Pimelli replicated Ibumple 4 of the '035 

patent, except that he mub8titUted modium carboaats for potumium cubosute. 

FF CP 174. Thome experiment. produced 8 low yield and 8 poor quality product, 

a8 reflected by the %egR c-t in the purity by TLC colunm. Theme remultm 

were not improved by continuing the reaction for 18 hour.. FF CP 174. 

Experiment8 4-6 m d  10-11 demonmtr8tc th8t modi- cuboarte im aot a 

umeful bame in the ,035 procemm. 17s. 

T u u k  Remearch Report. rimilarly reflect the finding of T8a8be 

mcicntimtm that medium carbonate ir not umeful am 8 but in the '035 procemm. 

'' 
reflected in thome experimcntm "im not a procemm. 
be FF CP 170. 

With rempect to Experiments 4-6, Dr. Pimelli temtified that the yiclda 
It'm oamathing that 8hould 
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Fp 8 144. 

In Dr. Baldwin'8 Experimant -17, the fiald Of product obtained dropped 

the 

Y.8 

CUbOXUtC -8 8ub8titUted for pok88fm 

conditioam of -le 2 of the '035 patent. FP 

yield of product obtained dropped from 92.7t  to 

aubrtituted for pOt888ium carborute Mdar mow 

ructiosr condition8 of Eburaplc 3 of the '035 p8t-t. FP CP 150. 

In Experitmat -19, the yield of product obuiard drapprd fran 90.7) to 

10) whur 8odi\rm c8rboa&tt Y.8 8uktitUted for p o m 8 i m  mO(IY 

ructiosr condition8 of Puarple 2 of the '035 p.t-t. PT CP 151. 

reflux tempcrature for  23 hourr (61.p.t 4 t i a r a  the reaction time in Exunple 

3 ) .  FF CP 152. 

Eqerimant No. 12 m Talc 1 of the Comparative Te8t ~eport,  in which 'no 

reaction" V.E reported for an N-6:ky:afiOn reaction uaiag modium carboaate and 

ace~one, ir conri8tent w i t h  the aoa yield t h t  the caaplainurtm' expert Dr. 

Baldwin obtained in JEE a 9 .  uherern modrum carbomte urd &cetane rlmo were 

w e d .  FF CP 153. 

Tha Prof.ruco Procooa D m 0  lot k r k  t h  8- W a y  & tba '035 Prooomm 

The molubility of wafer rn the '035 Crrbonyl 8olvsnt8, &ad vice Vmr88, 

contributeo 

8olubilite) 

of ordixlary 

to the &bility of the '03s carbonyl 80lVait8 to 8olvate (or 

the poU88im bo80 dimclomed in the '035 -teat. PF CP 85. OaC 

.kill in the art an 1981 would have krown that the solubility of 



pok88iUU1 8dt8 

86. w8tU stabilizer aad th- Wm mOlUbl8 !l.gafiVdy -8d hydroxi& 

and carbonate ia ( i . e . ,  m r p i o p r m )  in a ruct ian aolutian. Ip CP 8 7 .  

acetone would k e - d  by th4 rbditim O f  -tar. PF CP 

The '035 m y 1  molvmtm pommemm both hydrophilic (watar-laving) urd 

lipphilie (oil-lOrtirrg) properties. FF CP 88. Becrrume the '035 carbmyl 

molveatm have both hydrophilic and lipophilic propertier, they are able to 

bring together in molutioa TZP, the i n o r g d c  bame, aad LlMC (in the form of 

aziridiaium) . PP CP 89. Bec8ume the '035 CubaaLyl molvmat8 h v e  both 

hydrophilic and lipophilic propertiem, the TZP, inorgauic W e ,  aad DMC all 

dimmolve in the org8aic-aqueour plume murrouadiag the borganic bame 

particler. FF CP 90. 

In contraat, toluene h.8 atrongly lipophilic propertier w i t h  little or no 

hydrophilic properties. ?F CP 91. Becaue tolume h m  very little 

hydrophilic propertiem, wemt water mclud.6 in the krofarmaco procear is 

ammociatad with the aurface of the modrum carbonate bame particle. FF CP 92. 

The '035 procemm i s  one i n  a r c h  the anorgdc bame particle8 (potammiurn 

base particlem) are murrounbed by a molvent-water mkture, wherein the 

concentration of water am greatest at the murfacc of the particle and 

decreamer with dimtmce from the partrch. O w  water is dimmolved in the 

bulk organic phamc. ?F CP 100.  

Building on the examfence of thrm aolvent-water Srixture, canplainants 

have propounded a theory of reactron uhrch they call a "murface molveat 

phme," allegedly applacablc to the '035 patent urd rempondeatm, iacludiag 

Profa-co urd Abic. However, cat@ainurtm' expert, Dr. Ookel, h a  carried 

out no experimantr and im unaware of any experiment. curied out by other., 

comp.ring a murface molvent phme formad in  the '035 procamm w i t h  8 murface 
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molveat phaae fonmd in my of the re8pandaxtm' procemmer. Indeed, Dr. 

Baldwin would cllpact t o  firrd ~pora dimrol9.d b u e  in the 80lsmnt myltam of the 

'035 procero than he would in the tolueae phue of the Profumaco procemm. 

CP 102. 

?F 

The pl? of the carboaate buffu costahod in t b  aqueow phme of the 

Profarmuco procerr i r  the m u m ,  whmthsr modium carbonate or potammiuu~ 

c a r m t e  i r  wed u the b u c .  Becatme a dramatic diffareacc i r  obkiaed  in 

water, organic molwtm aad poturiuar W e .  

further wideaced by the knowledge that poturitm buaa uc -re moluble th8n 

Thio m&md molvmat m y s t -  i m  

.odium hmer in the '035 carbonyl molvmat8, due to tk abil i ty of the carbonyl 

The ra t io  of water t o  orguric molvurt ia the '035 proc8mm i 8  8 gr8di-t 

or continuum extending outu&rd from the molid b88e put ic ler  of the '035 

patent. FF CP 104. In the '035 ryatacn, there d m t m  a .phme boundary" 

between the ethyl acetate and water phrem .which i 8  0a1 the ethyl acetate ride 

more l ike  ethyl  acetate;  on the water aide, more l i k e  water .  Aad ia the 

middle there ir a.progrerrron from one t o  the other. FF CP a. Coaplaixmatr' 

expert Dr. Gokel 'would cartaanly expect' tht the diffaraacc between toluene 

and ethyl acetate would a l t e r  the phme boundary premat ia the respective 

8y8telBE. 105. 

The particular bame/molvrat combination8 of th8 '035 p8t-t remult the 

reactanti caning together in molution uad thw all- the r u c t i o n  t o  p-8.d 

a t  relatively lw tenperaturer with goo6 yield.. ?F CP 108. The TZP in the 
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ariridinium ion act8 at a 

surrounding t h e  iaorgaaic 

112. 

Although the precire 

phme truufer agmt batman the t h i n  water layer 

h r c  particle and the bulk tolueae phase. PF CP 

ac t iv i ty  of the  moleculer ham not k e n  proved, there 

are differences betwean t h e  '035 procerr urd the Profaxu18co procerr tht ari 

known definitively, and w h i c h  have a direct b e u i a g  on the way in which the 

P r o f a n ~ c o  procar. worb. In the Profamuco procemr, the uwuats of water 

a3 

ariridinium ion i s  the 8lkybtang rpecier. 
~ t .  mldwin*s labeling experinteats in ~ P ~ I - J Z B ~  not prove tht the 

FF CP 111. 
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wheraia thm water carrcaatration of the water-uctractod toluum ia  C 8 ,  the 

molu ratio of water to .odium carbonate ir about C % or C timer l a m  

than ih the '035 procemr. 

The -11 UPoMt of dirrolved water in the tal- of the Profanmco 

procemm eximtm in aggregate. of moleculu. 

of water ia the toluene armociate with the marface of the .odium carbonate 

Ip CP 114. The miauacule amouatm 

baae in the Profumrrco procemm, whereu in the precur of tho ,035 patmat 

migaificurt unouatm of water are di.8olved ia the cubomyl molvmf arid the 

water participater in the molvatioa aad dimmolutiorr of fh iporgaaic potaamium 

bame. PF CP 115. 

No mention im -de of areotropic ranoval of water in my of th. uumplu 

of the '035 p8tent. Inatead, the '035 -teat teach8 h tho WUUple8 t h t  the 

re8ction im carried out under reflux COPdltiona, imauiag that the vaporm of 

rolvent rele8red from the reaction arixturt during boiling are condsrued to a 

liquid in 8 reflux condenmcr aad returned to the reactitan vum.1. PF CP 116. 

In mury w8yr, the Prof8maco procemr im much tmre like the '257 procemm 

than the '035 procemr kcaume where raverrible deprotonation of the TZP 

mtarting material occurm in the ' 0 3 8  proceom, the TZP mtartiag material in the 

Prof8maco procerr i m  directly alkylated after deprotosrrrtion OCCut8. T h u ,  PO 

equilibrium (or reverribility) utirte in the Profum8co proem.. ktueea +ha 

TZP starting material aad ita anion. pf CP 117. 

A higher amount of energy ir required for the reaction occurring the 
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Profazmmco procemm thn for  the ructioa occurriag in the procemm of the '035 

pateat, u reflected by the higher rcuctiaa teuqer8turem tequirrd for 

obtaining goad yield. ia the Profaxmmco procemm. FF CP 118. Tha kof.rmrco 

procemm im carried out at a twperature of  

8035 procemr. PP CP 119. 

C .C tnrmur 77.C or lema in the 

Bacawe of  the higher ructioa tenperaturem necemmrry t o  cury out the 

Profamuco proCe8.8 cubon dioxide a m  evolved during the Prof.rmrco proce.8, 

patent indieatom that cuboa dioxide i r  evolvmd duriag the 8035 procemm. 

CP 121. 

FF 

The fact that the evolution of carbm dioxide in the Prof-co procemm 

coincide. with the production of product indieatom that  the hydroxide ioa 

foraution, which occuz. mimultuaeoumly w i t h  car- dioxide ovolutio& i a  

important t o  the ~rofarauco procemm. FF CP 122. 

While the pH in the '035 ptocamm drop8 from an initial pH o f  11.5 t o  8 . 5 ,  

t h e  pH i n  the Profammco procemm i a  nuiataiaed 8t a minimum level of 11.5.  

CP 123. 

PF 

One pH interval level repremeatr a differrrrce ia hydroxide ion 

concentration of a factor of 10.  

prement i n  t h e  Profamuco procemm t h a n  .an the '035 procemm. PF CP 124. 

Thum, t h e n  a m  1000 tin## more hydroxide ion 

Thur, the Profamuco proccrm operatem at a much higher pH level  than the 

procemr of t h e  ,035 patent. due to the higher hydroxide ion concentration aad 

mrgnifrcurtly lower atmunt o f  water premarrt in the Profamuco procoma. FF CP 

12s.  

Dr. 8.lduin'# experimntr 81.0 demonrrtrated the import8ace of  mter 

removal during the Profarauco procemm. FF CP 155. 

Zn Experiment JEB2 (which mought t o  mimic the Profarm8co process),  Dr. 
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Canplai~atm' expert, Dr. Ookel, agreed that e f f o r t  -8 a u k  t o  

remove watera during Dr. Baldwin'a repeat of includirrg tr8a8ferrj.ag 

the raactian mixture t o  8 clean Wheaton v i l e  after the mutralizatian .tap, u 

water adhering t o  i t 8  wai l8  warn drivrrr over in to  the comdemer. Ia addition, 

ateotropic dimtillatioa. ?F CP ass. 

fa  addition t o  perforarng the w-alkylation of  diltirtem in a different 

way from that  of  claim a of the ' 035  patent, the  kofarauco proceaa perforars a 

8ubmtmti8lly different funetaon ud aCh%eve8 a mub8tmti8lly different rerult 

than the procean of  t h e  c;aan 1 of the '035 patent. 

, The exrmplen of the ' 0 3 5  paront roach that the N-alkylatmd TZP obtained 

an the product o f  claim a of the ' C J ?  pateat nullt k i8018ted, purified, urd 

truuferred t o  mother reactaon vemme: before the manufacture o f  dilti8r.cn c8a 

proceed. FF CP 182. The product o? Profama~0'8 .odium carbaarr+e/tolu8ae 

N-alkylation pronmr provrde6 collarera1 advurtagea, for  ax.~pple, convenience, 

'' C o m p l a i n u i t 8 '  expert, Dr. Gokel .  had no idea whether Dr. Baldwin'a 
Exparimem NO.. JEBl-JEBtO h d  k e n  optimized; in other wordr,  they may h v e  
been or they mry not have k e n .  FF CP 161. A.8umiag Dr. B8ldwin'm 
experiments ware not already optruured, they could have been optimized i f  
complainurt~' cho8e t o  do 80 .  PF CP 162. 
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Became claim 1 of the 8035 patent &em not iaclude a recovczy step8 thc 

fuaction of the pmcmrr of clrim 1 of thc 8035 pmturt im to produce an organic 

ruetion e u r e  cont8bbg N-alkylated TZP in a carbonyl solveat-mter 

mixture. 

alkylated TZP. To utilize the solubilized N-alkylrte& TZP, the reaction 

Thir product will contain water, dirrolwd b u e  and salts along with 

mixture murt be (i) extracted, (ii) mrhed, Wi) filtered, (iv) concentrated, 

(VI redb8OlV8d, and (vi) t r u u f e m d  to .nother reactor prior to the 

mbrequeatly applied mtepr, iacludiag, a &&, the acetylation and rrlt- 

formfng rtepr. FF CP 165. 

fn contrast, the Profamuco procerr producer a BOlUt$Oa of N-alkylated 

TZP in toluene. PF CP 101. Beeawe toluene a8 i d s c i b l c  with water, the 

molution of  N-alkylated TZP in toluene produced from the N-rlkylation rtep of 

the Profatmrrco procerr can be drrecrly warhad with water to remove byproductr 

and unreacted DMC, leavang khrnd b rolutron in w h i c h  one CIII directly carry 

out the subsequent acetylatroa reacfaom. ?F CP 184.  

Profamaco'r modim carbmmte/toluenc procems canriot be found within m y  

range of equivalent. of clam 1 of the ' 0 3 s  patent g a m  the difference6 

between the barer and rolvcntr ured rn t h e  '035 patent and the Profanruco 

procerr, and becaure comphrruntr h v e  farled to mhow that the Profarauco 

pr0Ce.B WtfO- .ub8tat&.lly th. 8.- fUnCtiOn in 8ub8tU%ti8lly the 88- 

Irmnner to achieve mubrturtralJy the ranbe rerult. In muamuy, the alementr of 

the Profamtaco procerr are not aqurvalentr of the elemeatr of claim 1 of the 

'035 patent. 

T m r b l 8  C l a k  of 8quiraleatr Would Iavolva t& Prior Art 
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~mang  the relevant prior u t  are U.S. Ratant Nom. 3,8951006 and Patent 

3,455,902 t o  k8pChO. Th8me p . t U l t m  UC &.-mad h the UCtim m' 

obviarurramm mainly for their teachings tbmt b a n r o t h i . t e p ~ e m  could be 

alkylated in hydrour ldtbout 88riOUH m i d .  - C t i e .  

Both thc '006 urd '889 p.tmt8 t88ch +ha N - w h t i m  O f  

banzothiatepinoaem t u h g  a modium &me (.odium hydroxide) and tolueae (the 

mamc'bame/molveat corPbirution wed by P r o f a m a d  in a mymtam that generate. 

water. FF D 143. Thua, if claim 1 of the I035 patmt were applied 

broadly eaough t o  cover the accured Profarauco Pmc88m' and therefore aprn the 

door t o  m o d i -  haem urd toluur., the 006 and 902 pataat would ammume 

greater weight, thereby 8trurgth.niag the iav8lidity c88e prmmmat8d by 

reqwdutm aad =I. 

The Federal C i r c u i t  h a  held tht .a paturtn 8hould Pot be able t o  

obtain, under the doctrine of equiva18ntm. conrage which he could aot 

lawfully have obtained from the by literal ~ l a i m r . ~  

Eo. v .  David m v  L Amoe,, 904 P.2d 677, 684 (P8d. C i r . )  dcniad, 

498 U . S .  992 (1990).  mum, there CUI be m iafriagrmrat under the doctrine of 

equivalent8 i f  the ammarted .cope of equivalency would ~ C O I I I P . ~ ~  the prior 

8rt. Indeed, .the burden a8 on the [ p l a i n t i f f ]  t o  prove that the range of 

equivalentr w h i c h . i t  meek. would not enonare the prior art . . . . & at 

685.  

meek an t h i r  invemtigation rould mtay c lear  of the p r A O r  art, 8 8 p 8 C i a l l y  with 

rempect t o  the '006 and '902 patent., which teach the W e  of  8 .odium and 

toluene bme/molvent combination i n  the N-alkylatioa of  bsnzothi8tepirran.m. 

Conrplarrrurtm have not d-trated that  the .cops of equivrlantm they 

amactiop. 

Alternatively, i f  the Coannimmion fir& infringerneat of  the '035 patent by 
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the Prof.rmrr8co procers, than the aurctionm in mSr8pb 2 uad 3 of Order No. 

52 rhould apply, uad complaia8atr would be preclUb.6 fruu rdduchg evidence 

+ht toluene u 8 molvant and .odium carbonate u a bare are equivaleat to the 

b.8.8 md 80lvcrrJ+8 of the '035 proC8.0. C-hiPmf.' would thw ham failed 
- 

to prove iafringunrnt. Thur, for this altereutive reamom the Ptofamaco 

proceua doe6 not infringe the '035 patent. 

c. Th. *ic Pro8.8. no08 Mot zpfriog. Claim a of th. '035 P8-t 

-1-t O f  th. ;LbiC m . 8 8  

Ia 1982 Abic decided to muket 8 calciupr Chumel blocker, 8ad chore 

dilti8Zem 88 it8 g&. CA 106. =though Vu Po bilti8tm 

ia Irrrel, Abic rought 8 licea8e froar T r n r k  for U s e  to other couatrier. 

CA 107. T I I I . k  refumed to licuue Abic, or to rugply r a w  ayterial. PP CA 

108. 

for ryatherizing di1tiat.m hydrochloride in Deccrrmbu i s82 or v u y  urly in 

1983. FF CA 10s. BY early 1983, -it knew of the ,257 paieat it. foreign 

Counterparfa, but not of the '035 pateat or ury foraign countupart of it. 

FF CA 110. 

PP 

Conmaqueatly, Abic beg= rerurch aad developmaat of the overall procera 

There are about reven or eight rtepr in Abic'r procedure to manufacture 

diltiatem hydrochloride, and the N-81kyhtion ir the fifth or uixth step. 

FF CA 111. 

nuterirl i n  

FF CA 112. 

nitrogen on 

FT CA 114. 

Therefore, it war not until 13.y of 1983 that Abic had the rt8rtiag 

hand to eaable %t to began working on the N-alkylation rtep. 

-red on the literature. Abic believed that rlkyl8ting the 

the reven-awmkred ring would be 8 8tr8ightforw8rd procedure. 

Becauae Abic needed diltiarem precurror for rtudy of the rcetylation 

utep, and for further phmuceutical tertiag, Abic began alkylating TZP under 

57 



the carrditionm already reported im the '257 prtsrrt aud the Kugita 

publicatiw, i.e., with the bue/rolvsnt coaWa8tIaor of .odium hydride/DMsO. 

Pg CA 115. 

rodium h y d r i d e / m O  by replacing m0 With PMI. 

Abic quickly awwad away fraa the bue/8olvsnt carpbfrrrrtion of 

?F CA 116. Abic than began 

t o  look for  alkyl8tim ptoCe8B8r which did O O t  .aPplOy 8-m hydride. 

117. 

CA 

-It Y.8 known 8t eht time, tht C o u l d  *late CubOsI 

(C-alkylation) uiag either h u 8 h  d t i c n u  or the milder coaditioru of phue 

truufer crtalymir, in the prurence of -tar. 

phare truufer crtalymir method. would be ideal for the tamk &ranting Abic. 

It was f d t  t h a t  thore milder 

FP CA 1 1 8 .  

Abic believed eht alkylatiag under milder ccmditiool. would mixximite the 

porribility O f  8ide r e 8 C t i W .  

prerent in clarrical p h r e  truufer cozrditionm, Abic vu xmt coacexaed with 

potential hydrolymir of the TZP. 

potential retro-xichel reactionr =der *re trmfer catalyzed coaditiw 

becaure of the particular rtxucture of t h e  TZP molecule. 

Althsugh then i 8  8 1- m t  O f  mt.t: 

Similarly, Abic vu aat concernad w i t h  the 

?F CA 120, 121. 

Becawe T8a8be b d  not obrerved 0-alkylatian at the 3-hydroXyr group of 

TZP under the hrrher  conditions of the ,257 pateat,  Abic -8 not concerned 

tbt much 0-alkylation u80 l i k e l y  t o  take place under the milder 

phot- transfer  conditio-. ?F CA 122. Abic wao not concern06 about the 

potential for  alkylation at the carbonyl oxygen kcaume in the prerence of a 

bmc, alkylation occur0 almort utslurively at the nitrogen. PP CA 123. 

Abic war not concernad that DMC would be uamtable under Abic'r phare 

truufer conditianr becaure, am w i t h  all alkylating ageat., coaditicnu can be 

modified t o  minimize ixutability. FF CA 124. 



In Augu8t8 19838 Abic t r i e d  two phame transfer catalyzed procemmee, one 

ruing potumium hydtoxide/mathylane chloride-=tu arid the o t h r  uaiag 

potumium hydxmxi&/tolueae-~tar, both with TOBA broad& .am the phmc 

tramfar catalyst. ~n mt, 1083, Abic a t i l l  ru net aware of the '035 

patent or my of i t m  foreign couatarpartm. FF CA U S ,  126. 

The phme trrprfer catalyzed re8ctian ia toluene did aot work at low 

teu~er8tures; uad at high temparaturem, there was 8omc hydrolysis of the 

lactam. PF CA 127. Howaver, the p b u e  tr-fer catalyzed rmaction in 

methylare chloride worked well, md 8t low t88per8ture8 mO tht hydrolysis w.0 

not a problem. ?F CA 128. 

methylene chloride. Abic almo experimentad w i t h  meveral pbue t r w f e r  

utalymts, but rapidly mettlad oa TEBA becau8e it 8.tn the k m t  zuults. 

Therefore, kgi"nfas  in Augumt, 1983, Abic coacuitratad m &velapilag the 

methylene chloride-water phme transfer catalyzed procrmm. ?F CA 1298 130. 

The product of the alkylation wing pot888hm1 hydroxide 88 the &me w8b 

nomewhat  impure. FF CA 131. Therefore, i n  Augwt  19838 Abic tr iad m o d i -  

hydroxide as the h m e ,  mince it wan the momt mimilar bame t o  potammium 

hydroxide. F'F CA 132. Sodium hydroxibe gave 8 purer product, but it a t i l l  

contained about 10% of the unidentified impurity. 

using sodium hydroxide am a bme for tuo t o  three mon+h. t o  make precwcmor f o r  

PP CA 133. Abic continuad 

ume i n  mtudying the mubmequent acetylation, hydzochloriarrtioa and purification 

procemmem. F'F CA 134. 

Eventually Abic dimcovered tht the iarpurity obtainad w i t h  p o t u m i u m  

hydroxide and sodium hydroxide van' mdimarm, w h i c h  wae formed by am 8lkylation 

reaction between the 8olwnt methylene chloride uad two moleculam of TZP. FP 
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CA 135. 

A b i C  YU 8- O f  Brit iah P a t a t  NO. 1,236,467,  8 mt8Zp8rt of the ,253 

patent, u well u other couaterput8, claiaring alkylation proceaaer rrnployiag 

alkali 8mW 88lt8. 

att.mpt t o  develop a procear uriag bares other thaa alkali metal b e .  (ao ar 

to  .Void infriagiag the '257 foreign counterput proceaa patent.), Abic bgm 

experimenting in Decembar 1983 w i t h  aumnnium hydroxide, magnesium hydroxide 

aad c8lciurn hydtoxide. Ip CA 136, 137. 

In 8a effort t o  .void the fo-tion o f  dimer, uad in .p 

Abic 81.0 apparaatly kcum aware in of 1983, for the firmt 

time, of the pateat application that  wU the count- O f  the '035 

*teat. Abic wu aot concerned w i t b  poteatirl iafring.mmt in Europe, kc8ume 

the 

time -8 ruing aodium hydrwride. R CA 136, 139. 

appliccrtion warn roatrrcted t o  potaaairnn buoa,  8ad Abic 8t the 

Abic teated vuiour haem tbt drd not rork -11 ia the roactfoa. FF CA 

140-142. 

methylene chloride-water-= myatem utd found that  barium hydroxide gave good 

yield. ,  practically no torvtron of dra r ,  urd fewer aide reactianr w i t h  DMC. 

Then in P e b n u y  1984, Abrc tortod b8rium hydroxide with i t 8  

FF CA 143. 

, Abic repe8ted test. o? other hmor an the  methylene chloride-water ay8t.m . 

With 8 ph8.e t r m a f c r  C4t4ly.t. mb c m f & N d  tht pOfAa8im hydroxi& d 

pot8maium carboaate yielded large amuntr 120t-30t) of  the diwr amder thoae 

conditions. FF CA 1 4 4 .  ?or carrp.ratrve purpoae8, Abic 81.0 u i e d  aomc of 

t h e  baat/aolveat combirutroru of the E#) 61234 8pplacrtion, but Abic did not 

puraue thoac cocabiaatiom kcawe -re h r  4 policy of not iafriagirrg v a l i d  

mtellt8. PF CA 145. 

Abic t r i e d  numerou8 barer %n t h e  methylene chloride-mmter-TKBA aptem, 
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c.88 Abic obtained 

the uaw8at.d diawr 

PF CA 147. 

C 

FF CA 151. 

either leu yield. of N-.lkylated pmduct or high yielda of 

tomation. FP CA 146. 
- 

C 

C 

C 

C 

C PP eA 148. 

C 

C 

C 

C 

C IT CA 149. 

C 

lv u 150. 

C 

C 

C 

The evidence abduced a t  the hearmng an thim invemtigation demormtrater 

t h t  Abic's procers i r  xiof a copy of the T . a r k  proceam. Rzrthermore, Abic'r 

effort  to develop it. oun procerm uam wholly independent, m d  w18 not guided 

by knowledge of the '035 patent or of ray counterp8rt. FF 152, 153. 
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Abic obtained ptmtm on i t s  procamm in the -tad Satem, Israel, 

Wd. .nd Buropc. fn ths -tad 8tat8s, AbiC'8 p8t-t aPpldC8tia Vu 

eaumin8d by Exmd.net Bond, who cited the '257 p8teat 8ad the *035 p8t-t u 

prior u t ,  urd concluded that  Abic'm procams wu patmutable over thome 

Zef8rurCO.. 154, 15s. 

AbAC'D 0.0 O f  wim aydraxib. & 8 k 8 8  

  he Abic procam doer not we either of the two bamem or eithar of the 

two organic solvants or any of the five .pacific bu8/molvant combinations 

i b a n t i f i 8 d  in the *035 patmt. R CA 1. Abic's commercial p r o c e ~ r  mas 

buim hydroxide O c + . h y b r . t e  88 8 b8.8, 8 biphmic m O 1 V W l t  8Y8t.m O f  arsthyluie 

chloride and water, triethylbenzylummnium chloride PP CA 2.  

Barium ir an a l k ~ l i n e  urth metal. Am an alkalirrc m u t h  metal, barium 

&aong the diffarurcu bat- b u i u m  8ad forum divrlmt cations. 

the p o t 8 m m i u m  dimClOm8d in the '035 p8t-t im th8 fret that  barium hydroxide 

i 8  le.. molublc +hm potammim hydroxide in carbonyl molvsntm much am rcetaae 

FF CA 6 .  

m d  loVrr 8lkyl 8C8t8t.m. ?F CA 7 .  

I f  OIIc O f  O r d i r U X y  s k i l l  in the 8- were blV88tig8tiXlg thc 

anterchmgeability of other bmer w i t h  the potammium bamem of the '035 patent, 

one would l i k e l y  try modrum hydroxide (WaOW) firrt kcawe modium hydroxide i m  

more cocmron and mubmturtially 18.8 expmmive than powamium hydroxide. 

8 .  

CA 9 .  

FF CA 

PP T u u k  t r i e d  urd abandoned modrum hydroxide in caubbatioa with DMSO. 

Barium hydroxide would be m c t 8 d  t o  be 1emm 8ffective +bm .odium 

hydroxide i n  the '038 pronmm becatme barium i m  8- lass molublc tbm modim 

Is A b i C ' 8  C a a # r C $ 8 1  procemm i 8  8ildl8r t o  ths pmC8.S da8eikrd hi 
4 of ate Vnit8d Stater Patent No. 4,466,995 (.the '995 patent'). PP CA 2 .  
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in the carbonyl solvantr acetone or ethyl acetate of the '035 pateat. PF c~ 

11. Coaaequeatly, if radium hydroxide u u e  fouad to be not u good u 

potumiunr hydroxide, m a  of 'ordiauy mull in the u t  rould not be led to try 

in the '035 procems, which disclosem BOlV8tiOai of the molid &me in a cubonyl 

solvent. PF CA 12. Accordiagly, one of ordipuy @kill in the u t ,  knowing 

that even medium hydroxide w88 not interchangeable with poturirnn hydroxide 

would not have uqpacted that barium hydroxide would be iatarcbmguble w i t h  

either potammiurn hydroxide or potammiunr carbonate. PP CA 13. 

The organic solvent in Abic'm procem is methyl- chloride. PP CA 14.  

The '095 pateat doer not teach the m e  of umthylura chloride u aa organic 

molvurt to be u8ed in the N-alkylation of the ,035 proemma. FF CA 15. The 

'035 patent dimclomes chlorofonn (a chlorinated hydrocubon like methylene 

chloride) for certain purpomer, but did not dimclome ita we or the ule of m y  

,other chlorinated hydrocarbon molvmt an ita N-alkylation process. FF CA 16. 

One of ordirury mkill an the art inwrtigatiag the scope of potentially 

interchangeable molvente to replan acetoae in the '035 procemo would have 

mought solvantr w h i c h  mhred the iapottrnt mtructural and fuactiorul 

chatactetisticm of the carbonyl molvente of the '035 patent, i.e., oae would 

have looked at oxygm-coatainrng, catron-molvatiag, water-mimcible molvantm. 

PF CA 18. 

Some comon solventm which oae aright h v e  in~e8tag8t.d iaclude methyl 

ethyl ketone, dioxane, metha0l0 urd DMSO. FF CA 19. I!loue~.r, methylene 
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tot8lly ilaairciblc with wrrter. PF eA 20. 

I f  molvcntm much 8m dioxane, metb.rrol, and methyl ethyl ketone were xmt 

chloride, since tht would be goips h the .wrong dirclcti~a,~ to e- more 

The evidence r e c d v e d  8t  the hur- drmoPrtr8te8 tbat the Abic procemm 

the ,035 patent. 

E.ch of the organic 8olvrrrt-nter alrruru of the O035 p t m t  f o m  a 

r h g l t  l i q u i d  *me, i . e . ,  it im 8 molut$osl of #tu 4a the 8C.+OP+ or lower 

"biphmic 80lvlmt my8tmr1.~ In other w o r b ,  Abfc'm 8olvurt i 8  of  tuo di8tiPct 

l i q u i d  phmer, one of methylene chloride uad another of -tu. R CA 27.  

There i m  no rolid phmc prement in the Abic procoma. R CA 28. 

Lfquid-liquid phme t r u u f e r  cat81yted Wtemm much u that rued by Abfc 

8nd the rimple molid-liquid procemmer much u thome of the '035 pateat are not 

generally thought of by thora m k i l h d  in the 8rt 88 be- c h d c r l l y  

T 8 r u k  itmclf tried vara.0~8 baaem and rOlwnt8 other +bm thome dimclomed 
i n  the '035 prtent. T u u k  tried modium c8rboa8te in8te.d of p o t 8 r m i ~  
carbonate, but it did not work ar well. FF CA 22. T u u k  tried mtructurally 
urd functionally miarilar rolvurtm, much 8r dioxme, methyl ethyl ketone, 
methanol, and m0, and they d i d  not work 8s well. Fp CA 23. In f8ct,  T u m b e  
terted and abandoned the bame/molvurt conrbinrtioa of potumiunr 
c8rbonate/methyl ethyl ketone (the combination currently auployed by Fermion) ' 

becaume T u u k  could aot get that combirrrrtforr t o  work. 
In ~ccordu~ca w i t h  temtimony of Abic'r ucpart, Dr. Taylor that,  mtarting 

from the f ive  bame-molvent cotlrbimtiorm of the '035 patent, oae would not get 
to Abic'8 procers, T u u k  never tried bmrium hydroxide 80 a hme, methylene 
chloride am 8 molvant, or the combination of barium h w d e  arid awthyleae 
chloride. FF CA 2 5 .  

R CA 24. 
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equivalent. PP 2 9 .  

Ia the Abic l iquid-l iquid biphmic solveat procur, the Tzo aad'the DMC 

are in the organic phase (the mathyleas chloride layer), while the barium 

hydroxide remmba dimsolvrd in the 8queOW *e. 

catalyst ,  i s  soluble in both phasem. The aziridinium ion, which, u a cation, 

i s  inroluble in methylme chloride, raauiam in the aqueow laymr. 

The'hydroXide ion the -tar layer crnnot efficiantly deprotonate the TZP ia 

the methylene chloride layer, becaum they are in meparate 18yers8 organic aad 

aqueow. 

hydroxide i a t o  the sawthylure chloride 1 8 y U 8  where it deprotaautes the TZP. 

The TZP adon CILI than ruct with DMC to W-alkylate the TzP W - a r y l  &de. 

TgeA, tha phme w a f e r  

Irp CA 40.  

Thc TEBA p h s e  t rumfer  catalyst carriu the -de ion u TEBA 

PP 

CA 41. 

Abic carr ied  out a series of ucperill~llts, which nmra orighal ly  muggested 

by C o m p l a m t s '  m. U O t t 8 ,  to  8har th6 biffmC88 kt- the A b i C  

process with and without the we of TmA. 

indrcate that the phse-transfer catalyzed reaction wu at learnt t w i c e  as fast 

88 t h e  uncatalyzad reaction. ?F CA 31-39, Catalysis selectively increases 

t h e  rate of hydroxide ion tr-fer, while heating would i a d i m c r a a ~ ~ i ~ t e l y  apead 

up everything that  ir going on, and mcreare the poteatial for mide reacti-. 

The remults of the ucparimarrts 

FF CA 61. 

The methylene chlorrde p h s e  has 8n additi-1 function i a  the  Abic 

process beyond the function of acetone an the '035 process. FF CA 42. The 

water-rmnrmcible solvent methylene chloride keeps the TZP and DMC meparated 

from drssolved aqueow barium hydroxrde. FF CA 42, 43. Turrbe'm own 

publimhed research K u g i t a  I drscloses that  TZP caa hydro1yr;e in the presence 

of rqueoua sodium hydroxide, empecirlly at higher trmparatures. Furthermore, 
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with biph88k toluene-aqueou~l hydroxide proce8aao Abic iuelf hrr obrrarvad 

hydrolyrim of TZP at h i g h  talIper8ture8. PP CA 44, 45. In the accused Abic 

proca88, hydro1y.i. ir Dot a problem in the  '035 procemm. FF CA 47.  

In Abic'm procemm, dimer tomnation Am iahibitod by we of a phme 

truaafex c8taly.t. FF CA 62, 63. Ume Of a p h . 8  tr8a8fer c&t&ly.t in Abic'm 

Camplairuntm do Dot agree tht Abic'a procemm proceed. through p b a e  

truufer catalpim. Rather. cu~plaraurtm ammert that the -1 uaouat of 

water premeat in the bme-molvent canbrrutronr o f  the ,035 pateat i s  pramant 

aqueous phame of Abic'm brphmrc molvent procemm. ?F CA 91. 

The ao-called amtarface molvent phme' 88 pomtulated by c ~ l r i n m t m  t o  be 

8 yery t h i n  layer, approxreutcly 1C: angrtracru (AI thick, of iacieterorixaate 

100 A murface molvent phoor  lard one on top of the other t o  rmrke up the 

Profemmor tfrighton of W.1.t.. an expert w i t a e m m  for Abic oa murface 

chemimtry, t a m t i f i e d  t h r  t h e  tern mmutfaCe 80lWnt phme" y.i Dot nutomuily  

rued i n  murface chemimtry, urd had no recognized m n g .  FF CA 96. Wmd, 
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801-t 8pt.m. ?F a 98. Tha p8td8t.d 8lUf.C. 80lV8Ut ph8e film, Of 

imdeterminrnt c-mition, 

line, i m  aot the U c a l  equivalent of the .quem pbue of the Abic 

methylene chloride-w8ter biphaoic molvant my8t.m. 

urd only 1/50,00Oth of the thickPamm of pencil 

FF'CA 99. 

Dr. LiOtf8 parf0-d ucparimentm 8tt-t- to PrOM the P-mUlCe O f  8 

8utf8Ce 8Ol-t ph.8 W h U l  W8t.t V.8 added to 8 e l l r e  Of p o m 8 i m  CUboMtC 

and ethyl acetate. rp CA 100. Dr. Liott8'm uqnrilasntm emtablimhed that the 

wt8881WD CUbozute md W8tw did ISOt f 0 m  8 'Durf8C. DOltnnt phue", but 

fo-d the well-]cnown molid CoQpOMd pot8.8iUUl cUbOll8tC D e 8 @ h w 8 t e  

&CO,-i.SfItO). PF CA 101. Potaoorum carboaate ~emquihydr.tc im not a 

surface molvent phame. rF CA 102. 

Abic repeated Dr. Liotta'm experimentm, urd teated the products by 

differenti81 mcraning calorrmetry (3St). ?F CA 103. Dr. Wright= tertified 

that the DSC remults amtrbliahed that when pot8mmium carbonate w8m trerted 

with water in ethyl acetate 8s Dr. Lrotta had done, the producto were 

po~aamium carbonate meoqurhydrate. or potamsrum carbonate meoquihydr8te with 

mome remidrul pot8mmrum carbonate ?F CA 104. Dr. Ronrld Jeakino of the 

Intemtiorul Center for 2;:tractroa Data, mother expert witaemo for Abic, 

temtifzed 8s to uulyoeo he had perionmd on the maw material &out w h i c h  

Dr. Urighton temtified. Dr. Jenkrnm concluded that the producto were 

potrmmim carbonate 8cmqurhydratc. or pot8ooium cubonate memquihydr8te w i t h  

80mc remidual potammim carbonate. FF CA 105. The Abic procemo does aot work 
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uader the doctriae of equivaleatr. 

Ute-tively, if the Cornairsion fiadr infringamat of the '035 patent, 

the rurctioru in paragraph 1 of Order No. 52 rhould 8pply, uad would require 

that all of the rcieatific expert tertiamnial evidence 8dduc8d by ca~plainmtr 

to show equivalence of the Abic procerr r a d  be mtridema, kcawe am8 of it 

has any rupport in the '035 patent. Thua, caaplaiaurtr' &d h v e  failed to 

prove infringement urd for thir alternative rearon the Abic procerr do80 not 

infringe claim 1 of the '038 patent. 

0. Tho I o d o a  ?rocooo Doom Mot Iafringo C l r k  1 of +b '035 P a t r o t  

In February 1983, Dr. Landholm (a Fermion development muuger) amaigned 

the project of developing a procers for mmufacturiag dilti8z.m to Mr. #yt&aea 

(who warn then a product development Chemist). PP CF 1. In early September 

") 

8ccepted Dr. JenkirU' opinionr becrwe Dr. Atwoodr' expertire ir in a 
different field. Neverthelerr, rerolution of thir biapute in Dr. Atwood'. 
favor would not change the adnrinirtrative law judge'. conclumion. 

Dr. Atwood dirputed Dr. Jerrkiam' opiaioru. T2ae rdmiaiatretive law judge 
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carbonate/MElt proceas t o  determirrt why it h d  fail& in the p i l o t  plant. 

CF 14-16. 

?F 

I n  l a t e  1985, Mr. Elytbnea thought he h d  moltnd the problem with the Mglt 

urd pot8amium c8rboMte sy.t8m, and conducted 8 m e e d  pilot plurt t e a t . .  

However, the mecoad WBJI and potammiurn c8rboMtr p i l o t  plant teat  w a m  ala0 8 

failure. FF CF 21-22. 

Femuon conducted further expermmentm wi th  the HElC and pot88maum 

c8rbonatc procema, urd conducted a t h u d  p i l o t  plant teat  i n  Jm\ury'1986 

which warn a aucceam. PT CF 23. 

Fermion conducted over C N-8lkylation experirncatm betweea October 3983 

and early 1986 in developing i t 8  procema. PF CF 36. 

T0d.y in the 8ccued Fermion procema, the W-alkyl8tion mtep mer TZP, 

DMC-HCl,  %$O,, buturonc 8nd water. FF CF 24.  

Conrphinurta coatead that F e d o n  m8d the ,035 pateat (or i t a  foreiga 

counterp8rt) an the development of i t a  8ccued procema. m, -, 
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~osnplafnmtm~ Pomt-Trial Brief at 37-38. 

Permion iafringem claim 1 of the '035 patant uadu the doctrine of 

equivalentm. at 44-51. 

Coaplai.naata take the pomitian that 

Parmion &xtiw h.ving the '035 p8teat (or i t m  foreign countarput) before 

October 11, 1983. 

'035 p8t-t' it hrd to develop S t 8  prOc?.8# hd-tly. ?urtherQore, 

F r a i o n  talcem the porition tht .YIP aftu obtaiaing the 

FaIlnioa deaier tht it infringer the '035 pateat. m, &&, Permion'm 

Propomad p-8 Of P 8 C t  at 7-13 . -  

The principal difference between the ? e o n  R - a l k y l a t i o n  procemm and the 

proce8m dimclomed by the '035 w t a t  i 8  W-on'm we O f  U +h m 0 l - t  

rather than acetone. 

Tha '035 -tat -8 not -tion t b  -8 of Ury m 0 l - t  tha No 

alkylation ructioa other than acetoae aad l o u u  alkyl acetatem (moarstimrm 

w i t h  added water) for we in the W-alkylation procum. Irr fact, With rempect 

t o  the choice of acetone it im noted that although the '035 pateat dimclored 8 

.mubclamm of alouar alkyl acetatem,a it did aot dimclome a c1-m or mubclur of 

lower alkyl ketone.. ?or theme and other reamOrU one of ordiauy m k i l l  in  thc 

8rt re8ding the '035 patent in coajunctioa w i t h  the f i l e  h i 8 t O X y  would 

conclude that the only molventm taught by the '035 patent am muitable for the 

chimed N-alkylation reactaon are acetone arid lower alkyl 8cetatem. Spp, 

8t 16,  23-24.  

The burden in  thAm invemtigatron wam on T u u b a  to .haw tht the 

m u b ~ t i t u t i o n  of MgK for acetone was an iruubmtantial i.a., one that 

w.m within  the narrow range of equivalent. that  wu left for the '033 patent 

after the repremeatationr, that  Tambe made to  the PTO. 

There is evidence that e3Elt and acetone, although diffumat chemicalm, are 
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cloee t o  one another 8t l e u t  for 8- pupore8. 

Member of 8 aeriu of wboae mt~cture d i f f u a  regularly 
by iomc radical,  e.g. ,  IC&, fran t h a t  of i t m  8dj.C-t neighborr in  
the merioa. 

womally, i f  one of 0- skill in the ut wanted t o  mme how fu one 

could extend the W-alkylatian of the '035 patent, one would t ry  anether kat- 

token, one of orcKa8ry 8 k i l l  in the u t  fuailiu with 8 m e  of ketone8 would 

re84 the '035 pateat, .pd rould notice the 8pecificity aad ucclu8ivity of the 

claim t o  the we of acetone. Tharefore, one would conclude that other ketonem 

were not included beeawe they did not work. FF CP 9. Indeed, Hr. Eytanen 

re8d t h e  '035 patent t o  exclude WEK. FF CF 7 .  

Furthermore, 88 men from t h e  extuuiw teat- cumducted by Fermion, 

T a r m k ,  urd compl8inurt'. expert, the u8e of WEK 88 8 8olvaat could not be 

armply aubrtituted for acetone i n  the  f035 procem.. In 1981, T u u k  8ttampted 

to m e  MEK 80 t h e  8olwnt i n  the  N-81kyhtion of TZP. In 1981, T u m b e ' 8  

expcrimcntr with MEK either remulted m no product or impure product." 

3 9 .  

PP CF 

Fermion duplicated exampler found in the '035 pateat,  aad compared the 

result. obtaaned w i t h  the '035 patent 8olvsnt to  thome obtained w h e n  13gK wan 

'' 
,035 patent. 

Thi. f8ilure an Tuwbe'r p8rt auy expl8in wiry H%lC -8 not chimed in the 
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(in which came the ructim proceeded 8 l i t t l e  futu uith -1 

mubstitution of 13gI[ for the molvsnt of the -tat Ik.mp1.m p h d e d  

. ~ b m t m t i a ~ y  different,  and wrme remltm.a' 

the 

FF Q 48-55. 

S h d l U l Y ,  Profamaor 8.ldwia'. tWt8 drrrrrrnr-ate tht ehc 

8 U b 8 t i t U t h l  Of MBx: for  the '035 p8tUlt'. O O l V 8 l l t m  did POt -8dt h 8Il 

N - a l k y h t i ~ n  proceam which achieved yiald. m d / O r  productivity C o r P p u r b l e  t o  

that achieved ia the Examplam of the '035 patent. FF CF 57,  60. 

Permion presented evidence u t o  why it decided t o  ia-t ramourcoi ia 8 

potammiurn carborrute/m procmmm deepit. the tuchiagm, or lack of  taachiagr, 

in the ,035 pateat. While at uaiwer.ity, Mr. t r i e d  altemativu t o  

acetone in an alkylation w i t b  potamrium arbenate. 

he t r i e d  w a m  for acetone. tk l a ter  bad hatter O U C N ~ ~  with mother 

chemical. Although he t r a e d  t h m o  mubmtituti-, Hr. H ~ a P . n  klievem that 

QDa of the mubmtitutioxm 

mny remaarcherm ( including ham profommor) think tb.t cartria rlkylation 

reaction. are mpcific to  acetone W c7 10.  Mr:Ilyt6aea had experience with 

ME% a t  Fermion before mtartrng ha8 drltaatem dewlopwrnt work. PP CF 11. 

During the courie oi axperamerza:aon r a t h  m, Fendon learned that the 

a' 

w i t h  ethyl acetate remulted an an Y-alkyhtion reaction which proceeded t o  
completion am damcribad rn the p . tent  :.e . urthin m i x  hourm. Ia contramt, 
w i t h  K€K and ground potamrim carbonate. efter mix hour. roughly.60t of the 
8tarting T2P reauined. ?T CF 5C 

for acetone and powdery potarram carbonate, emmeatially complete TZP 
convermion within nine hour.. Hou@ver, when HEK W.B mubmtitutad for  the 
acetone, the reaction drd not promed at a l l ,  emmaatially al l  TZP ranairr.6 
unreacted. FF CF 51. 

I n  patent w m p l e  3 .  the ume of 9to\md potammiurn arbonate ia combirmtian 

I n  patent Exrrmple 4 ,  ?errarm rem able to duplic8te the r e m u l t m  reported 

Patent Eaumple 5 did mot proceed 88 written. 
I n  patent Example 6 ,  the mubmtttution of 

PP CP 52.  
for  the methyl 8cctate of 

the ex8nple re8ulted i n  m W-alkylation w h i c h  proceeded t o  coarp1etio.n ia two 
hour8, while w i t h  methyl 8cet.t~ the re8ction took thirty hour.. PP CF 53. 
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amount of c prerent in the potarrium carbonate/Mgl[. procars war critical. 

began to experiramt w i t h  mvking the procerr 1.8. rrP.ftive to the rmo\ot of 

C pro8ent, and therefore .more FF CF 29. 

Mr. Xytbnen dircavarad tbat by xeducing the ratio'of C 

C it war porrible to roducc the ruuitivity of the 

MBK md potarrium carbonate to the anmuat of C prameat. FF CP 30. 

Fenaioa dircovarad that it@ prerent procerr ir extremely reliable, almy. 

proceeding to canpletioa, i.e., a11 the TZP ir coruumed. Ip C? 32. 

The '035 patent containr no teaching t h t  the .motnrt of C in the 

procerr ir criticrl. IT CF 33. Indeed, the '035 pateat provided PO guidrace 

to Fermion .nd Hr. Hytbnen in rolvrng the problanm eacouatered with the MEX 

and potarrium carboaate procemr. W CP 34.  

The question prerented rn thrr rnvertrg8troa ir not whether rerpondente 

have mh8ppropr18ted 8 method to make drltrazem 

Rather, the question 11 whether reepondentm have rnirapprapri8ted 8n invention 

for-an amproved method of mkrng drltratam effsciently, rafely urd in high 

yaeld, 8nd the quertaon o? rnfrsrrg.crunt under the doctrine of equiv8lentr 

mhould be reviewed in thrr context In vmw of Tambe's beciaion to w e  

rertrrctave language in the clarmr of the '035 p.tent, rpecifying only acetone 

urd no other keytone rolvent. and grven the admim8ions nude to the PTO -ut 

the rpecifrcrty of the clarncd invmtron, urd the further admi8rioar, T r n r k  

wde to the E00 urd other forergn patent officer, it h a m  Pot be- rhoun that 

Fermion'r ure of M€K rm equivalent to the acetone covered by cl8im 1 of the 

m y  yield whtrocver. 
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,035 patent. Therefore, it ha8 aot beea demoantrated that the accused Permian 

procemm iafriagem claim 1 of  the '035 patat. 

Alternatively, i f  the Cawnimmion fiads that the Fermion procemm fnfriager 

the ,035 patent, the maactioxu in aIIppband paragraph 1 of Order 52 W u l d  

rp~ly ,~ 'O aad the mcientific mrt temtiaaony addawed by -1airrratm t o  ahow 

tb8t MSK i 8  8n equiv8lant of acetone 8-d be mtrickur becaw8 it im mt 

bmed an material in the ,035 patent. 

prove tht the Fermion procemr iafriagem the ,035 patant. Thua, for thim 

alternative reaman, Fermion could aot be found t o  infringe th. '035 paturt. 

Ca~plainmtm d d  thmu hvm failed to 

A. 0lp.rJ l a w  Appliaablo-to I)octiom 103 of tb ?rt.rrt Act 

A p8trat may not be obtained though the invuation i 8  aot ideatically 
di8clomed or  damcribad 88 met forth in mectioa 102 of thim title,  
if the difference8 between the mubject mnttu .aught t o  be patented 
and the prior art are much tht the mubject mt tu  am a whole would 
have been obviour at the time the invmtian w u  au& t o  a permon 
having ordinary B k i l l  fn the art t o  which the mubject nutter 
pertaim. 

3 5  U.S.C. S 103. T ~ L u ,  the claimr of 8 patent muat fall i f  it i m  determined 

t h a t  the difference8 between them aad the pertineat prior 8rt would have k e a  

obvious t o  a permon reamorubly mkilled i n  that att .  m v .  JQ@ Decrc CoL, 

383 U . S .  1 ,  37 (1966) .  Houever, the Patent A c t  provide. tbt a patmt i m  

premumad t o  be valid. 35 U.S.C. S 282. Coruequently, the prtamumptioa of  

validity cm only be overcome by clear and convincing evidence. Incfite Ears 

'' It doe8 not appear that  P e d a  joined in the .mctiopI wtiea. However, 
O U I I  88 the party reprementing the public i n t u e r t  mtqpportmd the wtioa. If 
the sanction6 are appropriate, it i m  not in the public intertamt t o  bar import. 
which would reward canplairrurtm' maactionable conduct. Thum, Fermion mhould 
have the benefit of the sanction8 even if  it did aot join in the motion. 



v .  f n W e a l L t d . ,  781 F.2d 861, 872 (Ped. Cir. 1985). 

Although the ultiaute question of patrnt vrlidity i 8  one of law, 8 

determination on the qwrtion of validity War mectiopr 103 requirem rewral 

factual detenuiu8tiaPr. m v .  J m  baare Cob, 383 0.6. 8t 17. The 

Suprema Court h u  held that: 
- 

Under E 103, the #cope and conteat of the prior ut u e  to  be 
determined; differencem between the prior u t  8ad the chima at 
immue are to be ucertained; aad the 18-1 of ordinuy mkill in the 
pertinent 8rt remolved. Agairut thir backgrmtpd, the obviourners 
or aoaobvi~~.neam of the .mubject Puttu im dot-d. such 
mecondary cwiderationa am comnarcial muccamm, long felt but 
\rruolved need., f8ilure of O t h U 8 ,  etc., aright be utilized to give 
light to the cirnnartracer murrouadiag the origin of the mubject 
matter rought to be patrnted. Am inbici8 of obviousnear or 
nonobvioumnemr, theme iaquirem my ~ v e  relevancy. 

re 
The Federr1 Circuit har held that [tlhe person of ordinrry 

hypothetical permon who i m  premwned to k abmre of 8l1 pertia8at 

, 807 F.2d 

#kill i m  8 

prior ut. 9 

9SS, 962 

(Ped. Cis. 1986). re W a p P ,  599 F.2d 1031 (C.C.P.A. 1979). 

When prior u t  reference8 require melecttve corabiaation to render an 

invention obvious, the cornbination mumt not be &mad on the hindmight gleaned 

from the invention itmelf. frutead, 

mwit ruggemt the demirrbilrty, urd thus the obvio\une8m, of mvking the 

[mlomethiag in the prior art 8m a whole 

combination.” v . R- -Wiltv Corrz, , 837 F.2d 1044, 1050 (Fed. 

Cit.), ccrt w, 488 U.S.  825 (19801. Prior u t  referancam need not 

explicitly muggemt corabining their teachings. The lorowledge genetally 

available to one of o r d i ~ r y  m k i l l  in the art may lead one to combine the 

relevant teachiagm. re , 851 F.2d 1401, 1403-04 (Fed. Cir. 1988); 

-. v .  Delta Rceins L , 776 F.2d 281, 297 11.24 

(Ped. Cir. 19851, M, 475 P.S. 1017 (1986). The Federal Circuit h8m 
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held that r [ ~ ] b v i ~ n e r 8  doam not require abrolute prrdiCt8bility of 8UCCe.S.. 

re O ' W ,  853 P.2d 894, 903 (Ped. Cit. 1988). R8*, .all that i8 

requir8d i8 rm8-h --ti- Of rUCN.8." La at 904. Thc 

expectation of 8UCce81 may be duived from the combbation of prior ut 

rafermacrr. 

Whea prior 8rt relied oa by the p u t y  atu- the paturt w8r praviourly 

considered by the -tent eamniner, defersnce $8 dw the d.ci8ion to irrue the 

patant. -Roi.t --- @ 725 P.2d 1350, 

1359 (Fed. Cir.), M, 469 U.8. 621 (198410 m, wh.n .ZI 

attacker producer prior art or other evidaace aot con8i-d by the PTQ, them 

fr 00 to defat to the PTO 80 fU U ths .ff.Ct O f  fhs P8W 8d-m O9 

validity ir conceraed. 

pertinent than the u t  coamidend by the PTO mmy facilitate meet- the burden 

Of bV8li&ty. " , 837 P..2d at 1050. Ia aay W t ,  mta]ll 

evidence baring 09 the validity imrue, whether cansidered by the PTO or aot, 

is to be U r n  into account by the tribunal in which validity ir atkcked.. 

&deed, reliaace oa prior u t  t h t  i r  .more 

;Ip, at 1360. 

The '035 patent h a  ken subject to reexuninatian." The fact that it 

On M8y 3, 1993, rerpondent Abic filed with the PTQ a Requart for 3: 

Reexamination of the ,035 patent, accompanied by the Declaration of Dr. 
T8ylor. RX 1086. 

On June 25, 1993, 
atatin9 in part. 

On 88ptembar 1, 1993, T u u k  filed with the PTO aa Infomation Dirclomur8 
Statemcat identifying 145 refereacar, including xma-coafid.ntial yu.ioM of 
the Anmwets filed by 8ach respondeat in thir invertig8tion which di8cu888d the 
prior art axad 'its purported relevance to the '035 pateat. 
declaratioru from M888rs. Gambrel1 urd Adelsun. RX 1690. Qa Nwmmber 3 ,  

Statemcat identifying m additional 27 refcreacor. RX 1691. 

claimo of the ,035 patent were rej8cted u unpatentable under E 103. RX 1603. 
(coptind.. . I  

the pfo grurted Abic'r Requ8rt for R 8 e i a m h 8  tion 

Iae1Ud.d r l r o  ware 

1993, T- filed With thc PTO 8 Supp1-W InfOrrP.um Di8Cl-m 

On Nowrnbar 18, 1993, the PTQ iO8U8d Offim k t i o O r  b Whkh a 1  fhs 
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h e  runrived rerurmirutioa rhould be talc- into accouat when making a 

rubaequeat datemimation u to pateat v8lidity or invrlidity. The Federal 

Circuit h. held tht thc burdan of proPiag the paQ-p8t.nubility Of  C h i -  in 

a -teat i r  made heavier whur the *teat h r  mumrind a rairrue or 

rerulminrtion proceeding in light of the ..ma prior art later preaanted to a 

court. -tom Ac-, 807 F.2d 955. Nawrthelerr, the PTO'r decirion 0x1 

reuuuhation ir not binding on the Comtirrioa. 

relying on prior art not coruiderad by the ~ C U B ~ U ,  it m y  be 8hown that the 

ltrrmiaer adopted UI erroaeoum poritioa during ra8xamimtion. Clrt.in 

For  le, in addition to 

w, 218 U.S.P.Q. 752 (U.S. Iat'l Trade Comm'a 2982) (the 

uuminar adopted UI erroneow porition oa the rcope of the prior art) .'' 

'' ( . . .continued) 
81. '257 t8ken in view of the Britirh Patent, Pachter et d., Joba8tone et 

The November 18,  1993 Office Action rejected a11 claimr " m r  Xugit8 et 

&I., and Nag8r8JUI et ax." 
On December 9 ,  1993, T u u k  conducted UI irrtuvier with llrrrmn ' er Robert 

On January 18,  1994, T u u k  filed a Re8poame to thk Office Action 
T. Bond. a 6 x 1 .  

attaching the Declarationr of -8. Jack E.  Baldwin urd Aadraw S .  Keade, m d  
relected page8 from the deparition truucripts of certain witneeaer. CX 638. 

On Feb-ry 4 ,  1994, Tuuk conducted a r e e d  interview with Bxrminer 
Bond, at whrch Drr. Baldwin and kapcho ware prereat. CJt 638. 

On Feb-ry 2 8 ,  1994, urd while the farrt requert war rtill pending, 
rempondent Plantex urd thrrd party Anarrcm Cyuumid Co. filed a r e c d  
Requert for Reuumirution of the ' 0 3 5  patent, 8ccoQpmied by a Second 
Declaratron of Dr. Taylor, 8. well am additiorul pager from the deposition 
transcript. of certain watnerres. 

Requert for Reexmirution of the '035 ptent. & 

4.438.03s.  1p, 

'' 
the prerumption of ptent validity. Like the reucaubatioa proceediag, the 
reirsue proceeding does not 81lOW for crorr-eamdaation or may of the other 
procedural rafegaurda required by the trial-type heuiag provided for ia the 
ITC Ruleo. 

On 13.y 2 ,  1994, the PTO granted Plantax'e m d  Amaricaa Cyuwnid'r recoad 

On July 26,  1994, the PTO irrued Rearumirution Certifiate No. 81 

The Federal Circuit has corurdered the effect of a reirrue proceeding oa 

The Federal Circuit har held that the axuahatioa procedure which 
(coatinuad...) 
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,The Federal Circuit hu met forth the follouiag guieral t u t  to determine 

whether the subject m8tter of a reference 8hould be caruidend prior u t  to 

a claimed inveation: 

Pirmt, we decide if the reference $8 w i t h i n  the field of the 
inventor'r eadmvor. If it a8 not, we proceed to detainrine whether 
the reference i s  reasarrrrbly pertheat to the particular problem w i t h  
which the inventor wao involved. 

;lp re -, 796 P.2d 436, 442 (P8d. C i r .  1986) (quoting re WaaQ;599 

1005, 1009 (Ped. C i r .  1983) ("In determining the relevaat prior art of the 

claimr in muit oae look. to the nature of the problem canfroatiag the 

The '035 -teat involve. the 8lkylation of 8 beazothiat8piaoae (TZPI 

through the ume of partrcular bame/8olvent combhtion8. A bratothiazapiaone 

TZP canpound. An N-ay: aarde am a further subtype in the general clu8 IcPown 

as amides. 

The 8tated endeavor e? the rnventor ua8 to &lWl8te TZP under mild, am- 

'' ( . . . continued) 
r88Ult8 in a rea88ue applrcatron -0hou1d be given appropriate coruideration 
and due weight,, and further tht the crununer's deci8iea on an origbal or 
rei88ue application i r  evrdence tna: numt be COMid8t.d in determiaiag whether 

convincing evidence. Wouever, the Federal Circuit hu a180 held that an 
cuuminer'm decision ia never brndrng on a court, e v m  a decisioa to allow a 

PPO by three examiners. -ct P-. v .  F U  , 774 F.26 1132, 
1139 (Fed. Cir. 1985) .  

8 P.-y 888errh9 bv81rdrty h# r t  It8 8 C 8 t U t O v  burb.n by C1.U urd 

mis8Ue 8ppliCatlon tht.W.8 f 0  8 OWl-ml htr- reVhW 8f th 
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ydmgerow .. conditiaar, in high yield, above 87t.33 

f8cing the invaator vu to find the right hre/rolveat canbb8tim.m to provide 

1 aad 2. The problem 

mild, ~-dangerou8 wnditiaaam, high yield aad 08.y 8olvent recovery. 

The r88ctive put of the TZP molecule ir known 88 aa N-rryl amide. 

Chamimtm would caQnroply look to the ructive portiop of the molecule in 

rearching the literature for infornution concetrrirrg the prior art. PP D 20. 

They'will a l r o  rearch for prior 8rt in clorely 8n8log0~m moleculer. If b 

prior art procers ir di8covered that mry prove Wrful the liter8t~re would be 

rearched for 811 we# of that proce88. 

The wide reap. .and coateat of the prior art to the '035 pateat ir 

illurtrated by the 170 referurcrr 8ctU&lly cited by the p8t.nt.c aad Abic 

during the reaxamhation. PF 0 10. Although other prior ut referencer are 

dimcumred in thi8 Initial Detem%mtion, the following are the princi.p.1 prior 

art referencer relied on by rempondentr urd OUII during the b r i n g  in thir 

invertigation that were also k f o r o  the examiner during remxuaimtion: 

1. U.S.  Letter8 Patent 3 . 5 C . 2 5 7  to Kugiu et. al .  , w h i c h  
the examiner chrbcterrted 81 rhowing 'the convantiarul 
procers for production of burtothi8tepinoner ruch 8. 

diltiazem by &lky18t%0n. . . : FF D 27. The '257 ptent 

'035 p8tent. TZP. with the blkyl halide DMC-HC1 wing 88  b 
bare ur alkali metal. alkali metal hydride, or alkali 
metal amide. anO &a S;:Zbble 8OlVMt, for eaumple, 
dioxure, toluene. ryleru or -0, to yield the identitbl 
rlkyl&ted prodat: b8 tNt of the '035 *tent. FF D 27, 
2 9 ,  30. 

tebches the N-blkyhttOtl Of  the rdcnticrl 8ub8tr8te O f  the 

2. Pachter urd Kloettel, DIYthylbtron of Same Amider i n  

'' 
utilized a procemo in J b p n  urd h d  8old the products of t h t  procams in the 
United Statem which prov&ded for alkyhti~n of TZP under mild, non-dangerour 
conditione in high yield. Th%r w a r  the KOWDMSO procers. The '035 proca88 
was 8uperior to KOH/DPSSO in that it facilit8ted e8.y recovery of the rolvent 
80 t h t  it could be rewed. thur reducing the co8t of producing dilt182atn. See 
di8cu88ion, -, at 114. 

For w y  p8r8 prror to the bppl&Cbt%On for the '035 p t m t  T l r u k  h d  



3.  

4 .  

5.  

6. 

The 

1. 

2 .  

Acetone,m 74 J. Am. Chem. Soc. 1321-22 (1952) (.Pachter 
reference.), which dimc1o.e. the W-alleylatian of meveral 
W - u y l  .midem umiag the bue/80lvlmt combiaatiop 
XOS/acetoae, with good y i 8 l d .  PP 0 49. 

Jobastone e t  al., 'A Rapid Method of LS-alkylation of 
Amid8.,. 1 6  J. chrm. SOC. 2223-24 (1969) ("30hprtOzae"), 
which reported the we of Pachter eoaditiw, in thi. came 
+hc b8.8/.Ol-t CorPb-ti- pot888im hydroxi&/aC8t-e, 
to  alkylate a aubmtrate ehrt i m  pot aa # - u y l  d d e .  Pp 0 
93. 

following rmfmrmcem were not of record k f o n  the examiner: 

U.S .  L e t t e n  Patent 4 , 3 7 7 , S 2 2 ,  which ia8ued to Quirico 
Brurca in  1913, i r  prior art  b r e d  on it. f i l i n g  date 
before the Japanerne counterpart to  the ,035 patent.'S 
'522 p8tant dircloaer 8n alkylation reaction of a 
reven-member rang N-aryl 8mrde Uraag DEC, DMC or mrthyl 
iodide, w i t h  potamrim carbonate and acetone u the 
bre/.olv8nt combrrutron. ?F D 130. 

The 

U.S .  Letter. Patent 3,910,807.  which 188ued to  Walter .yea 

Bebanburg i n  197). di8ClOm.B 81kyhtiopl Of 8 8~8a--r 
N-aryl amide rang u8ing DHC a. the alkylating agent, and 
potaooium carbonate/acctonc 81 the bame/molvant 

'' Uctanu, including TZP, are cycl ic  amidem. rP D. 01, 82. 

'' 
on 8 foreign application priority f i l i n g  date of December 7 ,  1981, in J a m .  
0: 1. 

The applic8tion for the ,035 patent wu f i l8d 051 December 1, 1982, h 8 8 d  
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caabbmtion. Ip D 133. 

Additioaal prior u t  t o  the ,035 patent i 8  fouad in the procrrr wed by 

~umbe prior t o  i t r  me of the '035 promar to  aunufacture diltiazem. The 

procerr in quemtion wed poturium hydroxide (XOE) u the b8me 8ad 

227. It ir uadimputed tht frun approxiPYtely 1976 through 1984 , i . e . ,  more 

than one y.u prior t o  the priority f i l ing  Of the 8gpliertion f o r  the ,035 

A c t ,  the diltiazem mold in the Dnited St8ter -bag eht period cosutituter 

prior art t o  the ,035 p8tent." 

" ~ o m p l a i ~ n t  coat- tht the KOH/OMSO procrrr ir  aot prior art for the 
rea80ns among otherr that thir procerr ir  8 two-rtep procerr, that  OMS0 ir  8 

super h a c ,  urd that the  adminirtrative law judge h s  recognized tht thi. 
procc.8 i o  not equivaleat t o  the '035 procear. 
8t 32-33. None of there points rs well takea. 

st8ge8 or rtcpa i n  t h e  procem, or concerning the order of adding the 
reagent.. There i n  aomc rndrc8tm11 r n  8011~ of  the experitneat. in the body of  
the  patent that t h e  reagent. are nrxed together rinnrlt.ncowly, but there ir  
no explicit te8ching in the patent of the ilaport8ace of the order of  mix ing  
reagent.. 

Caanplriarrnt'r Port-Trial Br ie f  

C l a i m  1 of  the ,035 pateat contarru no limitation a8 t o  the number of 

Nor i m  there any limitatron an the claim or tea- in the pateat 
.bout  8 W r b 8 e 8  W i t h  8 pk Of  Over 1 6 .  

Finally, the admiairtrative law judge i n  Order No. 41,  di8cum8ed the  

T h t  
deposition tertimmy of one of cocnplarau~tr' expert. in f i a d b g  no dirpute an 
to  the nuteri8-l fact8 i n  the  Sumrvry Determia&tiaa Motion at imrue. 
depo8itian tertirrony a l ro  contained tha urpart'r view concarping DMSO. 
However, the a&uairtrati,ve l 8 w  judge fouud anly that  there -8 PO dirpute am 
t o  mutcrr8l facts cwrcerniag the motion, aad 98- no subrt8atfve credaace t o  
the telrtamony. 
Detemination w i t h  a factual detenairutiaa on the meritm bared on all the 
evidence. 

The complainurtr c d w e  the nature of 8 ruling on Sumnary  
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Section 102 of the rtatute providar in p.rt u follows: 

... 
(b) the iaventioa vu pataat8d or ducribd in 8 print8d 

publication in thir or 8 foreign country or ia public we 
or c o t ~ f ~ y ,  utora than mne y u r  prior t o  the 
date of 8pplicatim for 8 p8t-t the W t 8 d  Stater . . . .  

35 U.S.C. 

effect  ma on-sale bar under 35 U.S.C. L 102(b), it r l r o  c o m t i t u t u  prior ut 

35 U.S.C. L 103. w, 707 ?.2d 1366, 1374 (zrcrd. Cfr. 1983).  * A  

p&c+ phC8d male m y  m t e  8 lOl(b) - - a 8  bu +O 

pateatability either alone, i f  the product i8 aa Uaticipatiorr of th later 

Cl8i-d invanfion, O r  b Coaj\mcfim with m8Ctim 103, i f  fh4 Cld-d 

invention would h v e  kin obviwr in combhati= with OW prior ut. 

, 956 P.2d 1066, 1071 

(Fed. Car. 1 9 9 2 ) .  

COQplaimatr contad that Tu~8be'r rr;6it/atSO procoma canaot be prior ut 

to the ,035 W t a t  kcatme T W  pr8cticed -8 pZ0-8 d y  

However, the fact that the procerr i n  quartion war carried out in Japan $8 

irrelevurt inammuch 88 the product. wde by th8t proc8.r wen rold in thir 

country. 

The Fader81 Circuit h r  held tht:  

[Slrle. or offer. by one permon of 8 claimed iavubtion w i l l  b u  

i r  made war a p a r  before the l a t t e r * r  filiag a t e .  
another F r r y  from obt8hiXlg 8 WteXtt i f  tba 8.18 Or 0ff.r t o  # d l  

An exception t o  thir general W e  drtm where a pataat8d method 
i r  kept mecret and r.muinr recret 8 f t u  a #ale of the w t e n t 8 d  
product of the method. Such 8 u l e  prior t o  the critical &+e i r  
8 bar i f  eng8ged in by the pateatoe or patent applicant, but not i f  
eng8ged i n  by another. 
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re Cavenqy, 761 P.2d 671, 675 (Ped. Cir. 1985) ( C i t a t i o P r r  .ad footnote 

oolitted) . In thir care, the patentee ir r l r o  the that made the raler 

more thn one yur prior to the f i l i n g  of the pateat applicatioa, urd the 

principle of on-male bar applier u ag.inrt T b .  

the United Stater or abroad, u long am the m8le or offer to me11 was nude in 

the United States (a0 in thin case), or even t o  8 colaprny with i t a  place of 

buminems in the United Stater. 

bvency war a product pateat, the laagu8ge -1Oy.d by the 

;IpL 636-77. Although the patmt 8t irrue in 

Circuit 

Complainaritr contend that in order for the o s - u l e  bar t o  apply to  a 

promme pataat the procur aumt itmelf be carried aut in the f1Pit.d Stater. 

They rely principally oa -re v .  R i m  , 699 F.2d 1156 (md. Cir. 19831, 

i n  which the Federal Circuit conrtrued the mubg of 35 U.S.C. lOZ(g), which 

provide8 i n  part 81 follorn: 

(A permon ah11 be entitled to a p8tent unlem --I 

(g) before the applicurt’o inveatioa thereof a invypf;lspn 
1 by another wfro h d  not abandoned, 
rupprerrad, or corrcealed % t .  

35 U.S.C. I 102(g). 

Shurrc involved an interference proceeding a t  the PrD. Tha reaior p u t y  

claimed priority of invention h r e d  on it0 r8le frr the M t e d  Statem of 

productr produced by the claimed procemr. The Paderal Circuit denied the 

J7 Thim i 8  not 88 C q l 8 i = t 8  Contend, WertiOa O f  f k 8 t  iwZ88riOIl. 
Rather, the statutory language clearly cover. male. which u e  made in thir 
country, aad the place where the procerr ir perfomaed i8 i m l e v m t  uader L 
102 tb) . 
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c h i m  to priority, holding t h t  %ec8U.e [Shurie] never performed tbat procams 

in the Dnited St8t8r, Shurie ir r8rtrict.d to h i m  filiag d8t8." 

1158. 

699 F.26 8t 

The priacipal difference bet- L 102(9) urd L 102(b) i 8  th8t L lOZ(b) 

b u m  pateat if the product of the procemm wu .old in fhi. country prior to 

the critical &te, wheream S lO?(g) b u m  8 p8t-t if .nother -de it in thir 

counkry prior to the applicant'r iavsntion. CaraplaiPrrrtm' reliaace on 

to .how that the on-aale b.r provimioa of m8ction 102(b) wut apply omly to 

procemmem perfornwd fn the 0nit.d St8t.m hu rm .upport b~ the mt8tute or fn 

the decisioa. While the p l 8 b  18aWge Of 102(g) 8ppli8. to bvrntiolu 

in +him country,a m8ction 102(b) doem not 8p8cify wh.rrcr the iavantion im 

to hm ka md8. Jnb..d, m8CtiOai 102 (g) appli88 8tXictly to the -8i-t 

of priority among would-be inventor.. The ?8deral Circuit's holdbag in 

t h t  'the import8tion into the mated Stater of 8 product praducd by 8 

particular p r o ~ m m  is not equrvalenr. for na- byap~ll , to the 

performrncc of the procemr rn the thrred Statem. 1- ao aupport to 

Cmhin8TLtB' _view. u, 699 ?.2d 8t llS9 (8UphB8iD 8bb.d) .38 

Not only im the mt8tutory langw9a of the two ptoviaio~ earnentially 

different, the on-sale ba r  provrmrm of mectron 102(b) ham meveral underlying . 

policies which differ trow thome of mectron lOZ(9). 

held th8t the on-m8le bar memm w n y  purpomea, including 

The Federal Circuit hu 

policy 898irut 

removing inventioru from the publrr dolarrn which the public jwtifiably c-m 

to believe are freely avarlabh due to connarcialiution. . . .' -, 761 

P.2d 8t 676. Ruthemore. mIO1ae polrcy underlying the b8r im to obt8in 

" -, 958 P.2d at 1071 n.3 ( "A aectioa 102 (b) /lo3 b u  
obvioualy concerxw 8 devrct which 18 not 8 reduction to pr8ctica of the 
cl8imcd invention. Ncverthelemm, much 8n m-m8le device i m  prior 8rt.I) 
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widampread dimclooure of mew iaveatiozu to the public Pia patents ae moan 80 

paribla:; rnother ir to praveat the fwsntor fraa colpIparci.lly exploiting the 

urclumivity of him invention rubatantially beyond the mtatutorily authorized 

17-yur period.. w. v. , 887 F.2d 1056, 1062 (Ped. Cir. 

1989). Comequeatly, the purpomer of the 102(b) =-@ale bar (u reflected in 
- 

it. language) u e  not aerved by restricting application of the bar oaly to 

maleo of producto produced by claimed proceomee curi6d out in the United 

Stateo, but rather by finding the uristeace of an on-male bar when a male or 

h v e  bean carried out abroad. 

sufficimat to effect an on male bar, J' the =/DMSO P~OCWB im prior art to 

the 0035 patent. 

k required under Cr.h'm v .  J- , the differmeem between the prior 

art urd the claim at iamue m m t  be detcrauncd. The focw u t  be 00 the 

differences between hypothetical caabirrrrtioru of prior art and the claimed 

In rebuttal to rcmpondcnt,' findrngr concerning T u u k ' m  KOH/oMsO 
procems, complainurtm indicate t h t  iqortatrona of diltiatcm made by that 
procems occurred in connectron r r t h  clmrcal trial. in the United State.. 
However, canplainmtr' propomsd fmdrngm of fact mtate that T . n r k  ueed ite 
ItoH/D13sO procemr for approxrnmtely a0 year., urd further ceatramt the 

the '035 patent procemr. CF'F 454, 456. Therefore, it im clear that in 
addition to ury clinical trial. that t o o k  plan in the United Stater uming 
diltiatem avdc by the T a m b e  I t o w / m O  prOCeBB, comnercial mahe of the product 
were a180 made. 

clinical trials a. .II excmption from the 102tb) 011 eale - 0  it h a  failed to 
point out the law, or adduce evidence to mupport math a conclwien. Further, 
thio imue warn not included in the complainurtm' Prrbraring Brief aud 
complainurtm are barred from including it now. 

J9 ' 

commercial ume of the lt0HID)IISO prM.88 Wrth the 8~pp0med CUmerCial mucceoe Of 

If complaiaurt ~eeko t o  rely on male or transfer. of diltiatatn for pDA 
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typer of projectr that procerr devmlapamt chamirtm would h v e  m e x i  in 

1981. FF b 12. The inVmtorr of the '035 p8tmt h e w  prior t o  1981 t h t  the 
- 

N-.Urylati= -ctiOa wrked .nd thrt CaQPauCblly  f-ibh IIyt-)LAA' &.tad. 

The oaly quertioa faced by the invrntorr war a t h e r  chuper, earier-to-kmdle 

barer or rolvantr giving high yield could be w e d .  Ip D 21. 

ThC chemirtry of orgrpic coapouada n v o l v u  uouad the chemirtry of 

funCti-1 FF b 17. FrmCti0p.l  grauP. mX8 iwrt.Zrt thn ring 

rtructure fn determiniPg W e a l  reactivity.  

reaction conditionm by focuriag oa the fuactionrl group on which oae wirhem t o  

carry out the ch.miccr1 truuformaution. 

functional group i r  8ttached play. a miator role, i f  ury, in the fuactionril 

Ip D 1 8 .  A cha8d.t can -re 

Tha ring frawmuork t o  which the 

group chea~irtry. Thtu, i n  organic c h d r t r y ,  myath8tic r u c t i o p .  depend upan 

and are foewed oa the propertier of the functi-1 group. FF 0 20. 

of the rubstrate N-alkylated i n  the '039 patent, i . e . ,  TZP. An N-aryl &de, 

h a  the following general rtmcture: 

I 
c 

FF 0 1 9 .  

The procera claimed m the '039 patent irrvolvcr8 the coaverrion of 8x1 

N-aryl .mid=, A, TZP or acrtyl-TZP, to an N-alkylated &de. FF D 22. 

I n  attenpting to improve an the ,257 -tat, the perron of ordiaary r k i l l  
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If(IOH)-On88, " 12 rpdim J. chm. 236-46 (1974) ('#8g-j=") ; .ad frtif aad 

s8tt8r, "A Note 021 the akyl8tim Of Amid-," 32 J. WUr chm 469-90 (1955) 

("&tifa). FF D 23. There refareacar, uad many other8, were prt of the 

reexamination of the ,03S patmt. 

Reexamination of the '03s patent war requerted by re.popdrmt Abic, urd 

.upported by a declaration of ita expert, Dr. Taylor. The examiner initially 

.greed w i t h  Dr. T8ylOr, and rejected all the claim8 of the ,035 -teat. tP D 

7,  6 .  The barer for the iaitirl rejection included: 

(8) The ,257 p8t-t mho-d 8 COnVrntiOMl -+hod O f  W- 
alkylation; 

~~~ ~~ 

" Dr. Hagnu0 fouad the Pachfer refereace in f ive minuter. M~gnua Tr. 3156. 
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(d) Johrutoae 'further illu8trat[adl the value of the 
Pachter at al. techaique: 

Fp 0 8 .  

Ia re8poa8e to the mxuniner*m rejactiapr of +h claim8 of the '035 patmt, 

(a) The Pachter technique VU mot wid.ly houa; 

(e) A number of potential m i &  ructioxm, including 
retro-Michael reaction, ring-cleavage, O-alkylation, and 
carbonyl O-alkylation aright occur, and might prevent high 
yield. of the .*035 patent. 

PF D 9 .  

In h i 8  fin81 consideration, the eJuIainer io8uad the rerrrminrtioa 

certificate mtating that the prior art then of record did aot 88tabli8h the 

obvioumnemm of the '035 patent. FF 0 11. The principal prior art of record 

during the reoumixaatfoa md other prior art aot of record before the axunAaer 
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Dur- the Reexamirmtion of the ,035 pateat, the urmiaar immued .o 

remmnhation the rurmiaer concluded that :  

It would be obviow for one of ordiarry m k i l l  in the art to tame the 
~ a c h t e r  et 81 technique in the Wit. et al. 1'2571 procemm. Since 
the desirability of Pachter'r technique hu bwa long emtablimhed, 
it would be obviow t o  we it i n  8 procerm 8uch u th8t  of wit8 et 
al. Oae would be motivated t o  do mo ia the d88fr8 that  muperior 
r e m u l t m  would be 8chieved. Tha ChncCU for muccemm rrould be 
excelluat. 

PF D 28. 

mubmtr8tc 8 m  the '035 patuat, i . e . ,  TZP, u r h g  the 8 U y l  Wide m . H C l  to  

yield the identical alkylated product. k a -8, the '257 we8 aa alkali 

metal, alkali At81 hydride. or alkali -tal amid., and u 8 muitable molvent, 

for a m p l e ,  diorua., toluene, xylene, or DMSO. FF D 30. 

Thw, the '257 patent (the only pateat c i t e d  in th. '035 pateat) te8chem 

N.X/DMSO) uming 8omawht dmgerow hmem that  cui re-t ia explomioru, 8ad 

rolvento that  8re inconvenient, urd which remult i n  reht ivhly  l o w  yield.. PP 

D 3 4 .  I n  meekins t o  improve upon t h e  '257 procerr, 8 procemm development 

chamimt would rapidly realize tht the  reactive portion of the TZP raolecule i m  

The P8chter reference u8a publiahed in 1952 u 8 nmult of work doxrc by - 
Dr. P8chter twarda hi. Ph.D. therio under the tutel8ge of Dr. Moetzel. FP D 

The N-8ryl 8mide mtacture,.which i m  part of TZP, i m  8l.o 8 put of uch 
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of the aub8trater..Ikylat.d by Dr. Pachter in 1952. R 0 36. 

40. 

0 

KOH 

acetone 
0 

a A  - RIX - KOH 

acetone 0 
I 
H b1 b1 

Pachter decidrd t o  uoe potammi\a hydroxide and acetaae baaad upon the 

teaching8 of the prior art tht alkyhtrm of an amide, i n  uhmt i n  kaom u 

the Gabriel 8ynth.818, 8uccwbed with pOt.08rUIn hydroxide, yet  failed 

'257 coaditiaru. Irp D s5 Aceording to Oachter, it warn iaportaat to b v e  as 

much of the h o e  am pommrble rn molutron rn order for th. ructioa to take 

place rapidly. Therefore. he chow psrao8rum hyckoxide am the bame becaue 

potanmiurn hmea are more oolublr rn acetone than 8obium barnem. ?? D 4s.  He 

chore acetone a8 the oolvent beeawe he h e r  he could get  h i m  coQpounb into 

the acetone molution qurte readrly urd kcawe i t  would prwide a good medium 

for the reactioa. ?F D 4 6 .  

The perma of ordrrurry . k i l l  i n  the art would do u u c t l y  w h a t  Dr. Pachter 
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did. 

hu been done that ir d o g o w ,  to rea whether it can be 8ppli.d to tha 

If one wants to carry out a reaction 011 a rub8tr8ter me look at what 

at h.nd. Cl0.U tha md tha cl0.u t h  -18 fm 

literature, the gruter cosrfidancc of ruccerr oae h.8. 

The Pachter reference itralf bu become put of the ut, to ba mad in 

8- of the caapoundr 

FF 0 57. - 

the rame mrnner by other o r g a c  chemirtr. 

alkylated by Pachter yare complex. The (N-msthylb.nrcurido)diphsnylrmiSa 

coupouada that Pachtar alkylated bad trro pomrible .it88 for rlkylrtion, the 

unide nitrogea md the &e nitrogen. Alkylatioa of the 8miae did not 

iaterfere w i t h  alkylation of the amide. ?? 0 50, 51. Bach of the N-dkylated 

adder h.8 ur aryl, or benzene ring, and a CUboIIyl. The buuum ring 8ad the 

carbonyl flank the nitrogen, which i~ to be alkylated. 

FF D 59. 

R 0 47. 

The procerr taught in the Pachter refermace vu aa improvmmnt over 

earlier procerrer kcaure it achieved the W-alkylatioa tuction by rwitchiag 

the known b8r.r aad rolventr (later drrclored in the ,257 ptmat) to pot888ium 

hydroxide/acetone (thore later dertrrkd %a the '035 patmat). Za hi. paper, 

D r .  Pachter showed that in relatively rhort reaction timer, md under very 

convenient conditioru, one could raprdly and i n  good yield produce the 

nec.errary compound. Dr. Pachter'r *per tm8ch.r that canpoundr are 

inactive under '257 condrtroru. but oarrly alkylated under Pachter conditionr. 

PF D 73. The Pachter reference drrclooed t h t  the usual method for alkylating 

N-aryl 8mider until hir publrcatrorr rncluded the we of burgerow metal., 

metallic rodium, or rodium hydride in inert rolventr (i.e., ,251 conditioar). 

FF D 74. Thw, in 1952, Pachter taught t h t  the rubrtitution of KOH/acetone 

for the bare/rolvent combmatioar later w e d  in the ,251 patent would avoid 

the burger8 urd inconvcnrencar of ruch barer urd rolvcnta and could actually 
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N-aryl mid88 8lkyht.d by Dr. P8cht.r &d potential rltrmtive ructioa 

.item, they did not interfere with the de8ir.d tuct iom of the &de. Fp D 

51. 

In cxpl8ining why the W-8lkyl8tion re8ctioa occur8 8t 011. aitrogan r8ther 

than another, Dr. P8chter mt8t.d that with reopect t o  one of the 8midr. 

dimcumed i n  him p8per, under neutral condition8 both of the 8mide*8 aitrogem 

8re extremely weak b88em. Wowever, under b88ic coaditiOn8, anly the ~ t r o g a n  

'I 

can alkylate an amide under hydroua conditionm. 
proceDr, water i m  f o m d  m the reprotorutioa 8t.p. ?F D 66.  The 8lkyl8tion 
of an 8ede under P8cht.r conditioru produce8 water 88 8 mide product. 
6 9 .  

The Pachtar reference t a c h e 8  one of ordirury .till in the u t  fht  one 
FF D 76. Ia P8chter08 

PP D 

'' 
Patcher refereace in doing the work w h i c h  l e d  t o  the '035 pateat. 

We do not know i f  the inventor8 of the 0035 pateat had krowldge of the 
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Pachter b~e8tig8ted the N-rlkylatiosl of N-aryl d d . 8  over 8 range of  

conditions, includiag tho8e in which the anide w u  8ctiv8t.d towud 

bec8me well-known and well-recogaired by tho.. of o r d i a u y  .kill in the art u 

8 gcner8lly applicable procedve for the N-8lkyl8ti0n of N-aryl &de.. 

59. 

PP D 

The uuminer in initially rejecting the p8teat during the reeawbatioa 

otrtcd t h t  *P8chter 8t 81. 8- the Widely u8.d 81kyhtim O f  8-1 8dde8." 

FF 0 8 .  In hi8 dacl8r8tion 8ukaitted to the PTO duriag the reuumiarrtion, 

c ~ l a m a n t 8 '  expert Dr. 8.ldwin 8rgurd that 8 paper by Y8mrrw8ki 8uggeated 

th8t the Pachter.method 18 not general. FF D 60. However, the Y81~w8ki 

experiment8 mentioned by Dr. Baldurn were not limited to N-8ryl 8dde8. FF D 

60. By contrast, re8pondent8 pre8ented over 8 dotea reference8 h thio . 

inve8tigation w h i c h  de8crik P8Chter-typc N-8lkyl8tiosu of W-8ryl 8ulide8. 

D 62.  

FF 

The prior 8rt 8t the tune of the rauumination, and 8t the tame the ,035 

patent im8ued, 8howed t h t  P8chter conditioru worked for the W-8lkyl8tion of 
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all  N-aryl rmider and ram other 8mides. 

houn of ia which Pachtar'r coatditiom did amt mrk for tb. alkylatian of aa 

R b 65. In 1981, xae rafarurcc v.s 

N - w l  amide. m y ,  00 mfu-m i s  which Rachte'8 c o n d i t i a  hvh 

been reported not t o  work for the alkylation of 8a N - a r y l  &de. 

Also, several refereaces, which are mmtioned belaw, demcrik the Rachter 

coaditioar in general termr, -, Worley (RPX 10941, Johastone (Rx 1137) ,  

Lmtif 8ad 88ttu (RX 16051, C l u k  (RPX 1093). SpT FF D 72. 

Fp D 66. 

rwctioru. R D 35. 

Ia 1975, Worley wed m/acetoae u the bue/.olvaat COrptriarSian in 

following ~-alkylatioa reactioa, sutiag tbat the procedure umad vu the 

mgener81 procedure of Pachter and ltlocttal for the alkyl8tion of f N - a r y l ]  

i n  bold type): 

S V O t l S S  i.um 

acetone  
I 
H 

FF 0 87. 

Worley describe8 the  succesmful N-alkylatios of an N-aryl &de l8ct.m 

uader P8chter condition8 using t h e  8lkyl8tiag ag-ts methyl iodide and ethyl 

bromo 8cetate, reporting a 73t yield. FF 0 8 0 .  

The Worley corapouad i m  8 very good model for TZP. Both coarpauadr are 
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N-aryl &@e.; bath compoundrr have heterocyclic ring 8ymtem8; both compoupdo 

8re UamtiC; md both Comparmdr have sulfur 

Worley*r anpound i. a siX-1IUmkr ring. 

thc m u m  po8ition.43 FF D 86. 

In tarau of mame of alkylation, 

a dimtinction bet- the 

riag in not sigaificaat for our purpores. 

ring of Worley 8ad the me--mamkr TZP 

On the size of the ring alone, evan 

complafnurt~* expert would not draw ury distinction between six-membar ringe 

and '8avan-msmbar rings. PF D 86. Furthennore, Worley doe8 not report ury 

re8ction (or side reaction) of the sulphur atom. FF D 90. 

The &de group in Worley has approxi~mtely the s m  acidity as the amide 

group in TZP. FF D 65. The cumpomd alkylated by Worley had a d f u r  atom 

which, like the sulfur of TZP, c.P tr8MUdt it8 effect8 m h  ths 

armtic ring down to the nitrogen. If the sulfur atout of TZP were to affect 

the N-alkylation reaction of Pachter, 8uch a deleteriouu effect would h8w 

been meen in Worley. However, Worley obtained 8 good yield whan Pachter 

condition8. PP D 63. Worley taught that Pachter coaditioPI can be applied to 

8 18Ct8Ill (a cyclic unide) a8 -11 a8 to Pachter'8 N-8-1 &der. PP D 62. 

Thum, Worley p-rovided amsur&nce that the 8ulfur atom in the TZP ring would not 

inhibit the N-81kyhtion reaction. Ip D 64. 

By adding Worley to the '257 patent and the Pachter reference, it would a 

have bean even more obviow that one could alkylate TZP under the general 

P8chter conditioru. FF D 92. The expectation of success would h w  increa8ed 

t o  9 S t  with the addition of Worley bacawt the Worley caapound io more oimilu 

to TZP in that it is a lactun md it a180 contairu a sulfur atom in the 8uae 

" Abic'm wepert, ~ r .  Taylor believer that worley, which uuea a m ~ t r a t e  
having a six-member heterocyclic ring, ir cloaar prior art to the *035 patent 
than Nagarajan, discu88ed below, which we8 a substrate with a 8even-nrambar 
heterocyclic ring (like TZPI but 18 an omzapinone. PF D 91. 
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-8itim 88 .TzP. 0 92. 

6. J0hP.W 

In 1969, a techaical article, Johtorra et al., ‘A Rapid Method of 

W-.lkyhtiOn Of &I&.,’ 16 J. Qem. SOC. 2223-14 (1969) (aJabaatonea), 

reported the ume of Pachter copdi+ionr to alkylate 8 oub8tr8te that A 8  aot aa 

#-aryl amide, c8lliag Pachtar *a 8 i a g u l u  eaumple of U8y alkylation of .p 

FF D 93. 

In Johzutone, a hae/aolvsnt combhation of pot88aium hydroxiddacetom 

-8 muccem8ful, where88 .odium carbosrrrte/acetoae did aot work. F? 0 94. The 

JOhPltone use of the Pachter refereace 8ad the we of Pachter colrditionm i 8  

one further indication tbat people workiag on amidea looked to ruct1on.m 

performwd on other amide., e- if they involved vuy differmt .ub.trater. 

PF D 95. 

Specifically, johnatone aheuo an appreciation of the potential generality 

of the Pachter technique. urd that the Pachter techaique -8 umed 88 8 genet81 

technique. PF 0 96. 

In 1978, Clark et a1. report& the following N-alkylation reaction, in 

which the P-aryl d d e  - W ~ B  alkylated with alkyl halide aad refluxing acetone 

8olution in the premence of powderod potaooru~ hydroxide 8ccording to the 

methad of Pachtcr urd flwtrel’ am folloum: 
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FP D 97. 

Clark di8Cl08e8 40 oaumplar of hydrous reaction8 001 40 campounb. wbg 

hydroxida/8cetona), md reports 88ti8f8ctory yield..  FP D 98. Clerk report8 

the ume of Pachter conditioxm w i t h  dirlkyluniaoethyl chloride in many of the 

rarctioru. FP D 100. 

f .  k t i f  

that i s  8pplic.ble for almost 8ll type8 of rlkyl W i d - .  FP D 101. Although 

recorda no limitation w i t h  rerp.ct to ury N - q l  &de. PP 0 102. 
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FF D 120. 

he M89U8j.n 

In the May 31, 1994 Notice of  Intent to 18- Rerrrmitiom Certificate, 

the eacudaer .fated: 

Perhapa the momt pertinent reference. are the Briti8h Pateat urd 
Na9araj.n et al. ~ 0 t h  of theme refareacar .haw the uaiaoalkylation 

Rugit. et al.  wing a procemm similu to Pachter et rl. Xouever, 
all of  the compo& w h i c h  are mho  Ueylated comtain .II activating 

et a l .  m h o m  that where no activating aitro group ia preaaat that 
the more har8h arsthodm, 8ilPil.r to those of lCugiU et al., w t  ba' 

prement, the Pachter et al. technique im not -le. This teach.8 
away from the proce.8 of Gain0 et al.  the patent baiag reexamined 
here. " 

O f  18Ct- which bar8 8- 8trUCtU81 rehfi-hip to tho8e O f  

nitro -0Up W h m  the Pachter-type prOC8.6 i 8  -1-d. N8g8r8jUl 

employed. T h i 8  irrdicat.8 t h t  Where, 8CtiV8tw dtro gtoup i 8  not 

FF D 103. 

This atatemeat of the pT0 uumiaer im iacorrect. It i s  a singular 

Dr. Rende. In hi8 exparimentm, Wagarajm 8 t u t . d  w i t h  '257 COpditiOpp. md 

than .witched to Pachter conditionm. ?F D 103. Naguajaa -t to Pachter 

conditioru becawe certain alkylatioru did not proc-d \tnd.r '257 conbitiOpp.. 

Nagarajur w e d  ,257 conditionr on the uruub8tituted, %.e., a0 

nitro-rub8titution, compound. kcawe them ware the CoPditiOM CoamOnly w a d  

at the time. However, am Pachter taught, under ,257 coaditionr, a nitro group 

i8 8 deactivating group. ?P D 104. Wagarajan found that while .he w88 unrbh 

to alkylate nitro-8ub8titUted coapound. -der '257 conditios., the P8cht.r 

conditioam worked well. PP D 108, 109, 115. 

" 

hearing in thi8 investigation, coariderable evidence w88 adduced about the 
while Briti8.h. patent 1 , 1 0 6 , i i g  wam not a principal reference umed at the 

N8g8t8j8Il reference. 
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Contrary to the axaminer'r a tat em eat, the Nagarajm paper does not teach 

w e d  ,251 conditione to alkylate, md (u taught by Pachter) thome campotmdr 

th8t contained rn activating nitro group did not proc-d. 

have used Pachter conditione to alkylate all the -. 
Naguajrn could 

Thus, the pT0 uurniner*r coaclurioa on rerrrmiartion that the Pachter 

reference doem not have general application ia view of the literature im 

plainly incorrect. 

Complairunt8' expert, Dr. Baldwin, 8tated in hi8 &cluatiox& mubmitted to 

the examiner during the reexamixmtioa that "the Nagu8jur reference 8ugge8t.d 

that ring cleavage w.8 a dirtiact pommibility uztder Pachtar b.me/molveat 

"hie too would h8ve taught a m y  from the procemr of the '035 pltent.. FF D 

of ring cleavage. FF D 110. 

ThC mtatemantm of both expert., Dr8. Baldwin rad Iturdo u e  incorrect.4s 

Nagarajm did not report ring cleavage with pok8aium cubonate md acetone. 

Nagarajur reported ring cleavage with ,257 cosrditi-, rad no ring cleavage 

with Pachter conditiom. PP D 115. If there i8 no nitro group, 88 there ir 

none with TZP, there ir no problem of ring cleavage. A. axpr.88ly .tatad in 

Nagarajur, the ring cleavage noted in that reference dependm upon the premence 

of the nitro group. 

cleavage. PF D 116. 

Under Pachter condition8 there i8 no problem of ring 

At the hearing, Dr. Ken& 8t8ted that he did not 8ee the conaection 45 

between Nagarajrn and the '035 8ubrtrate. 
subetmtially during the tutorial, Dr. Baldwin did not temtify at the trial. 

FF D 111. Although he contributed 
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bred uposr Dr. b l d w i n O r  decluatiool, the eaumiaer mt8ted that the 

Pachter reference vould have prooidod l i t t l e  i t  ury guidance, rag.rding the 

u m  of  DMC or its hydrochloride rat in the N-8lkyhtiom of the '075 patent 

wing a Pachter-type bare/.olvsa+ caaabirmtion. 

graating the requert for reexuniaation tha OTO examinor mated th8t the 

equivalentm of methyl iodide and DMC ha8 aot been deum~trated wing the 

coaditiaru of the 0035, but only uader the harsher conditiosu employad in the 

'257 p8teat.'' PP D 121. 

In him ordar o f  May 2 ,  1994 

Thim rtatemnt of the mwniaer i n  almo irrcomct and appurr t o  be the 

O f  d8188dhg 8t8f-t. in the 8.l- d.dafioJI t o  the m. Thrr 

prior u t  which war not of -cord durbg the reumdxutioxa rhowrr that the 

equivaleatr th8t the rrrmiaer fbaught mra Prim8iag, i . e . ,  th. oquivalmce of 

methyl iodide md arC wing the corrditioar of the '035 p.t.nt, actually 

axirt. FP D 123. Alro 88 Dr. P8cht.r tertified mothy1 iodide i r  routinely 

reaction DMC or other more complex agmt ir wed. ?F D 203, 204, 205. 

The '522 patmat dirclorer the alkylation of a revmn-mmber ring lactam 

wing DMC with a m.k inorgmic &re, much am alkali metal carboaate 

potarrium carbonate) i n  a rolveat much a0 a lowar alkanoae (c.Q., acetone). 

FF D 126." The rubrtrate in  the '522 pteat i r  m N - u y l  &de reVlll-tmab8t 

rirrg r t ~ c t u r e ,  which i r  a burtodiatepinone. Indeed, it ir a revaa-membr 

" 

reex8ndnation certtficate. RX 1654. 

" 

p8t-t. 

~ h i r  matter war not addrerred by the examiner in the aotice t o  irrrue the 

U.S. ~ e t t c r r  patent 4,377,522,  irrued to  Ouirico Brmca in 1983, i m  prior 
8- bred On i t 8  fil- date before the J8pm.88 COUaterp.rt t o  tha '035 
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ring banzodiazephoae where the N-8ryl &de liak8ge im the mame u it io in 

TZP. FF D 127. 

Baarodirzepbem &re re18ted to bantothi8zapinem in that have 8 

member ring fwed to a me- member ring and they have the &de; howavar, 

they lack the rulfur. FF D 129. 

The Brae8 pateat provides an -le of the kind of art the examiner 

said was not before h i m ,  ahowing the equivrlence of methyl iodide md DMC. 

Brmca provide6 aa exmqle of a mubatrate mimilu to TZP that i n  alkylated 

under '035 condition8 w i t h  a dirlkylmboethyl halide 8nd methyl iodide. FF D 

131. at 112 (T.ruk'8 US. O f  -thy1 iOdid0). 

j. Th. B.b.rrburg '887 ?8kDt 

U . S .  Letters Pateat 3,910,887, w h i c h  immued to Walter voa Bebeaburg in 

1975, warn not of record during the reexamination on the '035 patent. It 

diaclooes a mevea member N-aryl audde riag 8lkylatim wing DMC 88 the 

alkylating agent, urd potammiurn carbon8te/acetone as the bame/molvant 

cwbinrtion. FP D 133. 

The ' 887  pateat muggemtm that one can N-alkylate a mevan-member riag 

U8ing either methyl iodide or DHC and a hme/molveat corabirrcrtioa of potrmmium 

carbonrte/8cetone. FF D 134. 

k. Tha '330 8chamk.r r8t-t 

U . S .  Letter. Pateat 3,644,338, which imauad in 1972 to k r l  Schenker, i m  

not of record in the reeaum. Schenker disclomem the alkylation of 

a capound which, although not an aryl amide, im m amide with a mevan-member 

ring. 

potaomium carbonate as a pomoible bame, m d  acetone as a pommible molvant. 

FF D 135. 

The reaction wem DHC am one of the pomible alkylating .gat., 

;Le 
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The S e h m l r a r  ntbtstrate bar the nitrogen and the cubon double boad axygen 

-med in pomitian from that  of an N - U y l  &de, 80 pow the C double 10 

th8t  buu8dd88 ware mub8trater w i t h  which h i m  corrditioam did not 8l-p work. 

Fp D 137. 

The Scheaker patent teacher that :  

Tha - 8 C t b X I  im 8$~8at898Oualy perforwd kr fh. pre.aC8 O f  8 
molveat much am a polar mol-t, for  uumple in 8 lower alkrnol much 
am methanol or ethanol or in lower allcanone much u acetoae and 
rmpecially ia the premeace of a ccmdap.iag ageat much u 8 weak 
inorganic bame 8UCh am modium or potassium carbonate, or  in weak 
orgaaic bame much am a ter t iary  .mine . . . . 

The 80lvczrf. referred to  in schurkar 8re the kind of molvratm that  u e  

Schedcer 81.0 teach.. that one ahould avoid mtrong bamem (much 88 thome 

found in the '257 patent) kcaume tlaoir we remultm ia low yielda. PF D 139. 

Indeed, Exunple 2 of Schonker dimclomrr frnely grounded pot8mmium c 8 r b o ~ t e  in 

acetone, w i t h  DMC-HCl.  FF D 1 4 0 .  Itample S of Schenker dimclorer f inely 

ground potammiurn c8rborute i n  acetone, w i t h  DMC.HC1. FF D 1 4 1 .  

Schanker i m  clomer art to  the '0351 patent than the N8g8r8 j~ i  8rticle. FF 

D 1 4 2 .  In f a c t ,  Abic'a oxport l a  of tho opinioa that Schedcer i o  clomer t o  

the '035 patent than any roforenee of rocord. FF D 143. Schaakar dimclomem 

the 8.m b.me/rolvant caabrmtran and alkyhting 89-t dimclomed in the '035 

pateat, where8o Nagarajm wod modrunr hydroxide (a different bame) and acetona 

in a honrogenow molution. ?? D 1 4 2 .  

Thus, Scheaker i B  prror ar t  to  the '035 patmt dimclomhg Pachter-like 

conditions t o  perform m N-alkylation reactiaa of 8 compound baviag 
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similaritiee to TZP, including a .even-member ring. 

During the rerYlm.itioa of the '035 patmt, the examiner relied upon the 

terrtimony of Dr. John Xrapcho, which vu included in Tuuba'm reepoa8e to the 

Novemb8r 18,  1994 Office Action, mtating: 

Dr. Krapcho i. virtually the fouader t o  the entire field of 1 , s -  
~enzothiazepine-4-om (am well a. other clomely related canpounb. 
. . . Contrary to requertor'rr argumsnt Dr. Krapchof'8 tamtimony i m  meen 
a0 relevant. Thim relevaacy i. mhown by the pioneering MtUra of 
Dr . Krapcho' work am evidenced by the Krapcho patent. of record and 
Recwm 90/003,044. The fact that much an expert in thim field 
mhould be murprimed th8t the procemm 0.- et &I. '035 mhould 
work with a dramatic and coaaimtent increue in yielda i m  entitled 
to coxmiderable weight. If much an expert mhould be murprised, j u t  
how would 8uch a procema be a0 obpioau to one or ordfpuy mkill 
the art (as requemtor would h v e  w beliave)? 

FF D 182. 

fndeed, Dr. Xrapcho temtified th8t he waa extremely marprimed, at the 

oucces8 of  the hydro- N-alkylation of TZP. Xe 8t8ted he had worked molely 

with anhydro- alkylating condition., that it i. murpriming to h i m  t h t  

alkylation could take place under hydro- conditi- much 8. the '035.4' FF D 

1 8 3 .  

Rampondeat. urd OUII raly on four pturtr immued to Dr. John Krapcho 8. 

prior art,  and to addrema the imeue of him alleged aurprime. 

The Krapcho ptents (U.S. Letterm Patent 3,895,006;  U. S. Letterm Patent 

3,948,869;  U.S. Letter. patent 3 , 0 7 5 , 9 6 1 ;  U.S. Letterm Patent 3,455,902) 

demcrik the N-8lkyhti0n of bansothiazepinoner, and are relevant to the 

alkyhtion of kn~othia+epinonos in general. PP D 179, 181. TZP is a 2 , 3 -  

" 

oyotem having a bame or molveat t h t  contriru a .mull mount of water. 
Complainantm' expert, Dr. Keade, defined anhyxlrou completely free of water 
urd hydro- 8. not completely free of water. 

Complainurtm umed the term ahydrowa during the hearing to include a 

PP D 184. 
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dihydrobenzothiazepimne. 

for the initid rejection of the *035 patant by the ~uap.m ~atu~t'~fficm, 

PP D 180. The '967 p8t8at wu the principal ramon 

and other foreign patent office.. The general Fornula 11 of the '967 patent 

iacluder the following 2 , 3 - d i h ~ o t h i a t . p i r r o s u  (mhowa ia the *967 

W-.lkyl.tioa reaction) : 

OCH3 

H 'b 

NaOH  of 
K O H  

t o  I uene 

/ O C H g  sy* N 

I o  
eH,CH2Nc CH3>2 

PF D 145. 

Contrary to Dr. kapcho*. ucpnm.ioa of m ~ 1 ~ p r i . 0 ,  the k.pcho patant. 

teach the w e  of hydrou aymtmau for the W-alkylation of ~zoth iatep inem."  

FP D 144* 146.  Th. '006 and *a89  patant., which contain .an idmatical Excrmple 

lB, teach the N-alkylation of bentothiatepiaoaom uing 8odiua1 hydroxide urd 

toluene in a myatem that generate8 water. Lrp D 144. 

The reaction demcrikd in Brumpla 19 of  the '006 and *889  patent. im 

illu8trated 8. follorn: 

" Dr. Krapcho did not .pccific&lly bring any of hi8 patents to the 
attention of the patent eauminer duriag the -tion proceeding. 
187. 

PP D 
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FP D 145.  

~n organic chemist of ordinary rkill in 1981 would have recognized that 

the N-alkylation reaction in Exunple 18 of the '889 urd ,006 pateat8 w8e 

c8rried out in 8 hydro- DyBtem a8 oppoaed to .zI 8slhydmua 8y.tem. 

t a e  even i f  "gr8.t painan ware tdcm to dry the tOlUe~m, g1886*nre and other 

equipment of the reaction mystem. 

This i a  

PF D 146. 

The starting muterial in Example 1B of the '006 md '889 patantr contaips 

a phenyl group at the two porition of the kruothiarepine molecule, md colunm 

1 of thoae p8tent8 8180 de8cribe8 methoxypheayl 8t the two pornition, w h i c h  

ia the identic81 8ubetitumt cont8in.d 8t the two po8itiOIl of TZP. PF D 147. 

The reaction eystem in Example 18 of the '006 md ,889 patents is a 

nrcveraiblen reaction mystem. PP 0 152. 

18 of the ,889 and ,006 patent., dimethylrminocrthyl hydrobromide, $8 one of 

the alkylating agents encomprmmed by claim 1 of the '035 pateat, .pacifically 

becaume claim 1 of the ,035 patent broadly atate8 ndimethy18miaoethyl halide." 

FF D 153. Caapl8inrats' expert, D r .  Baldwin, believe8 t h t  if TZP u88 wad 8s 

the mtarting mteri8l in the N-8lkylation procear of Exrmple 18 of the '006 

urd '889 patent., that procemm would be equivaleat to the proce.8 of the '035 

The alkylatiag 89-t wed in Example 

patent. PF D 148. 

The ,902 patent demcribea the w e  of .odium hydroxide 8ad toluene in 8 
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H '0 

naOH 

To I utne 
1OO'C 

C H ~ C H ~ C H ~ -  n' 'N-CH, + ~ H ~ O  + 3NaBr 
W 

PP D 158. 

The mubmtrate for the ~-.lkylatioa nrctian of the ,967 pateat differs 

from TZP (the 8ubrtrate of the '035, '2S7, .nd the acmmed prOCe8888) oply by 

the aub8titutian of hydrogea (E) for hydroxyl (08) at the 3 -8itiool of the 

TZP molecule. Pg D 165. 

The N-8lkyl8tiOa Z88CfiOXU di8ClO8ed hl +he k8pChO '967, *sei, *006 U&d 

'902 patent. are hydrour reactiolu, for at leaat two rea80~1. ?irst, when the 

h 8 e ,  .odium hydroxide, deprotozutar TZP, water $8 produced. Secoxxd* hydrogen 

chloride or hydrogen bromide fram the 8lkylath 89-t will re8Ct with the 

nodium hydroxide to produce water ." FF D 176. 

'' The k8pChO *SO2 p.tmt, arumple 4 ,  d88Cr-8 N-81kyl.t- the N-8wl 
amide of 8 benzothiatepinone with an aminopropyl halide with .odium hydroxide 
and toluene. FF D 159. The '967 patent teachar the uua of u a  "8lk8li metal 
hydroxide" in colabination with toluene to N-alkylate a 2 , 3 -  
~hydrobenzothiazepiaoae. 
hydroxide or pot888ium hydroxide. FF D 163. 
81kyhting agent provided in the '967 patent include8 dimsthyhmiaoethyl 
chloride (DMC). FF D 168. The aubmtrate in axunple 4 of the '902 ptant i s  a 
2,3-dihydrobeatothiapiaone, like the 8tructure of TZP. PP 0 159. 

An alkali metal hydroxide would include .odium 
T h e  defiaitioa of tb8 

" Noae Of the k8pChO p.t8X&t8 C O a U h  m y  co(IIIyLI1: P 8 8 i b h  
negative 8ide-rerctions, or that the alkylating agent, OMC, i a  urutable. 
Exmple 18 of the '889 a d  '006 patent8 teacher that the alkylating agent w e d  

(coatinuad. . . I  
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A chemist who underrtood the teachiag of  Pachter, Worley, rad Naguajur 

could not be rurprired t h t  N-uyl &der could k rlkylated under P8chter- 

typo hydrous conditioou of  poU.8iUm hydroxide and acetone or poturium 

crrbaeute and acetone. To the extent U t  Dr. kapcho'r alleged rurprire at 

the ruccerrful N-alkylation of TZP uiag conditioru affected the 

decision of  the examiner, tbat rurprire on Dr. lCr8pcho*r part m w t  be 

discounted by the  teaching^ of Dr. Xr8pcho8s own pateato, which ahow the 

hydro- N-alkylatioru of rubrtrater r b d l u  to TZP. Thw, the rlrlmln er i f  he 

had properly rvrmined Dr. Ittapcho'r p8tmt8 would not have been rurprired tbat 

TZP could be alkylated under hydro- cosrditioru put%culUlY if he had been 

informed of complafnmtr' md Dr. kaphcho'r defhitiorr of "hydrour.. FF D 

186, 191. 

During the reexuniaatioa of the '035 paturt, COQlpld.nuttr* uqpart, Dr. 

Baldwin, rubmittad a declaration to the PTO in w h i c h  he qamculated that the 

following side ructioar might OCCUT (i) the ro-calied mretro-Michel 

reaction," (ii) alkylacS6 of thm amide oxysea, (iii) alkylatioa of  tha 3- 

hydroxyl, (iv) dehydration between that 2 and 3 position, (VI hydrolyrir of 

the amide bond, and (vi) alkylation at the 1 md 2 po8itim under "Certain 

'' ( . . .continued) 
in the N-alkyhtiOn reaction war rufficiently .table under the hydrow 
reaction conditione to alkylate the benrothiazepiaont rubatrate uad 0bf.b a 
yield of N-alkylated product. Pp D 177, 156. There ir no ruggemtion or 
warning in the '967 (RX 3125), ,809 (RX 36731, '006 (RX 36691, or '902 (RX 
3647) kapcho patent., which dieclosed N-alkylation of beazothiazepinoaes 
hydro- reactionr, or t b t  amide carbonyl O-alkylation would occur under 
hydroum conditione uring rodium hydroxide urd toluene. 
the '902 patent ruggertr that ride reactioam will occur duriag N-alkylatioa. 
FF D 162. 
' 8 8 9 ,  ,006, urd '902 pateatr, each of which occurred ia hydroxide barer uader 
hydrouo conditions, no hydrOlyEi8 of the &de bond w.6 reported. 

FF D 178. N o t h i n g  ia 

In the N-alkylation reaction8 dercribed by Xrapcho the '967, 

FP D 175. 
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reducing the yield of the reaction. FP D 209. 

Mrny of th8 pornribla aide ructforu rai8ed by Dr. Bald& 8ze described 

in a repuate rection of the Finding8 of Fact in thir Initial Determination. 

FF D 265-331. Bi@fiWt, individual prior .tt mf8raC88 which Con+r8dict 

Dr. mldwin'r declu8tion concerning ride re8CtiOnm are to k fouad in the 

klOW. 

i. K u g i U  I 

In 1970, Tuuba rcientirtr, in a papar referred to aUriag the hearing u 

mxugita 1 , "  x.  Itugita et al., mSyntheaim of 1,S-Buuothiaz.phe 

Derivative.. 1,"  chcm, ph.rm. u, UClOI 2028-37 (1970) reported treat- 

TZP with hot aqueour hydroxide t o  the destruction of the molecule. Ran the 

resultr reported in Kugita I. i t  could be concludmd that the atereochemiatry 

Of TZP w 8 8  not diarupted even under there conditios.. FF D 194. 

Kugita I, a p8per of uhich both Drm. Uldwin and m e  were not ware, 

clearly ahow that under aqueow allulrne conditioar a retm Michael reaction 

In Itugita I (which cite# the #&:la and Whitworth retro Michael paper) 

T u u k r  war  invertigating whether at could get retro Michael like Mill. uhq 

TZP. However, no retm Mrchel occurred. FF 0 212. A chamfat who w8a aware 

of Kugita I would 'abrolutely not* have expected a ret- Michael rmction 

Wing Pachter conditionr to alkylate TZP uiag DMC. FP D 213. Indeed, none 

of the Kugita paperr reported a ratro Michael. FP D 214. 
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In h i 8  d e C l U 8 t i O X h  8 u h i t t e d  to  tha prtsnt eamminu durbg the 

fI]n Pachtu, oaly methylation w i t h  uthyl  iodidm A8 parforaud on 
non-lactam mbarntu. pachtu dou not alkylate with ury amide 
with the highly reactivm .ad ua8table DMC or any clorrely related 
alkylatiag wait. AUrylatio~ candftiopl wed for methyl iodide 
could aot ha ba8n uctr.polated t o  d i 8 8 h i l u  dkyl8tiag .gent8 

and reactivity of the diff ereat 8lkylatiag a 9 . n ~ .  
8UCh 88 DMC kC8Wr O f  a diff-8 th 8tXlACtm 8+rbility 

FF D 195. Ttu rYImiamr duriag reexmhatioa thm found that the equivrleuce 

of awthyl iodide and PIC had aot be8n d.aroartr8t.d under ,035 conditions. Ip 

D 196. -vu, the prior art danoazmtratem that methyl iodide Provide8 a 

rea8osuble model for alkylation w i t h  DMC. Methyl iodide $8 routinely wod am 

?or example, T I I I . k  8caoatirU fir8t wed aethyl iodide u the 8lkyl8thg 

there t o  k ao difference between the two for the purpome of corrduc+ing t8.t 

reactioru. PP D 205. U 8 i n g  condition8 other tb8a tho.. Of the ‘035 Wtait,  

Kugit8  If (€I. Rugit .  et a l . ,  .Syathe#ir of 1,s B a n r O t h i 8 2 8 p h e  DerivlrtiVe8. 

11, a Chcm ph.rm. u., ucil) 2284-891 wed methyl iodide u the alkylating 

i n  them care8 were cocap.rrb1c.” ?F D 206. 

The mechanimn of alkylation i r  alnromt irrelevant to  the expactation that 

methyl iodide rad me w i l l  both act am appropriate alkylating agaitr. 

Differences betmen the mehaaim of alkylation w i t h  DMC 8ad methyl iodide are 

not importmt f o r  determiaing whether the ‘035 proce88.8 u e  Obvious. F? D 

N898raj.n (RX 3820) methylated (N-8lkyhfad) W i t h  -thy1 iodibc. After 
8ucceeding w i t h  methyl iodide, Nagarajm wed DMC. PP D 119. 
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the f i re t  alkylating agent they usually w e  i m  the rimpleat alkylatiag a g a t ,  

-1y -thy& iodide O r  -thy1 8Ulf.t.. 

model. 

-8 m+hyl&fim t . r C t i m  m8-8 88 8 

-8t8 work out r O 8 C t i m  C o n d i t i m  td+h th. 8iWh.t COQPOUPd 

po88iblc. After work- out re8ctian conditiaru, madicinr3 chelni8t8 then w e  

DMC or other relatad alkylating agent8 wing the 8uae procedure6 88 umed w i t h  

methyl h l ide  t o  d e  the &.ired caapaupd. PP D 200. 

m C  $8 u e d  t o  alkylate TZP in order t o  a l l o w  the compQ\Ipd to  di88olve ia 

R water and thur enter the bloodrtrem e i ther  ora l ly  or by way of bjectioa. 

D 201. DMC .nd related 8 l k y l 8 t b g  agmt8 8r8 rmoSrg +h -8t COmmQII O f  .ids 

c h i n a  put on drug molecular. Thawandm of -1.8 &at ia the literature 

rr l8ted compoundr have been wed i n  medicinal ch.mi8try for over 50 year.. PF 

0 203. In fact, Dr. Pachter lcnorr of no uw4ile8 related t o  a phamaceutical 

compound where 8 ch8mi.t 8tart.d t h e  alkylation reactioa by wing methyl 

iodide m d  then .witched t o  DMC m d  the de8ir.d r88ult -8 mot obtained. Fp D 

204. 

ffi. X U g l U  I11 

Eleven year8 before the prior i ty  date of the '035 patent, TIIuba  

8 C i 8 X l t l 8 t 8  b d  concluded tht when 8odiWll hydride W88 wed 88 8 -88 b the 

N-8lkylatioa reaction, lw yield8 and numemu8 8ide re8ctioru re8ulted. 

X.  Itugita et al., nSyntherir of 1,5-8arrzothiazepine Derivative.. 111,' 

m. B U L ,  u ( 3 ) ,  595-602 (1971) ("wit8 III'), .tat88 tht tr)aaCtiOIl Of 
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2 - ~ l - 3 - h y d r o x y - 2 , 3 - a i h y d r O - l ,  5-baruOthi8ZOpb-4 (5-gpl.S (1) With 

dialkylaminoethyl h8lid.r urd dioxrin. ruiag .odium wid. U 8 -0 8fford.d 

the N-di.lkyluniao8lkyl derivative8 (11) in low *el&.. FP D 207. 

Table I wit. I11 reported th8 m d t  Of p- N-8lkyl8tim 

~08Cti=, md thome which 8odfUUl hybrid0 Vu wed U the -0, the 

yielda were low. 

article that "[tlhe reaction in the premmce of diwthylmulfhyl cumon and 

dimathylrulfoxide rerulted in 8 r.nutk.ble iacrume ha the field. (T8ble  11." 

PF D 208. 

By coatr8mt, it im further 8Uted in the XUgit8 111 

ir. )tug%+. rp 

In Kugit8 N (H. moue et al., .Synthaaim of I ,  5 Buuothirzapine 

Derivativem. N, a, 92(6) 729-32 (1973) 1, N-dkyhtion of TZP 

with DMC war reported with 8 very Ugh yiald, thereby fPdic8thg th8t no larjor 

ride re8ctionr occurred. PP 0 210. 

' 

a. Tuub.'m rOa/osrSO Prooemm 

During the tima Dr. Baldwin warn pnmeat at the interview with the patant 

examiner, the exminer w8a never told &ut the lWX/EMSO procemm. 

The examiner 81.0 w a m  aot told during the interview that TIIUba reg8rded 

8lkyl8tion procemmer that rued &mar and molventm other than thome 

8pecific8lly identified in the '035 patent to be equivalmt to thome 

, 0 3 5  patent. 

PP D 239. 

the 

During reexamiaation of the '035 patent, the rurmiaer w a m  premmted with 

PF D 240. .bout 172 prior art refercncem. 

the ItDIT/DMSO procame to the ltrrminar during Roucunbutioa, T u u b a  muknitted 8 

book, entitled, -em f r u h  to TQPPY , that contained over 250 pagee, 

of which one menfence on one page referenced the IcoH/DMSO procemm. That page 

R8UI.r than expremmly dimCl08iag 
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was not pointed aut to the examiner. FF 0 241. 

submitted to the PTO by T&*m caururl, Tuuk mqu88t.d th8t the oxmdaer 

take particular note of 8pecifi.d paten- and publicrrtioru. The book 

mm not one of thome referencam. Irp D 242. 

The one page of -em from to T- w b i c h  allegedly dimclomed 

the ItOH/DMSO procams, read# in pertbaaat put u follow8: 

Pp D 243. 

That mentencs doer not dimclome tbat the auterial made by thm =/DMSO 

procemm had been imported into the Pnitod Statem. 

imprem8ion that Taaabe m a  building a plat for p o t a m m i u r n  cuboaate/ethyl 

acetate to makc the compound to mend to the United SUtem. 

doas not explain that the KOH/DMSO procemm, like the * 035 pracemm, was 

hydro-. FF D 2 4 4 .  

Uthu it luvmm the 

?urthornmre, it 

In any eveat, it caanot be a m m w d  that the examiner read tbat meateace. 

A. a matter of pT0 practice, the placement of exaainer*m hitid8 auct to a 

cited refereace iadicatem that the reference y.8 ucpnmmly cansidered by the 

examiner. (Manual of Patent Examining Procedure (WPBPa) S 609).  The 

ex8nIiner placed him initialr next to the refermace, 

TOQV. 

have been extremely difficult to find. 

-h TQ 

However, without knawing what he wam rooking for, tb8t one page would 

Even if the rvlminer had f d  it, it 
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would not di8ClOm the emmantial f8cte that lugely W e  the =8/D1350 proceme 

prior art; aunely, that the product of the 1[0g/DM80 procamr wu .Old in the 

U.S. amre than one year prior to the applic8tian which led to the ,035 patent. 

PP D 243. - 
During the reexmimtion of the ,035 patent, ccmplairrratm almo did not 

inform their axpart, Dr. Baldwin, about Turrk'm lCOH/DMSB procemm. Dr. 

Baldwin first learned about the KOH/DMSO procemm in May 1994, four mwwls 

after he had prepared md migned h i m  decluatim. FF D 245. 

Dr. Baldwin agreed th&t it w8m relevult to hi8 decluation. PP D 255. Ia 

fact, Dr. Baldwin believe. that the patent umber would have winfed to know 

that T u u k  had wed the KOX/atsO proce88 for 8 number of y.u. prior to the 

'035 proceam, md if Dr. Baldwin had kpown about the lCOB/DMSO procemm, he 

would have told the patmt examiner about it. ?F 0 256, 257. 

Dempite the iaitaalm of the examiner that he had conmidared the book, 

m: From B*h to To(hy, it 8ppe8rm that the PTO ax8miaer -0 Pot aware 

of the T u u k  KOH/DMSO procemm, and thum the reucunirutian proceeding wam 

conducted vith a meriour deficiency am to the conteat8 of the prior art .  

The KO€I/DHSO procemm i m  highly relevaat prior art  to the ,035 patent. 

The production of diltiarem wing the bame/molvent combination rroS/rmSO ir a 

hydrour mymtem, like the ' 035  pronmm, and the yield. obtained by KOR/DMSO and 

KOH/acetone were, in the word8 of a T u u b e  witaemi, "about the mame.. FF D 

250. A May 1981 T u r r k  report mtated that the yield wiag the KO"DMS0 method 

w.8 8 5 % .  FF D 251. 

In 1981, the inventorr of the ,035 patent mought to fiad a molvant to 

replace DMSO becaume it waa difficult to recover. They kept =?I am the base 
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and quickly mettled on acetone. FP D 252. In M y  1981, T8nabe mcientimtm 

reported 

replaced 

The 

that a.lkylation CID t e e  place in the mrma umaner when KOH/DMSO i8 

with lCOR/acetone.~ Ip, . 

K O X / M O  -tern w e d  by T u r r k  for the comaarcirl ~~nufrcture of 

- 

diltiazem frllm mamawhere between '257 8ad '035 corrditianr in t.mu of 

reactivity. The KOX/DMSO mymtm thum f81b in the a d d l e  of tha reactivity of 

c dirclomed the KOH/#380 procemm, rea& in pertineat p u t  u follows: 

The N-81kyhtim of the 1aCt.m d.0 8tudi.d +hraugh ClOm 
collaboration betueea the Orgaaic Chemimtry Remearch Laboratory, 
onod. Factory and the PharsarreeutiCAl Technicm Didmi-. They found 
that the reactiaa proceed. eamily by the we of potassium carboaate 
urd ethyl acet8te in place of potammium hydroxide urd 
dimcthylmlfoxide. meme two improvrswntm -re accomplimhocapo\md. 
teated by Dr. Pachter. Tbuo, in Dr. Pachter'm opiaion, kcawe 
ItoR/DMSO and ,257 condition@ mucceeded, mo m u d  '035 colrditioru. 
Fp D 259. 

The ItCwIDUSO procemr and the ' 0 3 s  ptocemm work in the ~ U W  way. SIp PP 

D 261. Both the KOH/arSO proc8.r and tha '035 procemm u8e the T2P mubmtrate. 

The &me and molvant of the Ito#/DwsO procem. are interchangeable with the '035 

bmer and molvcntr. D)IK and the atiridmrua ion" are pramant in both the 

KO!3/DMSO procemm and the '031 procorn condrtionr oa TZP becrrume the IIoH/DMsO 

procemr mhowed mucceo@ wing the rekntrc.1 mubatrate under aqueow, ltotl bamic 

conditioru. FP D 264. 

The PTO axulu~~ * er reached 8 nurkr of erroneow conclwioam on h i m  own or 

due to the errore and mirreprerentationr of T u u b e  and itm expert.. The 

'' 
finding8 of fact on the tutorial meamion. 
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examiner was incorrect in cencluding that  the Pachter reference d o a ~  not have 

gmer81 8 p p l i a t i m  to  tha -18tia mP. C l W l Y ,  it $8 -11 e8t8bli8hed in 

the art am a method for aUrylat&ng #-uyl rmid.8, Ipc1- TZP. The exudner 

W.8 h C O = C t  in CoSCludirrg that w U 8 j m  thrt Where nitro W W  

praeent ,257 condi t ia  amwt be wed. Nor did Nag~ajan report r iag cle8vage 

under Pachter conditionn. The ex8min.r vu incorrect in concluding that DMC 

md methyl iodide (wed by Pacheer) are not aquiwlant. The equivrleat we of 

DMC am an alkylating ageat for methyl iodide i m  -11 kaoua to  one of ordinuy 

.kill  in the u t  md had been d ~ t r 8 t 8 d  with '035 cosrdition8. The we of 

hydro- condition8 f o r  the N-8lkyhtiOn of  TZP had been demoxmtrated by Xraphco 

md T u u b a .  M.ny po88ibh 8ida m8CtioPr r8ir.d by T.zuba'8 aJcpae8, hcl- 

the retro-Michael, were not of coacem t o  one of ordiarry s k i l l  in the ut, 

having in soma caeer been mhoua mot t o  occur w i t h  TZP uader aquaow alkrliae 

conditiono. Finally,  highly material prior art 8howing the N-8lkyhti013 of TZP 

w i t h  pot88rium hydroxide and DMSO war withheld from the PTO axunirmr. 

A8 rt8tad rbove, complaiaurtr' expert., Dr8. Baldwin and -de, argued t o  

t h e  examiner that the claimed '015 proce88 -8 nonobvioum, in part, becawe of 

t h e  pomoibility of ride ra8ctiorrr that would b v e  prevented high yieldr.  

gr8nting the reque8t for ree~.min8tion, -the uuminer 8t8ted in part 

I n 

88 f O l l O W 8 :  

Tht 8rgrrmMtS the po88ibil i ty Of 8ide r e 8 C t i a  
by T8ylor, Baldwin in [mic] Kende ata not meen as having 
greai weight i n  thim particular came one way or another. 
Nor are t h e  8rgumsnt8 concerning the we of  DMC-HC1. 

FF 0 16.  The i88ue of ride reaction8 rhould not pl8y a nujor role now in 

determining whether the claim 1 of the ,035 patant ir  obvioua. 
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m e n n o r e ,  the evideace 8dduced at the hearing demorutratam that ride 

rcuctiom frequently occur in the cotllre of eqmripaant.tim, and avddance of 

ride reactionc ir not aecereary in order for one of ordinrvy .kill in the ut 

t o  try a reaction or t o  caruider it aucceerful. ir rfroag 

evidence that one of ordinary rkill in the u t  would have krown that the 

8pecific eide reactioou r8ieed by C O U @ l 8 h U i t 8  would a0t occur luge 

proportions or could not occur 8t 811 in the N-rlkyhtion of TZP, 8.paci8lly 

under Pachtar corrditiosu. FP D 265-331. 

In rdditim, 

1. ~ n o l r u i o a  on the Ditferaaeer khCHP th. Itrior A r t  and the 
C1-d Iav8mtiam of the '035 P8-t 

The only difference bet- the prior u t  u whole and the cl8imed 

invention of the '035 p8tent i 8  that them yu no previourrly rep0*8d 

N - 8 l k y l 8 t i O n  u8iag P8chter C o l r d i t i O M  8pec i f id ly  on TZP. Thare bad, 

however, been aurneIou. m d  ruccerrful rep0rt.d N - . l k y l 8 t i o P .  of oth8r N - 8 r y l  

&der m d  benzothi8tepiner (With the f U X l C t i O X d  -8 8. m p ) ,  88 W a l l  

as complex molecule8 rharing rtructural feature. with TZP wing Pachter 

conditions. 

c. 

The level of ordinary r k i l l  i n  t h e  8rt war very high in 1981, 8t the time 

Love1 of ordinry S k i l l  im tha wt 

of t h e  8lleged invention cl8imsd i n  the ,035 p8t-t. A pereon of ordia8ry 

a k i l l  i n  the 8rt had 8 Ph.D. with  procaridevelopmeat eaqarieace, or the 

equivalent. FF D 335. 

The peraon of ordinary .ki l l  would be an indrutrial, proc8er development 

chemiet, i n  c o n k a t  t o  8 dircovery or "beach" chemirt. 

different objective8 than thore of 8 procerr dewlopmeat chamimt. 

chemiatr had 8a their objective the preparation of  .null qusntitier of  

material, without concentrating i n i t i a l l y  on the yield. 

Beach cbmirta  bad 

Bench 

Once 8 product rhowad 
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prodme, it--. g i m  to  pmC8.8 d-1-t EhamlS- whome objectiw Vu t o  

devmlop procedurem tht would provide a more prrrcticrl . y n t h r . i m .  PI 0 333. 

promma de-lapmurt 8 maphimticatad f i e l d  O f  techzrology in 

1981. 

l i terature of orgamic ch.mimtry urd would ba m.p.cirlly fdliu w i t h  the 

p8teat l i terature in h i m  or her f i e l d  of  8tudy. 

Thw, the person of ordirury mull would be f8miliu with the 

IF D 336. 

0. Objective IPbicia of moaebviouammm 

Complaiaurtm take the p a i t i o n  tbt o b j e c t i n  iadicia of nonabviouraemr 

(mecond8ry c ~ i d e r a t i o ~  of rrrmAkvioumnemm) confirm tho d i d i t y  of the '035 

patent. Canplaixunfm'  mat-Hearing Brief at 22-23; C O m p l l t m '  Propomad 

Finding8 O f  P I C t  454-457. 

C a n p l a i a u r t m  contrnd that the ,035 p8trnt hu been cornnrrcirlly 

~uccem~ful  in that it allow T W  to produce di1tirr.m lea. uqpsruiwly and 

in rufficient quantity to  meet 

its previoum IEoII/DMSo procemm. 

increasing denuad. then it could wing 

Coarplainmtr fur thu  contend t h a t  a long felt 

need for the prOC.88 of the '035 p8t-t i 8  demonatrated by th8 fact fht 

T u r r k  wed wh8t it te- "harmh, inefficient reactioa coaditioru of the 

KOH/DMSO procamma for nearly tea p a r r  k f o r e  it dimcovered aad wad the mild, 

eff icient  conditionr of the '035 p8tent. 

Am dimcurmed 8bove i n  connection w i t h  the ItOH/DMSO procemm am prior art, 

the T u u k  mciurtimtm developed the '035 procemm u .p iuprovument over the 

Itofl/DMSO procemm, particularly with rempect to  comt. 

T u u k  mcientimt8 were muccemmful i n  that regard because they could replace 

the DMSO with another, more eamily recovered, molvent. muever, the yield. 

obtained with the ,035 procemm are comparable to  thome of  the MfI/DMSO. 

250.  Furthermore, the mild conditionr of the '035 procemm do not mtaad in 

It appearm that the 

PF D 
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Catr88t to $he -DMSO proce.8 88 mch 86 they rould to the durgarotu '257 

prOCCL.8, which W e d  8-m hydribr. ?F D 25Sr 260. 

COIPplsiau~tm allege that a failure of otharr to m a p  a commarcial 

procemm to murufactura diltiatao im drmoPrtr8ted by the activitiem of the 

variow rampondentm md the vut .mo\mt of temtfng required, over many -8, 

for them to davrlap their comnarcial procemmem. 

that it m y  be inferred that all re.poad.ntm copied the hvmation dimclomed in 

the '015 p8tent. 

Compl.iP.nta rlmo contend 

Oae re-t, PrOfammco, desigaed uotlpd tlm '03s patent Whrn it 

obtaiaed a copy of the pataat or ita foreign caMtmrp8rt. 

Another, Abic, developed ita oua procomm, b&peadmtly. 

FF D 20-26. 

The objective indicia of mnabvi-mm are aot m t m a q  uaough to -cam 

the clear and convincing eviwce of obvio\unum promeated by ra.poordurtm aad 

om1 . 
t .  cooClruion 00 Obviourrrumm 

The re.pondentm and atlIf h v e  premeated clur aad contripciag wideace 

that claim i of $he 0035 patent ia invalid due to obvioumemm d e r  mectioa 

103 of the Patent Act. The prior art taught one of ordinrrry mkill im the u t  

the eame and demitability of performing the N-8lkyhth1 of a banrOthi8tepiae 

much am TZP uader the mild, hydro- coaditiosu dimclomed by the Pachter 8ad 

other referencam. 

8lkylation in high yield of N-aryl unidem aad other COmPOUPd. aimilu to TZP 

The applicability of Pachter conditioru for the N- 

W.8 8180 Wall knowa. 

There i 8  mtrong evidence that the rrrmiaer wam mimlod during the 

recuumia8tion of the '015 patent into erroneow raamoaiag by the incorrect and 

mirle8ding ammertioru of complaiaurtmO m r t m .  Umo, mome of the mxamiaer'm 
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conclwione are shown to be incorrect by prior art which waa not of record 

before h i m .  

thome rubat8ntively involved on beblf of T u u b a  h d  8 duty to dimclome to the 

PTO all infomation leaown to them to be m8teri.l to patentability, urd an 

uncaapraniming duty of caador to the Patent md Tr8daa8rk 

C.P.R. S1.555. 

Spp 37 

The geaer.1 rule concerrriag umteriality i m  t h t  information im amteri.1 

coruidered it important fa deciding w h e t h u  to allow the 8pplic8tiool to imam 

that im cumulative or lema pertinent thrn thome already before the urminer. 

ton Co. v .  S-cr Te- colb., 925 P.2d 1435* 1439-40 (Fad. 

Cir. 1991). 37 C.P.R. s l.S6(b). During 8 rewumiaatim, the PTo 

conaiderr inforavtion to be material if: (1) it im in the form of 8 patent or 

printed public8tion that 88tabli8hem (by itmelf O r  in CaabiMtim with other 

patent. or printed publicatiom) a f.cic came of unpatent8bility of a 

claim, or (2) if the iafornvtion refute.* or i m  iacaarimtent with, 8 pomition 

a p8t-t owner take. in either opporing &n 8rgwnu1t of unpatentability -lied 

upon by the PTO, or aamcrtirrg ur argument of patentability. 37 C.F.R. S 

1.555 (b) . 

prc Cora. v .  Manifowoc C o . .  , 835 P.2d 1141 (Ped. Cir. 1967) (actiaar 54 

of applicmt*s attorney are chargeable to applicant). 
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Materiality doae not depend upon ubether'the claimed mubject aytter ir 

pateatable over the witbheld prior ut. v. Cab.ll0, 731 P.2d 878, 

873 P.2d 1418, 1421 (Ped. Cir. 1989) (there im no .but fora mt8nd8rd of 

materiality) . 
- 

While reexuainatioam are bamed on new queacioar of patentability over 

prior printed publiclrtioam, "[aln admimrion rdating to a prior u t  (i.e., 

on male, public uee, etc.) estrblimhed b the =cord or a court m y  be ueed 

by the acuaiaer in combination with patent8 or prirrtod publicatioam in a 

reeauabatioa proceeding. The admimion m e t  8t.nd oa ita own.. 

(WEP.), I 2217 (1992) .I5 ~ p p  

, 946 P.2d 870, 875 (Ped. Cir. 

1991); Ea s , 225 U.S.P.Q. 1260 (P.T.O.B.P.A.I. 

1984); a w, 226 U.S.P.Q. 688 (P.T.O.B.P.A.1. 1985) i 9.r+t 

m, 6 U.S.P.Q.2d 1334 (P.t.C.B.P.A.1. 1988). nutharmore, the MPEP 

provide., 8m follows: 

Where the mubject matter for arch a patent im baing .ought im, or 
ha. been involved rn litrgatrm. the eximtence of much lifig8tiOXI 
and any other -terra1 rnforwtron arrmrng therefrom m e t  be brought 
to the attention of the Patent urd Trademark Office; much 8 8 ,  for 

, uumple, avidcnce a. Ume or ULgQ , quemtionm 
of hventormhip, Fraor a r t .  &:;egatroru of .frauda , ninequitable 
conducta or violataon o! duty o! d&.ClOmUre. Such iafom8tioa might 
arime during 1itag.taon ar. !or example, pleading., admimmioru, 
dimcovary includrng ;nterrqatorrem, depomitioar md other 
do-tr, and temtrrorry. 

. . . Am a mini-. the applremt ahould call the attention of the 

'' 
and regulatioru, to the extent that it is not in conflict with them. 
-1 , 728 P.2d 1423, 1439 (Ped. C i r .  1984). No 
conflict i8 noted betwen the WPKP m d  the relevant mktutee and regulatioar. 

m e  MPEP im eatitled to notrce am an official interpretation of etatute 
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Office to the litigatian, nature of MY 
o f  and/or "fraud", or "inequitable corrducta 

relating to the original pateat, . Eaough infomution ahould be 
submitted to clearly inform the Offica of the nature of theme ieauea 
SO that the Office can iatelligeatly evaluate th. need for asking 
for further auterials in the litigation. 

of 

MPEP s 2001.06(c) (-beis added). This aection applies to applications for 

a patent as well as reexmaixmtiaru. MPEP I 2014. 

A ptent i o  unenforceable if the p8tent.e failed'to disclose material 

informlrtian to the PTO, or .uhmitted falme nutarial infornution, with ua 

intent to deceive. Mnar.down 1 v. w t e r  a , 863 
P.2d 867, 872 (Fed. Cir .  19881, cctt. a, 490 0.8. 1067 (1989) Both 

materiality m d  intent to deceive mast be p- by c l u x  uad convincbg 

evidence. Ip, 

In camee of inequitable cooduct before the OTO, "dirmct proof of wrongful 

intent is rarely available, but ary be iaferred, from clear uad coavinciag 

evidence of the murrouading circmmt8acee.a L.Bauntv Mfu. v .  U.S. mt'l Tr- 

S-, 958 F.2d 1066, 1076 (Ped. Cir. 1982). The COndllCt at iesue murt be 

viewed in.light of all the evidence, including evidence of good faith. 

m, 863 F.2d at 876. 

In Septemkr, 1993, coaplainurts made the following abmiaeiaa in thin 

proceeding : 

Diltiatem prepared by T . n r k  in Japk wing XOR and OMSO; then a 
trade mecret, wam mold to ksm more than one year prior to the filiag 
of the ,035 patent. 

FF E 1. 

On September 30, 1993, the Feimion remparrdarrtr filed 8 motion for mumaury 

detenairution of patent invalidity baaed on the T u u k r  KOE/DMSO proceae urd 
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allegatiaas of 10 on-male bu. FF E 25. 

Re.poadent8 aad OUII u r u t  tht Taa8ber aad thome involvmd m T.nrba'm 

behalf during the reexamhatian of the *035 patmt at the PTO, engaged in 

htSntim C M c O 8 l - t  Of +he T u u b a  -/DM80 PIDC.88, the mal88 O f  product# 

umaufactured by that procoma, rod the on-male bar imsue raimod in thim 

inV88tig8tim. Ra.poPdurt0 8tXd O a f  t.ke the PO8iti- th8t th+ *035 patant i 8  

unenforceable. 

Complairuntm deny thome allegations, cia- th8t the T u u k  IFDH/DM80 

procemm i m  not prior ut to the '035 P.t.Pt, and th8t  it wu in fact dimclomed 

t o  the PTO during reexmdxmtim of the '035 ptmt. 

A reference need aot reador a patent invalid in o r d u  t o  be coruidered 

material. The T u r r k  KOR/DMSO procoma (rad m a l u  of  productm manufactured by 

that  procema) i m  prior art t o  the '035 patmat am .hawrr .bov+. At 1-t c l a i m  

1 of the '035 pateat i r  invalid in viow of the prior u t *  irrCludiag the T u u k  

KOR/DMSO procemm . 
T u u k  and i t m  coumel were aware tht the T8a8be -/DMSO procemm wu a 

po8miblc impediment t o  the patmtabiltty of  the claimed invmation of  the '035 

patent, and a180 mtood i n  direct oppomition t o  mpecific arguumatm in favor of 

'p tentabi l i ty  t h 8 t  T u u k  made during reoumimatioa. For example, T 8 a ~ b e  

repe8tedly argued that t h e  molwnt my8t.mr dimclomed m d  cl8imd the '035 

ptent were hydrow and directly contrary t o  &e strictly aahydrou. I y a t P I  of 

t h e  '257 patent. FF E 30,  ?F D le,. Howaimr, the T8a8be  -/DMSO f m  almo 

"hydrow" 88 cocnplawtm h.- wed tbt term. FF E 8.  

A t  the  time T.nrba f i l e d  i t a  Japraeme counterput application t o  the '035 

patent, T u u k  had wed i t a  KOH/DMSO N-alkylation proce8r for  meveral y.u. t o  

make conmcrcial bulk diltiatem hydrochloride which wu mold t o ,  inter m, 
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PMD in the .Wted-Sktem. PP E 7, PP 0 226, D 234. Tuuk almo h d  

procam. of the '035 patent. ?F E 3. In fact, the iatroductory mectieam of 

the J8puae.e rad '035 patent appliclltiana, mettiag forth the 

background of the invention, are mtrikiagly mimilu, differing in anly a few 

words. PF E 5. The J8puaeme application on th4 -/=o cornmarcid procemm ' 

damcribad that inveatian, in particular the benefit. derived from it, in 

hnguge virtu8lly identic81 to that of the '035 patat: 

The rboM method of the prerent iaveatian umea lema m i v e  
potammium hydroxide that im eamier to ume canpared with the 
canvantion81 modium hydride. ADother advantage i. that it im f m e  

industrial use. 
from the Wow Of axpl08iw 8CCid-t8. It i# u f e  8ad 8XcOll-t for 

FP E 6 .  T . z u k  withdrew its a8pmeme 8pplic8tion m th kDg/pMsO p.t.pt, 8ad 

mint8iru that it did mo in order to keep the procemm 8 trrbe mecret. 

Neverthelemm, T.nrba u a m  well amre of the 8dV8akg.8 of the ICOR/DM80 over the 

'257 p8t-t during the origia8l ,035 p8tmt 8ppliclltiOa uad the -tion 

of the '035 patent. 

Thus, by meember 7, a981, when Tm&e filed ita two J8prncr.e 

N-8lkyl8ti011 applicatioru, ~uuk uam -11 aware that the prior cornnarcid 

rroX/DMSO procema had, monte tan ye8rm m8rlier, molved the dim8dv8atagem of 

yield urd danger of explomion occurring with the '257 proceme. Neverthelemm, 

when T u u k  filed it8 rpplic8tion for the '035 p8t-t ia December 1982, T a m b e  

8rrerted that it w a m  the '035 bue/molveat caabhtiaa which molved theme 

- problem. FF E 9. 

fatenu1 T . r u k  Qcumarrtm, which were produced to re.poPdant8 in thi8 

investig8tion through T u u k ' m  coumcl, further illustrate thmt T u m h  knew of 
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Of i t s  pmcermem over thome in the '257 p8t-t'. but did aot t e l l  the rrrmiarr 

that the T- ItoH/DMSO m e m t  prior procams had ptwid.d T u r r k  w i t h  the 

m u a e  wdramatic improvemeat' aad the .UIY yield am tha m / r c e t e a e  procame of  

the '035 patent. FF E 27.  A ~uuba roport from June 1981 mtatem that 

becrmt c l e u  that alkylation can take place in the 8- -er whem ItoH/DMsO 

the r u c t i o n  proceeds to  the m u o e  degree (y. 30 - 86)) with acetoae. Acetone 

im considered adv8ntageow mince the ruction f luid ha# a l i g h t  colorbg,  rad 

the collection and di.pom.1 of the molvuat im m i ~ p l e . ~  FP P 29. 

T . n r k  reputedly argued that the molveat .y.t.aP. dimclomed aad claimed 

i n  the ,035 p8tmt are hydrour and directly Copt- t o  the mtrictly uhydrourr 

mymteuu of the '257 patent, yet T u u k  did not tell  the examiner that the 

KOH/oMsO procemm 81.0 w 8 m  hydro\u. 

reexamination that w t t l o  IDr. kapchol the aqueow proceaaem of the '035 

R E 30. Tuuk almo 8mmert.d during 

patent that remulted in a 90 percent yield were 'a total  marprime' aad 

'violated a l l  that the] Yat, T8a8be did not t e l l  the rvrminet that 

the prior T u r r k  KOX/DMSO procemm rrrm aqueoum. FP E 3 1 .  

T u u k  argued that 'the chsmoaelective alkylation of the procammer O f  the 

'035 patent im c r i t i c a l  to  the industrial mc8le pr&uctioa of d i l t i a ~ e m , ~  

while fai l ing t o  a d v i ~ e  the examiner that the mame chemomelective alkylatioa 

v.. pommemmed by i t a  prior I[oII/DMsO procemm for the "indumtrial scale 

production" of d 5 1 t i 8 Z e m  hydrochloride, w h i c h  -8 then mold in t h i m  country 

prior to  the c r i t i c a l  date. FF E 32. 

- 
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materiality of the Tambe KOH/DM~O procoma im uadermcored by the fact that 

KOH/DMSO procema would be conculed from the rrrminrr. 

In coanectioa with the rmxudaationm, Tazube muhittod to the PTO 

decl8r8tioru O f  patent J8-8 O.mbZ.11 8.q. .nd AdrlmUr EEq.,  

conccrrring tr.nrfer8 of di1tiar.m to - before the critical date of the ,035 

wtent. Both decl8r8tioru referred geaer8lly to the pmcemm w e d  by Turrba 

which "differed from the '035 procemm" (Gaabrell 8t 1 11) or "$8 not dimclomed 

in" the '035 patent (Adelaun 8t 1 9 ) .  However, neither the 0.mbrell 

dechr8tion nor the Adelaun deCl8r8tiofi identified the procemm 88 the 

cannarci8l T u r r k  KOH/DMSO procemm, or the f8ct that it -0 8 hydrau 

pr~cemm.'~ FF E 21.  Botb decl8r&tionr indic8ted that T u u k  mold or provided 

dilti8t.m -de by another procemr aot dimclomed ia the pateat to - for the 

T8n8be 81.0 apparently withheld the identity of it8 prior commarci81 
proceaa from it. expertm until after the rerrrminrtion cartifieate v10 immuad. 
PF E 22. Complainurtr' expert, Dr. Baldwin, conceded that thim procemm m u d  
have been dimclomed to the Pro. PF E 23. Another of canpl8in811tm' expert., 
D r .  Liotta, temtified on depoeition that he conriderad the T8a8be KOWDMSO 
procemm to be equivalent to the procemm of the '035 pateat. Irp E 24. He 
l8ter changed him opinion. 
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pIlZp0.e O f  obk- 8pPrOml O f  fhc drug. mm, -ither daClU8tim 

identified the -/DMSO proceam or referred t o  ury cornaarcirl d e m o  

Tuuk'm couruel rant 8 dr8ft declu8tiapl to  8-r OunbZ811, which mktad 

tht d i l t i 8 Z . m  mrmrf8cfUXad T u u b a  b a8- by 8 Wrda 8 m C Z 8 t  pn>Cem# Y.8 

mold or provided free of charge to  

8pproval, and included the corrclwion that much m8lm could not f8ll uuder the 

public ume and on-male provimio~r of 35- U.S.C. S 102 (b) . PP E 33. 

for tba purpomem of obkiaiag FDA 

Mr. Gambrel1 revimed h i m  decl8ratioa. Although he retained thr Ultimate 

Corrclurion that Tuuba'm truuferm t o  IWD did not effect 8a on-88le bar, he 

8dded the avut "thim is not aeceam8rily true if tho product produced by the 

foreign procemm i m  YLQP or sold in t h e  Orrited Statem w i t h o u t  remtrictioa. a 
p C a v w ,  751 F.2d 671 Wed. Cir. 1985).m F? E 34, 35. 

After coamlktion w i t h  couruel for T . a r k ,  Mr. -11 rwim.6 h i m  

&8ft O f  the decl8r8tiosr. 89.h. HO delet.d, 0th.r -8, tba C i t 8 t i O p  

t o  r e  c a v w ,  and the sentence rwmedrately preceding the cit8tion. Thu, 

his d8Chr8tion now mt8t.d tht Oth. Iuquge  O f  S lO2(b) doem not 8pPly to 

the pr8ctice of 8 procesm rn a fororgn country (wh.th8r m C r 8 t  or 0thrrWi.d; 

hence it crnaot be prior art 89arnst a U . S .  patent." PP E 35. The 

de+r8tion of Jamam O.cabr.11 went through a mcriem of modific8tionr by wirich 

the declarant's original concorns about the poss ib i l i ty  of -8 or m8las 

effecting .SI on-male bar und.r & re 'a" - were 8dit.d out, 1-V- the 

erroneow imprammion t h a t  no malorn 02 dr1trat.m nvde ia thim co\mtry could 

pommibly effect 8x1 on-sale bar r f  the patented procemm i m  performed overmeam, 

despite the f8ct that the declarant ra h i s  e8rli.r dr8ft had mated th8t  

repreaentm the applicable law. 

Dempitc the f8ct tht the Gmbrell urd Adelmur d 8 C l 8 r 8 t i 0 1 ~  Yare written 
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in an indefinite mmner mo 86 not to re- the b u e  or molvant w e d  h 

172 reference6 ia a September 1993 Xnformation Dimclorure Statement ("IDSn), 

urd a November 1993 Supplamm+tal IDS. PF E 17, E 19. Although the rYIminer 
I 

placed his initial8 next to the cit8tioa of thm book, there $8 110 asmuraace 

th8t he read the entire book in order to find the miagle, obmcure reference to 

the T8nabe ItoH/DMSO pr0ce8s." R D 248, D 249. 

The only mention of the T a m b e  -/DMSO procemm in the book im 8 brief, 

me-eentence reference to the m e m t  potumium h y d r o x i & / ~ O  procemm at page 

They found th8t the reactioa proceedm w i l y  by the uae of potammiurn 
carbonate aad ethyl acetate in place of pot88miwn hydroxide m d  
dimethyl 8ulf oxide. 

FF E 17.  

No effort wam made to poiat out t h i m  meateace. Furthermore, if the 

examiner read this mentence, it wuld not have revealed the information 

nece~sary for the examiner to corutder the procems u prior art. Other 

Witten mources, Such 88 the ple8dings -8 b-.t$g8ti=, would h W  

infonncd the Pm of Turrk's prior we of the procemm, aad the ;ale of product 

of the process in the United St.t.0, am well 88 the fact th8t the procemm 

contained feature8 which T a m b e  claimed an 8rguP#n+8 for p8t.ntability of the 

'' The book Prom B i r t h  to ToQpr , i 8  110t limted b fhc 
reuumirution certificate. PP E 12. 
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'035 proce88. The male in the United Statem, prior +o the critical date, of 

dercribed in the book. PP E 20, E 13. mor ru an effort  M& to  poipt out 

that the Tumbe -/p180 procemm vu mhydrow,m u --fed with the 

"8trictly  8nhydrmn coabitioar of the '257 patmt.  FF E 1 3 .  

Thu, having o d y  the book, which T8a8be umerted vu aot prior ut, the 

ex8dacr had no way of le8raiag of the critical prior art malm.. 

Couruel?m conduct w i t h  r e g d  to the Tamba book i m  urrlogo\u t o  the 

uitmtion in -. . pLs v. 8 795 1. SupP. 619 

(S.D.N.Y. 1992), in which the court mated: 

. . . IC1 f inal ly  cited t o  the PTO, without dimummion uad buried 
in a limt of reference. an article by E u p u  & Walpole . . . which 
referred to the moue te8t result. Oa tha probuct.. Ab8.nCa of 
bi8CUS8iOZl Of -8 far-fram-highlighted it- i m  110- Of 
an inteat t o  protect XI'. pornition thaa t o  eall the mattu to  the 
attention of the PTO. The X8rp.r & Ualpole a r t i c l e  warn not cited 
i n  the pateat 8pecific8tioar di8clommd to thr public. 

& a t  625. The 8- i 8  true here. Th. manner in which the book w u  cited by 

T u u k  coun8el is  more indicative of m intent to  coa& the -/DMSO 

proce88, than to df8Cl08e it to  the PTO. 

miaconduct. 

concerning the l~rapcho *967 patent, urd (2) arg\mnurt. -de to the rrrminer 

about 8uppaaed 8ide re8ctionr. 

There i r  further sai8conduct which i m  axsmplified by (1) eveat8 

During the patent promecution tht led to the immurnce of  the ,035 patent 

During rcluumiarrtfaa, Turrrba uad i t 8  T u u k  d i d  not di8clo.e the '967 patant. 

reprerentativea mirchracterired the '967 pateat. 

The '967 patent dlEC108e8 and clriau the drug mthi8ze8im,m 8 "parentm of 
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Tha '967 patent which C h i -  t h i 8 X O . b  d .0 d i m C l O O U  th.t wi 

hydroxidam, a clamm which includrm potumim hydroxido, can be wed in the 

N-alkylatiOZl O f  b . n z o t h i Z . p h ~ m .  PP E 48. a W C h  1983, while +h. 

8 p p l i C 8 t i a  for the '035 patent V.8 +h. R a t e a t  Office 

identified the '257 patent and the '967 pateat u relevant prior art t o  the 

EPO couaterpuf of the ,035 patent. FF E 51. The E#) mubmequeatly rejected 

the mopean application 81 uapateatable over the '257 paturt in viow of the 

kapcho '967 P8tUt." PP 53. ?UrthO1cmoZ8, C 1 8 h O  t0 .P #- 

alkylation procemm w h i c h  ware premeated in the applicatioa for the '257 pateat 

were rejected by the PTO in the United 8t8tem ovu, 

,967 patent, and the cl8im0 were then curccrlled by T.nrk. 

u, the kapcho 

FP P SO. 

Neverthelerr, 8t no time during the pateat prwecutian did T . n r k  or i t 0  

reprementativem c i t e  the kapcho '967 patent t o  th8 PTO. PP E 52. 

IM8m~ch am the T- patent &p.rtawnt in ip.n m e  mot bowledgeable 

about the dimclomure requiranrurtr of the PTO, it wu the policy of Taxmbe t o  

mukait a11 potentially relevaat infomation t o  their attorneye in the Waited 

St8tes, mo that the U.S. 8ttomeym could d a t e m e  w h a t  8-d be dimclomed. 

FF E 54 .  Neverthelemm, T u u k  did not m a t  the '967 patent t o  i tr  

att0rn.y. h the United State.. F'F t 55. 

Tuuba talcem the pomition tbat  it did aot motify i t e  attorneym in the 

United Statem about the '967 pateat becawc it believed the '257 pateat to  be 

more relevant hamaarch am it dimclomed 8 procemm for the muruf8cture of 

I' 

' 035  counterparts am uapatmtable over the '257 aad kapcbo '967 pateat. 
53. 

The Ierael i  and the F i M i 8 h  patent office. 8lmo rejected the rempective 
PF E 
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~.prk witaemmer. R B 56. 

marthermore, it i m  a t a b l e  whether ia the =tut of the @035 p.tmt 

which claimr particular bue/moltnnt caabiP.+iaPrr tht the '257 i n  more 

relevmt. T 8 ~ b e  knew that unlike the @257, the @967 dfmclomea the we of one 

Of the ( U U C t  b8.e. C l 8 i - d  by fh. @035 p8t-t ( i . m . @  P0m.i- hydroxi&), 8. 

-11 8. UI '8qUeOUI" ructiorr. Thrm h8m b..a Po w l m t i m  88 t o  e y  T . a r k  

took the i a i t i a t i v a  t o  evaluate for itmelf the 6.gna of ralevurce of  the @967 

p8t-t t o  the fhrited 8ktem prorecutiorr of the '035 Wtmat, up.cirl1y 8 h c a  

the ,967 warn c l u r l y  80 highly mnterial t o  tb ,035 patat promacutiea. 

Rather, an inference can k dr8m that "mabe lm8u tht the '967 patent wu 

m8teri.l t o  i t 8  ,035 p8t-t 8 p p l i C 8 t i 0 O 1 ,  .nd b t a + f w l y  Withbld it. 

-ti=, T e  d i S t w 8 b . d  +b. @035 p-8. from that O f  

the '257 patent 001 the ground. that the procemmem of the '035 Wtent were 

aaqueous,a and thw adiunetric811y appom.6 t o  the .nhydrour ry.t.mr of the 

'257 p8t-t. a R E 40.  T I I u k  81.0 repnmented that Dr. Xrapcho wed only 

anhydrous procemmem, while coacmaliag fran the examiner the fact that kapcbo 

wed 8 l k U  metal hydroxide* a8 bamem in cambia8tian w i t h  aprotic molveatm, 8 

aptem which complaiarntm here ammert im aot 8ahydroum. 

twice told the PTO that  the '967 patent bimclomed N-rlkylatiow of  

banzothiarapinem wing  a.nhydrousa corrbitioru. Eowmmr, coarplairrurtm here 

R E 41. T u u k  

ammert t h a t  the reference almo bimclomem aqueour corrbitioru. PF E 42. 

Indeed, the '967 pateat canditioru are mhydrousa COPdltioru, 88 cocPplah8atm 

ume that  FF B 44.  
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ructiaar. They -re the ugunmatm that (1) riag cle8tt.g. or (2) the retro- 

Michel re8ctian of TZP might take pl8ce uader P8cht.r ('035 dt io4 . ) .  FF 

E 60. 

In addition, the Naguaju, reference muggemted that ring cleavage 
vas 8 distinct pooribil i ty under Pachter bue/molveat conditione of 
8evma-msmbared oluzephe8 (8- Ej(P.riumat8l,p. 245 (d) . Thi6 too 
would have taught 8my from the proce8me8 of tbe ,035 p8t-t. 

FF E 62. 

occurring at p. 245(d) of Nagarajm doem aot in fact refer t o  Pachter 

base/8olvent conditione, r i ther  t o  '251-type condition8 of  .odium &de uld 

DMF. FF E 63. Canpl8inurts' attorney8 8ubmitt.d 8 letter t o  the PTO, in 

which they attempted t o  mamendm Dr. Baldwin'm deCl8r8tion, chngiag "P8chter 

b8se/8olvent combinationD to 'Pachter-like b.88 8olvent comb~m8tion" 8nd 

changing the page reference t o  page 2 4 4 ( i i i ) .  PP E 64. However, Dr. Baldwin 

never muknitted an amended deChr8tion t o  the PTO. FP E 65. 

Amide from m y  typographic81 error w h i c h  m y  h v e  occurred in the B8ldwj.a 

'' ( . . .continued) 
hydroxide, md 8180 dieclo8er the we of 8cetone-vater aiixturem 88 the 
eolvent. FF E 46 .  
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deCl8r8fim, the mubmtaace of the insue r8im.d by Dr. 8.3d-t i0e.t th.t 

m g u a j m  reported 8 ring cleavage of concarp to am wins pachtor -tiam 

op TZP, i m  itmalf epurioucl. 

The N8g8r8jm ring (Which one vojd p.trar .W with T Z P )  OCCUrI 

d e r  '257 conditioaa but not uadu ,035 coaditioru. mg8rajm ucprammly 

reported that riag cleavage occurred only with aitro-8ub8tituted N-rryl 

&de.. 

Cl88tt.ga W.8 8 dimtinct po0Eibility-rmd.r p8ChtU b888/.0lwt CosrditiOnr. 

E 69. N8g8r8jUl CUUlOt k-f8irly r d  to 8-8.t tb.t riag 

E 70,  E 72. It vu therefore mimle8ding for Dr. 8.r- to .\rgga8t to the 

examber that Pachter bame/molveat condition8 led to riag cluvrg.. PP E 73. 

Both tha rad 8.ld- 6.Chr8tia -8.t t h t  th. -88fbility Of 

retro-Mich8el re8ction of TZP might det8r Ch.P3ilt# f m  att.lqptw th8 

N-8lkyl8tiop UXld8r P8chter/'035 condition8. ?F 8 74. a p U t i C U l U ,  Dr. 

Keade temtified that m article by Millm ud Whitworth mugg8mted th8t ret=- 

Michel re8ctim might take place rrth TZP. FF E 75. Xouever, &a 1970, 

Tanabe rcieatimtm publimhed their experiamtm mhowhg th8t TZP did aot undergo 

retro-Michael reaction i n  the same conditionr in which it wam muggemtad by 

Mill. urd Whitworth that other knrothiar.pinoner might uadergo ntro-Michael 

reaction. 

that there warn no retro-mrchel roaztron of TZP wider the coaditiom of Mill. 

and Whitworth, m d  T u u k  urd a t 8  -el mhwld aot have r8imed the 

pommibility of much a reaction a8 u. argument to the examiner. 

FF E 76. T u u k  mheuld h v c  knom from ita om8 1970 public8tioa 

PP E 77. 

C. Copclumioa oa DProtorcoability 

The totality of the evidence in thim mvemtigation pertaining to 

that the '035 patent im unenforceable 

procemn aad the mal8m of probuctm 
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manufactured by that procam were material to the xwum&aatiop ptoceedhga, 

md further that T h ,  i t a  CQ\IIuel, md otharm act- op b . h l f 8  

intentienally concealed the Tuuk -/DMSO procemm from the P'IQ 

reawnination of the '035 ptmnt. Therefore, the '035 pat-t i m  

unenforceable. 

Each of the r a m e n t m  import. d i l t i 8 2 8 ~ 1  hydrochloride made by an 

accrued procemm, .ell. much diltiazera for importation into the United Stat-, 

or mellr uuch dilti82ea1 after importation into the Uaited Statem. FP P 1-9. 

VII. W Y I o T L C I m ~ Y  

In accordance with the Notice of Imm.tigation, camplainm+m allege that 

rempondentm have comnitted md are d t t b g  act. which u. deanmd unlawful 

purmuurt to mubmectioa (a) (1) (8) (ii) of mection 337.  The 8 v d l a b i l i t y  of 

relief  to caglainurtm from alleged Ud8Wful act88 mhrll 'apply d y  i f  an 

indumtry i n  the United State., relating t o  the uticlem protected by the 

patent, copyright, tradenmrk, or -.k work COIICeZ%Ledr or  i. hi the 

procam. of being e8tablimhed." 1 9  U.S.C. 5 1337(8) ( 2 ) .  

Paragraph (a) ( 3 )  of meetion 337 (which wam added u prt of the aamibum 

Trade and Competitiveneam Act of 1988) provide. the defiaition of an 'mutry 

i n  the United Statem" (referred to herein am a m d O l l Y m t i ~  indamtry') as 

f olloum : 

For purpomem of p8ragraph (21,  an indumtry fn the United States 
mhll be cosuidered to axi8t i f  there i 8  in the United Stater, with 
rempect to the article. protected by the p8t-t' copyright, 
trademark, or numk work conceraed -- 
(A) mignificurt iawmtmeat in plant and equipmeat; 

(8) mignificurt employment of labor or capital;  or 
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i n  the United Stater for  further procemming aad for male. FP G 14-16,  40. 

The legislative hiatory of the 1988 .awndmaxltm coaceraiag the definition 

of darnamtic indumtry directly addremaem the imaue of 0y.ra.u t8UaUf8CtUria9 by 

a canpl8inurt. W i t h  re8pect to the throe factot.  oatmerated by the 8t8tUta 

" 

compl8imntm (in opposition to  the other partiem, bcluding OUII) take the 

contend that even i f  T.nrk'm 8cetyl8tion mtep were covrred by the '035 
p.turt, 8 domamtic iadumtry could not be fauad to  &at.  

An dimcumad i n  det8il rbow i n  the aection on c h i m  interpret8tia,  

position that the 8Cetyl8tiOn .tap i. Cowred by thc '035 -tat. Re8pondaatm 
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H.R. Rep. 40, 100th Caag., 1st 888.. 157 (1987); 8. Rep. No. 71, 100th  Cong. 

let SeDr. 129 (1987) (amphami8 addad) .'l Themfore, Coagremm conteuplated 

foreign production under the p8t-t 8t i8.W coupled with domutic activities 

that matirfy one or more of the factor. muwmr8t.d ia the mtatutory definition 

of dolnemtic indlmtry. 

quemtion of whether a domartic iadustry may be fouad in the came of foreign 

murufacture uader procam. pateata am well u product pat--. T h i m  lack of a 

distinction between the two circumrturcer im not murpriming g i m  the context 

It is clear that the mentence emph8mited above applia. to 811 three 

found in the firrt axid mecond factorm, m d  the term giLIV(Utumatn i m  found in 
the third factor. Furthermore, it is rtated in the eaph8miz.d meateace that 
'this definition' doer not require actual production in the United State., 
without limitation to m y  particular "factor,' am fm the c u e  in the meatmcem 
that imnadiately precede it. 

factor8 enumerated b p8r8gr8ph (8) (31,  bl88mUCh B8 th, fern "8iWfi-t" iS 

The importation into the United States, the male for importation, 
or the male witbin the United Stater after iaportation by the owaer, 
importer, or conmignee, of articlem that -- 

(i) infringe a valid and eaforce8ble United Sate8 ptent, 
Or a valid urd eaforcerble United St8tem c-ight 
regimtared under Title 17; or 

(continued.. . I  
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to an equ8l footing with product patantm. Congremm, thuefora, costemplated 

both procemm and product patmtm whea it dimcummed the m u t i c l e w  in the 

The 'articlem or "the ar t ic le  protected by the patmt' i m  the linchpin of 

which all relevmt activitie~ are performed aad all relevmt imramtmcnfm are 

1988 expremmly extended the protection of mectiosr 337 to unfair acta c a t t e d  

aad eaforceable Uaited State. patent, it i m  ruuoaable to umame that in thim 

portion of the 1988 rcrunllmrmtm duliag with -tic iadwtxy, an warticle 

protected by the patentm io an article aude 0 V e r m . u  by 8 proc8.8 covered by 8 

valid uxd muforceable m t e d  Statem patu~t.'~ 

( . . . continued) 
(ii) are nude, produced, procemmed, or miaed under, or by 
meum of, 8 procemm covered by the claim of a valid 8ad 
enforceable United State. patent. 

19 U.S.C. S 1337(8) (1) (8) .  

Senator mutenberg, an origirul author of the sectioa 337 rmu\dmantm, 
mt8ted th8t mpro~em8 p8tent r8fomn, urd Section 337 -form are Cffapl~muXtary. 
The two meamurem are a reflection of the breadth of the problem pomed by the 
infringement of intellectual property right., aad the n8ed for tal variety of 
molutiolu." 131 Cow. Rec. S16003 (November 20, 1985). 

Congrems ucpremmed mpecial concern for the product8 of pmcemmem w e d  in 
biotechnology and the phmuceutical irrdurtry. m, &,&, 134 Coagremm Rec. 
H5520, WSS2B-29 (July 13, 1988) (remark. of Rep. Pimh): 133 Coag. Rec. 810275, 
S10355 (July 21, 1987) (ramrirkr of Sea. Eat&). The product. under 
coarider8tion in thim investigation are pharauceuticrlm uu3 are certainly 
eacomp.mmed by theme concerm. 

In the Wouoe Report mubmitted by R.prementafiv8 kmt.aslwier, the 
Committee on the Judiciary noted that w[plrocemm patmt protection today ir of 
central importance to the phrauceutical inbrutry.w E.R. R e p .  No. 60, 100th 
Cong., l8t Seam., at 5 (1987). Deayiag proceom patent protection wignorem the 

(continued.. .) 
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with rempect to the marticlea protected by the without ury referaace 

to where thome articles are produced. 

Whether, in view of the 1988 8medmaat8, 8 doa#mtic iadwtry amy be fouad 

to eximt in the c u e  of a procemm patent that im pr8cticad owrmeu will be 8 

wtter of first impremmioa oa the Comnimmion level. Rowever, in an urlier 

c3 ( . . . continued) 
reality that the offeadiag act i m  the iraport8tioa of 8 prmduct -de through 
the uae of a protected procesm patent or itm mubmequent male within the United 

Industrial Competitiveaemm almo found that 'the failure to extend much 
protection dimhimhem the economic v8lue of United Statem procemm p8teat8.m 
Id.  

State.." H.R. Rep. NO. 60, .Up-, 8f 6. Tha PZ88id.af'm -maim OSI 

In it8 recomeadation to mtrengthen procemm patent protection, the Senate 
Judici8ry Comaittee mt8ted: 

Once the patent on 8 brand-auae d n q  h a  expired, uryone i8 free to 
make, ume or  me11 the product hmm\rraing the F'DA cleuurce), but if 
there im an unexpired patented procemm for nuking the drug, then 
other partiem rmut find 8 different-w8y to &e it. -.in, in order 
to obtain 8 patent, the procemm ca\Ut k nOv.1, rueful rad uaobviou8, 
8n invention w h o m t  dimclo8ure would burefit the public 88 envimioned 
in the Conmtitution. To obtain 8 procemm p8teat on 8 rueful, new 
way to make 8 medicine im not to prolong or reV8rgreenm the product 
patent oa the medicine itmelf, even if the patentholder for the 
procemm ;nd origirul product io the mame inventor. NO reaporuible 
critic of S. 1200 h a  ever maintained that goa& made abroad by 8 

procam patented in the United State. mhould be r l l s d  to cane into 
the United St8te8 to benefit cotppcrtitorm of the proce8s p8tent 
owner. 

S .  Rep. No. 8 3 ,  100th Cong., lit sea.., at 47 (1987).  
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iadustry could eA8t even if the chdw proce.8 cmmrad by the ptsnt  

.uit ware perfommd over8088 by the foreign Cooqplrirrurt .  Bo dam8tic *try 

-8 found -Wr, & the bnte WU lLOt -Ched by t h  -88im a m .  

becaume the Coamirmion affirmed the administrative law judge*. f- t h a t  

the ford- C-1a-t W88 XlOt U8- tha C l . i m r d  

i8-e tbrt hVe8t igat iOn.  r e  Ce-, 20 U.S.P.Q.2d 

O f  the P.t.af 8t 

1602, 1610 (U.S. I n t e l  Tr8de Cam'n 1991) (citing -it Corn. v. V w t  oy, 

742 P.2d 1421 (Fed. Cir. 1984).  

The application of the donw8tic -try raquirment in  mectia 337 

inveatigatiam, both before & after the 1988 mmAnuntm, .\rpports protectiea 

O f  industrier 

exploited by doma8tiC actfvitier and hv88tswrrt.. 

which the p8t-t i 8  practiced OV.n-8 but f8 fur+h4lt 

In m u .  Co. v .  -em m*l , 727 P.2d 1368 

(Ped. Cir. 19831, the ?.der41 C i r c u i t  held that .the relevaat boaw8tic 

'industry' extends only to  article. rhrch c m  within the claim8 of the patent 

r e l i e d  on.." The productron of aeceooorrer for the article8 protected by the 

patent, which ia were certarn toy vehlch8, -8 held not to  be part of 

a domartic indwtry." Weverthele.0. the ?ederal C i r c u i t  held t h a t  .in proper 

C8?.8 'indurtry' m y  enconp~oo 1);. than the rurufacturing of the  patmted 

item . . . .= at  1373 

The Federal C i r c u i t  Crt8d 0th.; ~mt.nce8 i n  which activitiam other than 

" 

legislative hirsory quoted, w, the new proviaion -8 intended t o  build 
upon utiat ing Cammimaion decrmiono a0 they related t o  investment aad 
equipment, am well am .rapAoy.rrrt of Arbor or capi ta l .  - 
" 

vehicles,  nor are they integral t o  them,' and further that a [ t lhere  i 8  rimply 
not enough rigaificrnt value added d w 8 t i C 8 l l y  t o  the toy vehicle8 by 
Sch.per'8 rctiviti.8 i n  th28 c~untry.~ m, 717 F.26 8t 1371. 

Although schapcr warn decided &fore the 1988 unenhent8, 88 8eea in the 

It u.8 found tht I t ]  he acceoooriem are not a aecemouy part of the 
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servicing under -ties am -11 u aame domutic production (in 

-1, ware found by the CoQmirmion mufficieat to warrant detennirutionr that 

the 'indurtry' requirement WU wt: 8ch.wr, 717 P.2d at 1372-73. 

The Comnirrrion h88 corui8tently held f h t  relief ill 8 p.tmt-b.8ed 

investigation under .action 337 i8 dependent upon whether a complainmt ' i8  

cxploiting or practicing the patent in coatrovcrrmy.m 

, Iav. No. 337-TA-315, ComPi8aioa Opinion at 

16 (1992). 

found to exist, am noted by the Federal Circuit ia m, reflect. the fact 

that the domamtic induntry im not determined by a rigid formula. but by 8n 

examination of the facta in each invertigation, the article of coIw.rce, urd 

realitier of the nurketplace. 

The variety of circum8turcer ia which a domaatic indurrtry h88 been 

-le-- Dirkivem a 
-, Inv. NO. 337-TA-215, 227 U.8.P.Q. 982, 989 (United atat88 

Int'l Trade Comn'n 19851 (Cornaimion opinion on tnaporuy relief). 

In thir investigation additional atepa are perfonaed oa the product of 

the chemical proce.8 covered by the ,035 patmnt (e.9. N-8lkyl8t.d TZP) kfore 

the product ir made available to conmumera. One of thoma atop8 ir not covered 

by the '035 -tent md i8 performed war8ea8 (i.e., 8cetylation), while other 
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~rketplaca . 

8dmini8tratitn law judge th8t the -.tic irrdurtry .houtd be & f a d  88 

albas! ! S - m M  , m. NO. 337-TA-164 (1984) ('[I]+ MY 

hppea t h t  the 8rticle n8ultiag from the qloikfion of th. iwoltnd 

intellectual property i. not itself aa actual art ic le  of eamauee, but i 8  

phy8ically iacorpor8t.d in an 8rticle of -re@..). 

In Ccnain PcrmpD1I C z  , Inv. No. 

337-TA-140, 224 U.S.P.Q. 270, 284 (Waited State8 Intel R.6. Comm'a 19841, the 

patented and copyrighted element8 were arnuf8cturmd 0lt.rm.u p t  -re 

amentia1 componeats of the perronal muputem aa8embl.d ia the -tad State.. 

The article of conmsrce wa8 found to be the complete per8oa8l Comput.r, t h w  

requiring that the domemtic indwtry be defin8d in ternu of much cornputarm. 

More recently and 8fter the 191B amndannt8, in the 

danartic addition to the coarpleted product $8 the additiolr of import& -18, 

which ie optioaal and, kcawe the pateat cotnm the completed imported hiage, 

not the dowel feature, [the addition] doe8 not b u r  dirmctly m the 
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the United Statu vu not totally dimcourrted. XU-, it vu held that 

lIpL at 23 (empharia added). 

In t h i m  iamturca, it ia clear that without the work carried aut by m, 

Tumbe*8 diltiazem HC1 would be worthle88 a8 8 phumrrceutical product. 

into &.age fornu for humur coruumptian before it c.0 be effectively 

8dminimtered to patieat8.L' PP a 29. cmverta T u u k ' r  bulk diltiazem 

into a variety of &.age forvm." 

Therefore, the article of commrrrce protected by the pateat $8 diltiazam 

HC1 which ha8 been converted into &mag8 forum. 

Re8pondeatr h8ve t8ken the poritian that, u, becawe T.nrba doe8 

not need m, in particular, to convert it8 di1tiaz.m HC1 into &.age form, 

urd becaumc W could iource it8 bulk dilti8ZmC1 HC1 elmewhero or becawa 

T8a8be could churge it8 method of prepring diltiazun, there i8 m naxus 

" C8rditem product. made from diltiatem HC1 are ch8aael blockers w h i c h  
inhibit the influx of calcium into 8 cell. PF G 31. Cudizem product8 are 
taken by people w h o  have angina (re8tricted blood flow in the coron8ry 
arteria81 urd hypartumion (high blood premmure). PP 0 32. 

''I 

of bulk diltiwem occur in w h a t  could properly be called a "bulk diltiazam 
market.' 
diltiatem HC1 which ha6 been finiahcd into conuUmCr ph8rnmceutiCcrl 
preparatioru. 

It i8 not appareat from the evideace adducmd 8t the hearing Whather 8.1.8 

Xowever, it is clear that 8 competitive c~~uumer market sxiatm for 

" 

SR and krdizem IV which are different &.age forma of Cardizem. 
io -*8 moat migaificant diltiazem preparation. PP 0 14-16, 18,  3 0 .  
C8rdizem CD ie produced in  Xannar City and Puerto Rico. PP G 2 ,  15,  16. 

krdizem product8 include carbizem CD, cudizam tablets, carbizem 
cudizam CD 
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between the u t i c l e  protected by the '035 p8t-t 8ad m ' 8  doaaa8tic 

8CtiIdti.8. 

The evideace 8- that hypothetically T a ~ b a  could ch8age i t a  method of 

prepring dilti8zm (e.9.  T a ~ b a  could Chage b8ck t o  i t 8  -/DMSO procear or 

t o  8 aovel procerm), md that technologically = ueuld be able t o  8ccrmmnAlta 

- 

Ouch 8 ChUlge W i f h o u t  .ub.tU%tial arodifiC8tion i t 8  a m t i c  

0 6' 8 .  There i r  PO aOid.nca t h 8 t  fran 8 technologicrS 8tuadpOint m\ut 

ume T.arba' r bulk dilti82m. 

H r ,  8lmort any to the T u r r k  procua could brve uakaowa 

effect. ia the quality or charactari8ticm of tha bulk dilt iatan.  Beaume of 

FDA requirrmsntr, m'm procearer 

work i n  combination with T.ruk'r 

conduct8 rerearch and developamat 

comply w i t h  FDA requiremurta. PP 

the bulk dil t i8r .m would require ev8lu8tion, qu8lifiC8tiaa, v8li&tioa, rpd 

mtability testa by in order t o  cocaply with n-tr. PP 0 44.  

If the procerr t o  auke bulk dilti8z.m wed ia m e r  Carditan prep8r8tioru were 

changed, ?@Rj would h8ve t o  8murb itr NDA, aubmit 8 a e w  Drug H88ter F i l s  t o  the 

F'DA, and w a i t  for approval, an overall procerr t h a t  would U k e  somewhere 

between one md 8 h8lf urd four year.. Problems would, of courre, 81.0 e a t  

if MMD sourced bulk dilt18ten1 from a co(ppul)r other thua T-. 

T u u k  md M3D bve  h d  8 long-tern ucclumive mupply rmlatioruhip 

regarding bulk dilti8r.m. FF 0 28. Turrik can only aupply bulk dilti8t.m to  

W D ;  aad MMD cui  oaly purchma bulk dilti8zem from T W .  FF 0 27. EMD uad 

T- h v e  developed 8 relatioruhip over the year8 throughout which Turr$ .  

h.. COIl8i8tmtly rupplied m with high W l i t y  product thr qurntitiam 
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necesrary for HQ to maintain a rupply of product in the uurketplace. PP 0 

39. 

terted, md releuad to nvrrufacturiag UpOa mOOtiXW .pacificcrtion criteria. FP 

0 40. Bac8ume of FDA requirematr, procerrm and .qUiFeat are 

carefully qualified to work in coabirutioa with T8n8be'r formulated bulk 

diltiazem. PP 0 41. 

Therefore, although hypothetically T W  and BBQ could case to do 

After HQ receiver T.p.ba9 8 iPaported bulk diltiu-, it ir -led, 

buninero with each other or to w e  the ,035 pteat'r procerr, it would comc at 

a heavy camasrcial price. Furthennore, the prior holding. by the Federal 

Circuit md the Conmirrian on dmertic hdutry do not ruquire that activities 

and invertmantr m y  be coruidered part of a boma8tic iadrutry only if 

pcXllIU38Iltly coaamitted to t h  p8t-t at i88Ua." the mhtiolubfp 

between the complainmtr in thir iavertigatioa wmuplifier the kind of 

invertmeat that ratirfier the policier behiad the bomartic iadumtry 

requiremeat, erpecirlly when the patented procerr i r  curied out overrear. In 

particular, T I I u k  hu &omen to exploit a United States patsat by contracting 

with HMD, a Waited Stater coarpury whore activitier.give value to the T.nrrk 

bulk diltiazm in the United Stater comwner market. maleer iaverta#ntr 

urd provider employn#nt in the Waited Stater in carrying out ita contract with 

T a .  

h r  been receiving bulk diltiazrm from T . r u k  riace the late 1910'8. 

FF G 38. Today, Carditem productr corutituter WD'r largert product line. €7 

" 

dedicated to the pateat at irrue rhould not be coafouad.6 with the 
Comnirrion'r holding in 
relevant, invertmants in plmt and equipment, for axunple, murt be irrevocable 
and binding. Conm'n Op. at 21-22 (equipmeat to be delivered in the future 
under a contract that complainrat could rerciad on payment of unrpacified 
cancellation fee not a i a v e r t ~ t m  in plmt m d  equipment). 

Thir querfion of whether activitier m d  iavertmmfr mu8t be uaalterably 

to the effect that ia order to be 
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0 30.  - ba8 made mignificmt iavemtmmt. in plant aad equipalult, u d l  a. 

in the enploymeat of labor and capital.  Beeawe of the miteable unouat of 

re80urc88 .ab employment devoted t o  the c-cirl u@oit.tion of the '035 

m i g d f i c m t .  They allow the amaignee of the '035 patent t o  iacrume the value 

of the bulk b i l t h t m ~  by converting it iato a v8luable phrrayceuticrl 

2 .  W C m t l Y ,  h88 OV.t c 8-e f H t  Of i t 8  -88 c i t y  faCil i t ia8 

dedicated t o  Carditem product8 aude from bulk diltiatan mupplied b~ T-. 

Pp 0 3 .  fn 1992, .mployed bpprOXimately c h r l l - t f m  888OCi8te8 bl 

Kan88e City,  of which approximately C wre devoted ful l - t i -  t o  the 

production of Cudit .cn product.. It 0 11. 

h8 8180 btn8t.d C mr:liOth p l m t  ULd eqUipU4ult 8t mCh8 

Ptoductr, fnc. (%PIn) %n Puerto Riro  where Carditan product8 are produced. 

FF 0 5 .  Furthermore, )+(D lea88a C mqwre feet from RPf in Puerto Rim; 

apptoxinutely C aquare feot ate uaed for the production of Cuditem 

prpductm. WU2 laamem C direct labor .cnployeer fran RPf; C of theme 

individual8 are working of. the production of Cardizem CD urd SR. PP 0 7 ,  9. 

I n  addition, evidence h~ 8atablrmhd tht h88 made 8ub.tmfi81 

inve8tmant i n  the ucplortatron of the '03s patent through reaurch urd 

development linked to  the drlr%atem MCl rn &.age form. 

re88arch md te8tiag neceamary t o  w e t  the FDA requiramatm, mD.8 remearch 

k i d e  fram the 

70 

roughly C of the value of the fini8hed dilti828~t XC1. FP 0 9 1 .  
Camplainaatr' expert premented evidence ~howing that WEYO activitiam add 
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rad developsant a n - ~ u m b e ~ a  dilti0z.m haa led to the development of M z e m  

CD and Cuditan 8R. II, 0 86.1a 

DaQpl0irrurta aad OUII hve  praaeated evidence mufficleat t o  d-trate 

that the ~ c t l v l t i u  urd invratmenta of m in the W t e d  State. w i t h  reapect 

to  the article protected by the pstrnt are aufflcirnt t o  aatlafy the bonwetlc 

'' 
product line through 8 tr8in.d .alar force, uad through educ8tianrl 
i n f o m t i o n  m d  product infomatian baaed an compu.tive teet  atudlea. 
87.  

H4D provider urtaruive amrketing md proarotim rel8ted t o  I t a  Cudhem 

PF 0 
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PF A 1. A molecule i m  the mullert conrtituuht of m8tter. At- mrke 

all matter, but atomr can j o i n  together to form certain m h a p m  or 

org8&8tioru called molecules. Tutorial h. 13-14. 

PP A 2. The mynthesim of 8 molecule im the corutructioa of the molecule 

by briaging together coamtiturrrt 8toaar that are required to make up the 

mtructure of that molecule. T h t  construetima i 8  done by c h d m k  -ugh the 

proceases of chemical myathemi., in particular by the ume of chemical 

reactiaru. Tutorial Tr. 12. 

never existed in rut-, but u a m  dimcomred by T.nrk workera ia the courme of 

their remearch activitiem. Tutorial Tr. 12. 

F'F A 4. All moleculem CIII, in principle, be myathemized by chemical 

re8ctioru c8rri.d out by chemimtr. Tutorial h. 12 

PF A 5 .  Organic chemistry im the part of cheubtry th8t de8ls with the 

moleculem a d  re8ctioru of the element carbon. Tutorial Tr. 13. 

FF A 6. Different atom h v e  different ability to form bonds. 8ydrogea 

CUI only form oae bond, mo itm bond im ahova in aotatioa by a mingle line. 

C.rbon.cm form four different bosrd. to other atonu. Tutorial Tr. 14. 

FF A 7 .  A molecule which bearr either 8 pomitive or 8 neg8tiw U r g e  io 

called an ion. Tutorial h. 15. 

PP A 8 .  Anythiag t h t  mubmtitutem for hydrogen i s  called 8 mub8titu.nt 

group. Tutorirl h. 16. 
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FP A 9.  Benzene consists of six cuborrm and m i x  hyazrosaru. Tutorirl Tt. 

14. 

(Cenfigr8de), md uaed 8. 8 O - d C  m 0 l - t  .nd 8 Mteti81 - 
for  other ructioru. Tutorial Tr. .l5. FP A 1. A kntrp. ring i m  mb8p.d l ike  

8 hexagon. Tutorial Tr.. 1 8 .  

FF A 11. A 7-membered riag rtructure t h a t  u c i m t m  in org8aic charietry, 

Tutorial Tr. 18. 

PF A 12. A cert8ia C o m b h 8 t i m  Of 8 -.PO ml8CUh .nd 8 

dihydrothiazepine molocule i m  8 b s n t O t h i 8 2 e P h  mo18culo mtructur8. 

benzene ring joined together w i t h  8 thi82epine. T U t O r h l  Tz. 18-19. 

It i m  

FF A 13. The pSitiOlX8 8 d  tht b u u O t h i 8 Z w h 0 ,  U tdth 0- 

moleculem, are =-red t o  mhow placem when certain mubmtitueat group. may be 

pl8ctd. By Cm-tia,  1 i# 8t t h t  mulfur. Tutorid R. 19. 

F'F A 14. TZP, tha 8t8-hg Ub8teri.l for  ths W-rlkylatim 8t fame the 

'035 patent, i r  nvde by 8ddiag certain mubstituentm t o  kmzothi8tepine. 

OH, i 6  c 8 l l t d  8 hydroxyl group; urd 011 8tm 4 ,  a 0Xyg.rr W i t h  2 -, i 8  

c8 l led  8 c8rbonyl group. 

Tutorial Tr. 20. 

The 

FF A 15. The molecule dilti8t.m h r  the ..ma b.nzothi8repine mtructure 

8. i n  TZP, but u t 0 8 6  of the hydto-1 group it bu -th.r grOUp 

c8ll.d 8cetoxyl (writtea in 8 mhort form 81 OAc), mad i a r t u d  of the hydrogaa 

at 8 certain porition, it h r  different group which coauimtm of two carbop. 

linked together tannirutiag ia 8 oitrogm which bearm two methyl group.. 

T u t O r i . 1  Tr. 23-24. 
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FP A 16.  In order to perfom 8 M e a l  rO8Ctioar mad to crute one 

bopd., one hap.. in a controlled aad predictable my. Tutorial Tr. 25. 

FF A 17. An 8cid in 8 compo- or 8 molecule t b t  can give out or donate - 
to mother molecule an entity called 8 protm. 

Tutorial Tr. 29. 

80 aa rcid i. 8 proton donor. 

R A 19. The recipiurts of the H+, tha rccclpton of i t ,  ara c8ll.d 

b8rer. Tutorial Tr. 29. 

FF A 20. Acid# and b8mer arm two a i d u  of aomthiag C l a d  an 8cid/b8me 

reaction. The b8.e i. the acceptor of the H+. Tutorial h. 29. 

reaction8 that relate to orgaaic chdatry im the vmry aimple 8Cidb8.e 

reaction. Tutori.1 Tr. 29. 

FF A 22. Not all b88eo have to be aeg8tiwly charged. However, most 

negatively charged entitier or io- b v e  b88ic propertie.. Tutorial Tr. 30. 

FF A 23. The idma of 8tr-h of acid8 8ad b8.e. 88 8 gUrar81 term 

relate. to the ability of a b8.e to take the proton from 8n mid. 

b8.e hu 8n extremely high 8ffinity for 8 protom, it i m  called 8 8troag W e .  

So if a 

Tutorial Tr. 31. 

FF A 2 4 .  Sodium hydride ir a wry otrong brae that CIZL take 8 proton off 

of momt thing. relevant to this investigation. Tutorial Tr. 31. 
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PF A 25. P 0 U . i -  cubaeute i 8  8 d e  b u e  th.rr m o d i =  hylfirids. 

Tutorial T%. 31. T 

FF A 26. T b  dOgr88 t0 which 8 ptoC8.8 OCcutr i 8  g-eraly 1888 fith 8 

weaker bme. 

Tutorid R. 31-32. 

It i m  not simply a qrumtian of the ructioa taking longer. 

PF A 27. MUly O f  the ch.miC8l -Ctia 8t immIAe in +hi# hV88fig8tim 

involve 80lido. 

the mixing may not be very good. 

in one aolid and the moleculem in aaother molid would be perhpa not very 

effective in achieving the clome approach t h t  i m  aecumuy to make the 

chemical reaction. Molecule8 hve to come v u y  dome together, virtually 

If you mix two solid. together to create a chemical reaction, 

And the actual contact bet- the molecule. 

touchiag one rnother a8 it were, before the ructiam CID ptocmed. 

Tr. 33. 

Tutorial 

R A 28. A inwlvipg t m  molidr would ptob.bly ba -- 
if it worked. So, chunimtm h v e  to take the molidm .ad dimmolve th.m in  a 

molvent, a liquid. In the liquid, the moleculem of the molidr are dimpermed 

and are free to moyc about. 

urd create chemical reactions. Tutorial Tr. 33-34. 

W e r  thome coaditiozu, they can came together 

FF A 29.  Solvento are powerful device8 that h v e  beua dimcovered by 

experiment for  achieving the clooe appr08ch of.the moleculem in different 

re8cturtm to enable them to undergo the chemical ructioa. Solvmtm play a 

primary role in briagiag the moleculeo w h i c h  are diamolvhg them together me 

that chemical reaction can take place. Tutori8l Tr. 34-35. 

FF A 30.  There are m y ,  m y  thowaadr of diffrrmt molvmt. available. 

Tutorial Tr. 34. 

PF A 31. Solveatr are not all the 8une; they h8vt diffezeat rbilitiem to 
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diE80l~e thiago. Tutorial Tr. 34. 

-8 t h t  .like dim.Ol-# like." TUt0ri.l w. 34. 

FF A 33. Certain typem of molventm, much am the aolecula benzeae, are' 

frequently wed. Eouever, in the came of a m . ,  lema mo pow kcawe people 

have dimcovered th8t item a carcinogen t h t  vu wib.1~ wed. 

35. 

Tutorial Tr. 34- 

PP A 34. Another molvmnt dimnumed in +him invamtig8tion i m  the rimple 

3-carbarr catapound: .cetane. 

invemtigation i m  a molecule called ethyl acetate. Tutorial ~ r .  35. 

A d  mother molvurt that im dimnumed in thim 

PF A 35. Other molventm include ethyl alcohol uad methyl alcohol. 

Tutorial Tr. 35.  

PF A 36. One mhould not ammune t h t  molv8atm ua not actually involved 

the Chemical t.8Ctim. k C 8 U O  &n m m  Cam.. it in ]oowa that th.y 8rY. 

They are not there j w t  aa a neutr.1 amdim to pe-t molecule8 to approach; 

in many camem they are mvolwd. mtoraal h. 35. 

PF A 37. In momc came., molwntr actually participate in the chdcal 

procemm itmelf. A clammica1 e u a p l e  of that ro the rmlecule of water. 

Tutorial Tr. 35 

PF A 3 8 .  Water ir a molvent I t  aa aot an orgaaic compournb, but it i m  

known that it participatoa ~n chmrca: toactaonm. Particularly reactionr of 

the acid baa8 variety. f'utori.1 t r  25-36 .  

Pp A 39.  By adding water to certatn mort. of reactiosu, it h 8  been 

found that water CUI actually act .a a carrier of the proton from oae acid to 

the base. So, it m y  partierpate &n a hidden way in proton truufer 

reactioru. Therefore, molvmtm are not totally neutral mtitiem. They can 
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play a role in the chemical procemmer that take plam. Tutorial Tr. 36. 

plr A 40.  Th.rr are many way. of c8t.gorithg or clumifying molvaatm. 

Tutorial Tr. 36. 

FP A 41. 8- people ume the tenn nQrror mlVIpt, for thome 80lV8at. 

that CUI particularly molubleite, or dimmolve pomititnly chrged mpeciem. 

Tutorial Tr. 36. 

Pp A 42. Some people ume the tenn Iaprotic molwtm.a Thome molV8atr do 

not have readily rccemmible protoma on them. Tutorial Tr. 36. 

towudr the reageatr in a way tht i m  undamirrble. 

that w i l l  comauane the rugeat that one wu ~ I p g  t o  do a chemical ructiaa, it 

would be uadeairable frm the poiat of view of 8chievbg the &mired 8 i m .  

Tutorial Tr. 37. 

80, if one wem a molveat 

FF A 4 5 .  N-8lkyl8tim i m  l i k e  .r) 8lkyhti- =Ctim, utcmpt th8t  

in8te.d one transfer. a group we call Al, which i m  an alkyl group. 

Tt. 37-38. 

t o  the h o t  t o  give an mion plur the 8lkylat.d product. 

An mioa i 8  8 negatively charged mpeciem. 

nttorial  

The alkyl  group io  truufemd from the dosror of the alkyl group, 

Tutori.1 Tr. 

It remultm from the 

38. 

FF A 46. 

lomr of 8 protoa from the neutral molecule. 

ate left  with the &on. Tutorial h. 4%. 

The proton is pomitive, mo you 

PP A 47.  In the alkylatioa 8t immue w i t h  the procemm of the '035 p.tmt, 

the  8t8rth9 mt8ti81 i s  TZP. The 81kyhtiOZl OC-S OD 8 pUtiCUlU 

atom. %tori81 Tr. 41. 

pf A 48. fa general. there 8re m8ny way6 of doing 8 rmctioa, much a8 
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tbat of the !035 patent. Tutorial Tr. 42. PP A 1. Thh rlkylathg rugeat ia 

the ,035 patent procamm i m  a COQPOUPd tht i m  callod DMC hydrochlorido. It i m  

8 malt. It i8 .O ionic C-. It Colrt8h8 8 po8itimly chugcrd m C i 0 8  

that will evantually becam the alkylating ageat; aad it iPcludom chloride in 

the ult mtmctw. It i m  8 white Cry.t8llh molid. Tutorid Tr. 43-44. 

PF A 49. The DMC hydrsochloride it88lf i8 aot a ructive alkylating 

ageat. 

by ramwing the elenmatm of hydrogen chloride acid by tu8 of a hme.  

Tr. 44.  

The molecule i m  tnnrfonnrd into rnother moloculo which i8 called OMC, 

Tutorial 

A 50. mc i8 8 -le&O. It hu 1-t 8 PrOtm from the 

cry.talline material to give a material which is a liquid. 

material. Tutorial Tr. 44. 

It im ua oily 

A 51. i8 +he 81kyl8tihg 8gmt. It h kaow f- -y 8tubi.8 

th.t thi8 type of canpuad give. rime to 8 now mpociu which im pomitively 

charged, ha8 chloride, m d  i8 called ua atiridiaiura ion, 8bbmiatod 'At'. 

Tutorial Tr. 4 5 .  PP A 1. The atiridiaium cma, irr fact, intoract w i t h  the 

chloride m d  go-back to where it cum from. 

there mort of forr~.rd-backward reaction8 occur. However, the important thing 

i8 th8t when one ha8 thi8 OnC material in the right enviromnent, it c8a 

80, there i m  m a n e  evidence tht 

generate thi8 atiridiaium ron. Tutorial h. 45 .  

FF A 52. The aziridinrum ion im iatriaric8lly mora ZUCtiVa in 

alkylation reactiwu thaa the DMC. Tutorial Tr. 45. 

?F A 5 3 .  Although the atiridinium ion im a roactiw alkylating agent, 

other reactioru cur occur. 

the alkylating rragent, rather than the atiridiaium ion. Tutorial Tr. 46.  

However, m e  people will argue that maybe that im 

PF A 54.  The atiridiaium ion i8 po8itively chrged; md the TZP i8 
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negatively-charged. Th.t corre.paadr to a f8nr8ble oriUlt8tian of C h r g a S ,  

bec8we w r i t 8  chargem 8tft.e. T U t O r U  TZ- 460 

FF A 55. Potamrium hydroxide and pokmmima c8rbanate buem 8ra ipSrgmic 

campormd.. 

are white; mame are crymtrllinc matuialm; aad they are very poorly moluble 

inorganic molventm. Tutorial Tr. 47. 

They are l ike  .odium chloride in that they are ionic malt.. may 

FF A 56. m t e r  d i 8 8 O l w S  pot8m8itrm hydroxi& md pot888im 

hydroxide, it formm a molutioa in which we know therm are the positive 

potamrim iaru urd the hydroxide ioar floatiag about in equal aumberm. 

Tutorial TY. 48.  

FP A 57. Diltf8Z.la the N-alky1at.d TZP which hu kUl 8Cetyl8ted. 

Tutorial R. 50. 

8. Dr. Taylor 

PP A 58. Oae of the mubmtratem fa the Pachtu article,  OB p8ge 1, i a  

acetanilide. Acetudlide h 8  the mo-called urdde mtmcture in it. The amide 

I t N C t U r C  i# a180 premat in T Z P ,  h h g  th8 NH 8dj8-t to  8 Cum boubh- 

bond oxygen. Tutorial Tr. 53-54. 

FF A 59.  

benzene ring (a feature tomon i n  a great deal of the prior u t  dimcucrmed in 

thim invemtigatiorr). Tutorial Tr. S I .  

In the acetmilide structure, the nitrogen i m  coaaacted t o  a 

PP A 60.  Rmctionrrl group. b v e  chemical r u c t i v i t y ;  aud the u t  of 

organic myntheaim i m  really  t o  carry eut Aactioru on one f u n c t i m  -up in 

the prameacr of other functioarl group.. Tbtorial Tr. 54. 

FF A 61. An n - u y l  amide a8 an amide w h i c h  ha8 m aryl  group which is, 

the Bi-1e.t a.8,  8 8 i - h  benzene ring 8tt8ched to i t ,  to  tha nitrag-. 

Tutorial Tr. 55. 
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PF A 62. M.ny Of these 8tnIct-8 that m dbCIlD8ed this 

-8figatia h W  fO& -8 which @ " 0 I I . m  " Th.t "-" - a 

certain C double-bond o functionality. 80, in f8=, ==e&y, TZP i s  not a 

beazothiazepiae; i t ' s  a buuothiatepiae-one derivative. But that i 8  

understood. Tutorial Tr. 57. 

PP A 63. Sodium 8ad potassim are grouped together in Qroup la of the 

Periodical Table of Elemuats. hrtorial Tr. 62. FF A 1. The purpose of the 

Periodic Table i s  to arraage elaneats in a puiodic way mlatirrg to electronic 

stmcture, so that all of the caapourad. ia Group la share ma electronic 

similarity ia that they a11 contain one electron ia their auterarost shell. 

They differ in size k c a w e  of the a- of  .halls of alectroxm ia these 

at-, but they d l  8- 8 

lBOllO-C8tiOll8. hrtOri.1 Tr. 62-63. 

Ehrm(C8l P m r t y  h f h t  they d l  form 

PP A 64. Barium i 8  found ia OrOUp 2. O f  th8 miodic Table. Bui- i8 

mmber of what i s  called the alkaline euth mu1 -8 i.e. 

which h8ve two electron8 in the outerumst 8h.u md whul you Ip.ke sdts of 

them, you remove two electronr rather than one. Tutorial Tr. 63 

those metals 

PP A 65. The alkaline earth metals c u x y  two positive chuges rather 

than one, in contrast to potassium or sodim. 

Tutorial Tr. 63. 

PF A 66. It is oftan the c&se that the r08ct8nts that you wish to re8Ct 

with e8ch other are not soluble in  the same thiag. Tutorial R. 68. 

PF A 67. mta88ium hydroxide $8 soluble in -tar. miUm hybroxib. i 8  

soluble in water. Sodium hydroxide is  soluble ia water. Tutorial Tr. 68. - 
PF' A 68. you h8- 8x1 of +ha ructmts di8801-d ia the 8- phue, 

that i s  called a homogarrow reaction medium. Tutorial Tr. 68-69. 
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PF A 69. Abic we8 the combb8tion of molvantr m t u  md mathyleae 

chloride. Water and methylene chloride are not moluble ia uch other. 

Tutorial Tr. 69. Tht in0 if you mix water  md methylene chloride they 

meparate, and you mee 8 bottom layer of methylene chloride md a tap layar of 

water. They do not dimmolvc in uch other. The molubility of mtar ia 

methylene chloride im very l aw,  md the molubility of  methylene chloride kr 

-fer i e  very low. Tutorial R. 69. 

FF A 7 0 .  TEBA is 8a acronym mtmdhg for  triethy-1 rrrmnaium 

chloride. Tutorial Tr. 71. 

FF A 71. TKBA i m  one of .IIIDP~ meveral twm of phaae traxufu crtdy.fr. 

T U t O r i 8 1  Tr. 7 0 .  

FF A 72.  TBBA $8 W b t  i 8  a11.d 8 w t e w  m r l m  mat. Tutorial 

Tr. 7 0 .  

FF A 73. A qu8teraclry -i= 88lt i 8  8 aitrr0g.n 8tm which h U  fOUr 

group. 8tt8ched t o  it. 

Tutorial Tr. 7 0 .  

The group. cui be the m a n e ,  they CIII be different. 

pf ;A 7 4 .  TEBA i o  a clamrial phama trwfer crta1y.t. 'It ham a water 

moluble part, urd it ham a water iaroluble part. Tutorial Tr. 72. 

FF A 7s. A catalyat i m  manething which promotem the rate of a reaction 

without being coruumed i n  the procemm of the reaction. Tutorial Tr. 7 4 .  

C. Dr. Tmbet 

?F A 7 6 .  The bame in the Profarauco procemm i m  .odium carbanate. 

Tutori.1 Tr. 78. 

FF A 77. Bach of the molvmtm i n  claim 1 of the 0035 patent have - 
c8rbonyls. Tutori.1 Tr. 8 0 .  

FF A 78. The l a t i n  for potammitmr is kalium. Therefore, potammiurn  i m  
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hydrogen benzene ring. Tutorial Tr. 85. 

PF A 82. T0lu-e ha. Cum .pd, Of COUI.0, but 110 Oxygur. 

Toluura u. called a hydro-carban 801Veat. Tutorial Tr. 85. 

FF A 83. TOlUsnC b.8 Of thm p - a i u  8 i a b r  fo benzme Without 

the toxicity. Tutorial 2%. 85. 

PF A 84. Toluuae i 8  W e d  am th8 O-aniC 8019.nt for th Prof-- 

promma. Tutorial Tr. 8s. 

FP A 85. oood doxmrm are good at  801V8tiag m i t i w  i-. Thay have 

electroru available to mhra. Tutorral h. 8 6 .  By tbat defiaitiorr, toluene 

im not coruidered a good donor molvent. Tutorial Tr. 85-86. 

PP A 86. If one h m  an o q u r r c  rolecule w i t h  8a evma dimtribution of 

electroru, there im no chtge,  no pattral charge anywhere. 01, thm othar had, 

if.one h m  momething t h t  attract. the electrons to one.urb, like aa oxygen, 

for irutaace, they will k p.rtra:ly neg.trve, leaving the other end partially 

Pmitiw. T h i 8  i8 Called 4 dlpol. 0; d r p h  -t. Tutori81 h'. 88-89. 

FF A 87. If an ion 18 murrounckd by 4 dipolar 8olvrat, it will Otiu%t 

itmelf mo th8t the negatrvcr end of the drpolt im toward the poritiw iom. 

And mimilarly, it will orrent rtmelf 80 t h t  the pomitive and of the dipole i m  

toward the negative ion. mtorral h. 89. 

PP A 0 8 .  Methyl acetate, ethyl acetate, and acetone have a mubrtmtial 
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dipole mumeat. Tutorial Tr. 90. whrn toluuae ir conpared to thore rolvantr, 

hydrocarbon 80lVaUt8 much u toluene Q not have mch O f  a dipole -t. 

PP A 89. Tha dielectric comt8ut refem to how a u l a t b g  a molwrrt ir. 

Tutorial Tr. 90. 

PF A 90. 

roluble in water; water ir not roluble in them; and they form two layer8 w i t h  

water. Tutorial Tr. 92. 

Toluene mad the hydro-carbon rolventr in general are not 

PP A 91. 

PF A 92. Acetone ir infinitely moluble in water. Tutorial Tr. 93. 

PP A 93. The ~Olvoat8 lirtod in the '035 patuat are hydrophilic, muring 

Lipophilic mew they dirrolve fat, 

Ethyl acetate ir appreciably water roluble. 

they di8.01~8 water, and almo lipophilic. 

and are fat-loving. Fat IIYIP., in t h i m  came, an orgudc arolocule. Tutorial 

Tr. 93. 

PP A 94. The rolveatr lirtod in the '035 p8tuat 8re c8rbonyl coatainiag. 

Tolueae ir not. Tutorial Tr. 94 

FF A 95. Carbonyl. molwatr are both hydrophilic and lipophilic. Toluoae 
- -  
ir lipophilic, but ir not hydrophilic. Tolume will dirrolve the org8dc 

rubatrate in the alkylating aseat, but it will not df880lW the iaorgmic  

bare8 th8t are w e d  in them alkylatione. Tutorial h. 95. 

0. Dr. t indhok 

IT A 96.  When one rpeakr .bout ryntherir in te- of the phuauceutical 

or the bulk phmaceutic81 indwtry, one ir rporkiag about batchom in mitor 

rurging between 200 kilor to 1,000 kilor per batch. Tutorial Tr. 104-104. 

PP A 97. In the phn~ceutical iadurtry thore 8re roughly 20 differeat 

rolvantr from which to choore. Tutorial Tr. 106. 
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FF B 1. Claim 1 of the '035 patmt rrrrd. u followr: 

A method of praprrbg a banzothfuapirU derlv8tiva of the fonnula: 

a 
S P O C H 3  

wherein R i o  hydrogen or acetyl, or a ph8rm8cauticrrlly acceptable acid 
addition arlt thereof, w h i c h  cornprime. corrdrruing a compound-of the 
f 0-8 : 

a N 5 p 0 

I 
h 

OCHg 

wherein R io the oame 88 defined above, with 2- (dianthyl8mbo)ethyl 
halide either in the premence of pot888ium hydroxide S.a acetone or 
in the premence of potammim carborute in a 8olvant 8elect.d from 
acetone, lawar alkyl acetate, mixture of acetone . ~ d  water . ~ d  a 
mixture of lower alkyl acetate and water, and if requirod, further 

8ddition 881d thereof. 
COnVerting th. product into 8 p m C 8 U t i d l y  8CCwtabh acid 

a 1.  

FF B 2. The '035 *tent $8 not 8 pioneer p8t-t. Taylor Tr. 2594. NO 

witnem~ for complainmts te8tifi.d that it im. 
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FP B 6.  T8n8be di8tiagui8hed the alleged irrp.rrtiaaa of the ,035 patent 

over the prior ut, mpacifically the ,257 pataat, u f o l l m :  

fn view of the fact that the irutaat -tian mlimiaatm mti-y 
the &agerow prior art itep of conveniaPP into the alkali metal 
malt .ab reduce. the two atep prom88 to a mingle .tap, Applicurta' 
inv-tioa i m  not u r t i c i p a t d  by the prior ut. 

$7*. It i B  i8 
-* 

at 2-3 (.mphui8 added). 

?F B 7 .  Tha ,035 patent specification state. ia part, u follorn: 

It i r  known that the benrothiatepine derivative (I) in which R i 8  
hydrogen i 8  prepared by r u c t i n g  2- (4 -  methoypheayl) -3-hydroxy-2,3- 
dihydro-1, S-b.nrlo-thi&mpine-4 (SSI) -one w i t h  8 b u e  math u 8odim 
hydride, m w l i C  8odf\nn or 8odiUln ab. 80l-t ' .ucb 88 
di1mthyl8ulfexid8, dioxane, tolueae or x y l u ~ e ,  and than r u c t h g  the 
reaulunt .odium aalt w i t h  2- (dimethy1amho)ethyl halide (U.S. Pat. 
No. 3,562,2571. Moreover, in t h i 8  llwthod, .odium hydride uad 
dirneth-yl8ulfoxide &re knova to  be romt 8uitable for  ume in c8rrybg 
out 8aid condenmation reactiea. Bowever, the methad of out 
8aid coaduu8tion reactiaa by the -8 of 8odim wid@ uad 
dimthyl.ulfexi& i B  .till UXWati8f8CCOry in tb8t m i d  arthod i 8  
inevitrbly 8ccomp.aied W i t h  .id8 -C+iopI duc, to 
arathyl8ulfinylcrrrboaion ( O l a S q - )  which $8 fo- aUrw th. 
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FP B 8. The ,035 mpacific8tion provide* furthu: 

m mentioned hereinbefore, in corppuimoa w i t h  the )mown mathod 

the beazothiarephe derivative (I) by the w e  of m o d i =  hydride and 

inventian io quite advurt8geour mb ecoMaic8l for prep8riag the 
beasothi8tepine deriv8tive (I) 021 m hdwtri81 male k c 8 W e  the 
baarothiarepine (I) caa be prepared without undemirable m i &  
rercti- by th. w e  of much an inucp.zuive rugmat am potrmmfum 

hydroxide or pet8mmium carbonate to be w e d  ia the promant hvmatfoa 
im quite mtable m d  a8my to bandla, the method of the prameat 

in Chem. Bag. New., 44, 48(1966). 

dbCl08.d in u.8. P8t. NO. 3,562,257 (..g., 8 mthod O f  PrrpUbg 

di=thyl8ulf-d&), th. --Owntimad mfbod Of the pZe8mt 

hydroxi& O r  pt888iUEl -bOll8te. m m m r ,  mint?. the pot8.8iUUl 

1XlVSXltiOn cu1 k c8rried Out Without eXplOriVe 8CCidWltm 88 reported 

IQL at col. 3, linea 21-36. 

PP B 9 .  fa the ,035 patent it mt8tem that it im u1 improve-t on the 

N-8lkyl8tion procemm dimclomed by the ,257 patent. The expert. concur. CX 1 

[RX 11941; Kende Tr. 491; Taylor Tr. 2594. 

PP B 10. The rmmerted improvemeat im m8id to lie in the w e  of five 

durgeroua than thome dimclored by the '257 p8teat and remulting higher 

yields. a 1 [Rx 1194); Taylor h. 2596. 
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FF B 11. The five We-rolvsrrt combbation8 dimcloaed md chimed in 

c18im 1 of the ,035 p8t-t 8re: 

Cambination SolPant 

RX 1194; T8ylOr Tr. 2596-97; RPX 10638. 

PF B 12. C l a i m r  2 through 12 of the '035 p.t.nt, i .e. ,  the r8m8hiag 

chinu of the '035 patent, u e  811 &purd.nt cl8ia~. 8ad =fer only to  the 

PP B 13. The '035 patent -8 not di.clo.8 th8 am. of any hydroxide b u e  

other thm potaarium hydroxide, urd it doe. not dimclome the we of any 

T8ylot h. 2596, 2603. 

PF B 14. Bx8mple 1 of the '035 patent report. 8 yield of 86.28. U 1. 

FF B 15. lbc8mple 2 of'the '035 p8t-t t8port8 8 yield of 90.78. Q( 1. 

FF B 16.  Example 3 of the '035 patent report. 8 yi8ld of 92.7). CX 1. 

FF B 17. prlrrmle 4 of the '035 p8tmt report. 8 yi8ld of 94.58. CX 1. 

FF B 18. Q[ 1.  Orumple 5 of the '035 -tent rep*. 8 yield of 90.2); 

FF B 19.  Ex8mple 6 of the '035 patmt report. a yi8ld of 90%. Qt 1. 

FF B 20. gxrrmple 7 of the '035 W t m t  r8po-8 8 yield O f  87.3). a 1.  

?F B 21. C18im 1 of t h e  ' 035  patent ideatifie. only two .pacific baoer 

for we in the chimed N-81kyl8tion r88ction: pot8a8ium hydroxide 8ad 

PF B 22. A Ch8d.t of ordinary .kill  i n  the art would read cl8im 1 of 
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Taber, Tr. 3118. . 

YP B 23. Nowhar8 h t h  rpacifiC8tion Of fhc '035 -tart A8 6 my 

orantion of/or reference to .alk.li mew hydroxi&.. or 'alkali metal 

carboa8tem.n CX 1; Ookel, R. 815-17, 826. 

p1? B 24. Nowhere h the mpecification of thr: '03s ptent im there my 

amation of/or reference to any apecific alkali metal malt. other than 

pot8m8iWll ..Ita. Q( 1; Ookel, h. 815-17. 

PP B 25.  E.& md every uunrple of the '035 patent ref- oply to 

potameium bamem. CX 1. 

PF B 26. Neither modium hydroxide nor modim carboaate Am nwntioned or 

referred to anywhere in the '03s pateat for w e  u a b u e  in the C h i ~ m d  

N-alkylation re8Ctim. The only place in the '035 patart whue modiwn bamem 

are di8crumed at all in in col- 1 ,  1-0 38-47, uad colurmn 3 ,  line 24, all 

in connection with the praor art '2S7 pracemm. Qokel, Tr. 817-18. 

FF B 27. The termr g&lkalr wt.1 hydroxidema m d  aalkali metal 

c8rboa8teaa are and were uell-knorn t e N  which uould*hve included potamrium 

hmem, sodium barnem, and certain other banem. ?.bar, R. 2x15. 

PF B 28. Sodium hydroxrde and .odium carboaate are wall-known bamem. 

They arc readily available urd r r d e l y  wed rn the chemical procemmiag 

iadumtry. Gokel, R. 619 

FF B 29. If mombody menfrond to caaplainmtr' expert, Dr. Gokel, that 

they u8ed potammiura hydroxide or potammiur carbonate in a chemical reactim, 

Dr. Gokrl vould autom~trcally thrmk of wing #odium hydroxide or modium 

C8tboMtt  in t h t  reactaoa. Ookel. h. 819. 

FF B 30.  The coat of producxng potammium carbonate ir four to five time8 

greater than the comt of producing modium carbonata. Thum, .odium cubonate 
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ir almost almiyr w e d  for applications 

equivalent chdc&lly. aokal, Tr. 8201 RX 3953. Sodium hydroxide almo $8 

"nrbrtmtially lerr expanaive than pOtU8iuPP hydroxide." Wylor, Tr. 2626. 

which the two cubonater are 

FF B 31. Nmethelemm, Tuubs restricted the ,035 patent to two p O t U 8 ~ u m  - 
-mea -- potammitan hydroaide 8nd potammitan carbonate -- 8ad excluded the 

sodium b&mae. RX 1194; Taylor Tr. 2596, 2603-04; T a r  Tr. 2117-18. 

FP B 32. When complaiarntm* expert, Dr. Gokel, w8m arkad whether he 

would agree that it im unlikely that the T u u k  mcientimtm had inadvertently 

forgotten to mwntion modium hydroxide or modium carboaate whur demcribing 

their iavantioa ia the ,035 patent, Dr. Ookal replied: "1 would certainly not 

h v e  forgottur. Whether they would -- I don't knaw -- I would aot have 
forgotten.' -ellpore, the permon of ordirury mkill ia the u t  "would be 

generally knowledgeable .bout baaem" to w e  ia a chemical ruction much am m 

N-alkylation reaction. Ookel, Tr. 822-23. 

PF B 33. Xad T u n r k  coruidered hydroxide or carbonate b a a  other thm 

the potamrium bmem specifically ideatafied ia clrim 1 of the ,035 patent to 

h v e  been part of  it8 iavurtioa, TIIuk could h8vm w e d  the phrames "alkali 

metal hydroxide.' urd "alkali metal carbOaatmm.a For example, other chemical 

procam8 patento obtained by T & ~ b e  during the relevaat t h e  frune w e d  the 

phrame 'alkali metal' and 'alkali metal hydroxide.' U.S. Pateat No. 4,416,819 . 

(the ''819 patenta) (RX 3952). U.S. Patent No. 4,443,615 (th8 "'615 pateat") 

(RX 39491, U.S. Patent No. 4,438,044 (the " '044  p8teat") (RX 3950) 8nd U.S. 

Patent No. 5,260,438 (the "'438 patent') (RX 3951). Taber, Tr. 2115-2119. 

FF B 34.  The '819, ,615 uad ,044 pateatm were promecutad by the law firm 

of Biennur urd Biermur, the mame firm t h t  promecutad the ,035 patent. 

3952; RX 3949; RX 3950. 

RX 
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FF B 35. The '035 patent doer not dimclome the we of any organic 

molvant other tbrn acatoae and lower .Ikyl acet8tem for  we h the N- 

alkylatioa procemm. RX 1198, RX 1194; T 8 b u  Tr. 2601; Qokel Tr. 767-68. 

PP B 36. Although the '035 p t m t  did dimclome a mubcl8mm of lower alkyl 

acetatem, it did not dimclome a clum or ntbclum of lowar alkyl  katoaea. 

T8ylOt Tr. 2615. 

FF B 37. Rather, the dimclomure of ketoaem w u  limited to  a mhgle 

ketone -- acetone. Taylor Tr. 2615; CX 1.  

FF B 38.  Tuuba did not dimC1080 the w e  of organic moltnntm geaerally, 

much lemm the we of aaprotica rolvaatm. RX 1198; Eu 1194; t i o t k  Tr. 1732- 

33; Ookel Tr. 773. 

FF B 39. The '035 patent did dimclome in it8 uunrplu th+ we of much 

molvantm am eth8ao18 tolumae, methanol, mb chloroform in tho work-up of  the 

product of the alkylation, but d i d  not tmch that thome molvaatm are uoeful u 

molveatm for  the N-alkylation reactioa. a 1 tRX 11941.  

pF B 40.  ~ u u b a  h e r  haw t o  diaclome molveatm g-rally whui it wimhmd 

to do 10, having doae SO i a  i t a  '257 patmat, which dimclomed that the N- 

alkylation of that patent i m  cartied out in rolveat (8.g. dioxane, toluene, 

xylene, dimthylmulfoxide): RX 1140. 

FF B 4 1 .  The dimclomure of the '2S7 .obracea a raage of molvantm from 

toluene t o  DMSO. Taylor Tr. 2S95. 

FF B 42. T- 81.0 dimelom86 b d  ragem O f  mo1-t. b it. 0th.r 

p8teato. RX 4002; RX 4003; RX 3952-2; Taber Tr. 2119-20. 

FF B 43 .  fa defining &mer for uoe i n  the N - 8 l k y l 8 t i O n  of TZP w i t h  E 8  

the '257 patent bcludem the phrame a81k.li metala which it define. 8111: 
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PP B 44. 

 parhe, he,^ u, with 8 PIC of grutu thn le, i 8  urc1Ud.d. 

The 0035 patent doer not mention that ury b u e r  rerambling a 

lCende,* R. 

1395-1396. 

lpp B 45. Claim 1 of the '035 p8t-t Cover8 .zI N - w h t i m  reaction 

enqloying am rolvurtr acetone, a mixture of  acetone a d  water, lower alkyl 

acetate, or a mixture of lower alkyl acetate uad water. CX 1. 

PP B 46.  Wh.n pot888i\mn hydroxide i 8  wed 88 b88e in thc N- 

alkylation procer8 of  clrim 1 of the '035 patent, it i 8  arrly claimsd in 

combbation w i t h  acetone, and the acetone ir  not indicated 88 being mixed with 

or in my way 888ociated with water. Qt 1. 

FF B 47. whaa pot888iUtll wbonrte  ir  wed 8 b.8. the N-alkyl8tim 

proce8s of cl8im 1 of the '035 patmt,  =tar  i 8  irrdicrrtad a8 being o p t i o l y  

mixed w i t h  either acetone or lower alkyl acetate u 8olvustr. CX 1; Xeade, 

Tr. 1428. 

FF B 4 8 .  Water ir di8ClO8.d t o  k .LI Wti-1 C-mt fn Of tbs 

two embodimentr (the potarrium carbonate enbodiotaat) of the 035 pateat. It ir  

not taught am an erreatial component of either embodinmat. Taylor Tr. 

2601-02; RX 1194; RX 1198. 

FF B 49. The '035 patent teacher that patar8itnn hydroxide c8a be wed 

only w i t h  acetone, rad t h a t  it cannot be rued w i t h  arixturer of acetone and 

water. RX 1194; Taylor Tr. 2601-02. 

F" B 50. Indeed, the '035 patent teacher that dehydrating agent8 were to  

be ured with the KOH-acetoae bare-8olveat cambination. fa Baumple 1, the only 

example in the '035 patent il lustrating w e  of t h i 8  corabia8tioa, the 

dehydrating agent rodium rulfate i r  wed in large 8umunt8. RX 1194; Qokel Tr. 

1925. 
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lpp B s i .   he ,035 patent 'tuchr t h a t  when potumi- hyd;tolci& ir the 

b e ,  if any m t u  i m  initially promat in tha acetoou m O l V m t ,  or im formed 

in the ructiaaa, it mhould be rmmwmd. Taylor R. 2601-02; RI 1194. 

Ip B 52. The mpdficatiaaa of the ,035 p8tmt -fen d y  t o  the 

following rolvuitr: acetono, ethyl acetate, methyl acetate, acetone and added 

water .nd ethyl acetate and added watu u porrible rolvmaU. 

Tr. 502, 509. 

Q 1 ;  Keade, 

Irp B 53. C-h-tr' C1.ipL htupnktictn, Dr. Ilrrrrlr, h. 

tertified that  the clur of roltrmtr wrumly dirclored h the '035 patant i r  

.orgadc rolvmtr coat.8- a cuboslfrl group of law wleculu might, wra or 

lema mircible with =tar." tmdr, 12. l258-59, 1454-55; lhade Dap. Tr. 272. 

FF B 54. Tolurnr deu not cum- a carbonyl group. T h r ,  R. 2059, 

2145. 

FF B 55. Toluene i r  notmircible With mter. T.bu, R. 2068. 

FF B 56. #owhue in thm '035 patent ir tha t .  ury mpcific nwntiom of any 

ketoaer other t h m  acetoam u 8 molvmt f o r  the clriarrd #-rlkylaticw proccrmr. 

Ookel. Tr. 768. 

PP B 57. Lower alkyl acetater 8re erterr. ookel Tr. 768. 

FF B 58. The ,035 pateat doer not refer t o  my erterr other than lwer 

alkyl 8cetater. Ookel Tr. 768. 

PP B 59. Nowhere in the ,035 p8t-t ir-there ury mation of 8ay Utar8, 

other than acetate erterr, for ume u 8 rolvuat in tha chimod #-alkylation 

r u c t i o a .  Qokel, Tr. 768. 

8 prior art solvmat in the ,257 pateat. The T.nrk in-torr %artably hew 
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suna tiam period u the ,035 patent, by the mame 89at8,  Bi.rram urd Biemux, 

who promecutad thm ,035 patoat. U.S. Patmt No. 4,228,166 (RX 40031, U.S. 

Patent NO. 4,367,230 (RX 4002) urd U.S. P8t-t NO. 4,416,819 (RX 3 9 f 2 ) .  

Ookel, Tr. 776-78. Tabor, R. 2119-20. . 
PP E 65.  Caaplairrurt'm uqnrt, Dr. Qokal, ncatkinly [would1 agree that 

people of [the Tuuk iaveatorm'l compotonco md mkill in thm ut urd .O an 
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reading the claimr urd axrmpler of the '035 patmat would not con~lubs tht 

FP E 71. Bec8~8e claim 1 of the '035 p8t-t door a a t  r 8 q u i r m  th8t =tu 

be 8dded to or produced during the claiawd N-aUcylatiaa procoam, the bltaatiaor 

of  the 035 iaveatorr war that water i r  not rucorruy to c u r y  out the *claimed 
- 

N-rlkylation raaction. a 1; Taber, ~ r .  2096-97, 2099, 2117-18. 
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FP B 72. The oaly mpecific maation of the we of #tu in the ,035 

Ft.Zrt -8tU t0 a p t i d l y  '8- =tu'; tht WrtU tht i. phy.i&ly 

8dded by thr operator of the procur. a 1; Taylor, Tr. 2602; lkada, Tr. 

1427. - 
FP B 73. Tha refereace in c l a i m  1 of the '035 pataut t o  'a mixture of  

acetone md water and mixture of  lower rlky1,acekte in water," relater 

8olely t o  physically 8dded -fer, 88 taught kr col- 2, l i n e  63, t o  colum 3, 

l ine 

C X 1  

4 ,  88 follow8: 

ConcoQitmatly, whoa the mixed roltrant (i .e., 8 mixture of acetone 
and watu or a mixture of lowar alkyl amtate in water) ir wed u 
the r o l v u ~ t ,  it ir preferred t o  carry out tha reaction by rrfluxirrg 

cubonate and acetone or lowar alkyl acetate, t o  the 
mixture aad than further refluxiag the aqueotu mixture. Ia thir 
case, a muitable anmuat of w a r  t o  be .dbad i r  0.01 t o  0.1 ml per 
m l  of acetone or lower alkyl acetate. 

8 mfxturv O f  the Comparrnd (If), th (IfI), pot8r.i- 

(emph8rir added); Qokel, Tr. 602-604. 

FF B 74. Coraplainmt8' mrt, Dr. W, agree8 that  the oaly place in 

c h i m  1 where water i8 rpecificrlly meationad i r  the l8ngu8ge '8  mixture of 

acetone in water md a mixture of lower alkyl acetate in water.' 

3395. 

Xeade, Tr. 

FP B 75. Nowhere in the '035 patent i r  the term arurf8ce rolveat p h r e n  

de8cribad. CX 1; Ookel, Tr. 1066. 

PT B 76. Exparianentr performed by T u u k  rcieatirtr in 1981 bnmorutratad 

W8t8r doer aot work. T8ber, TI. 2099, 2148; R% 3362; SX 3494; Taylor, Tr. 

2676-77. 

FP B 7 7 .  whur -le8 4 and 5 O f  the ,035 P t a t T  a c h  mcify  00 

8dded water, were m a  with powdered potamrim cubaaa8te and PO addad water, 

the N-dkyhtion raaction did aot proceed. RPX 105lA (mperimantr 8 urd 9 
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2676. 

F? B 78. One ml.ruth% o f f d  by Tambo for why Tm18bm reportad 

yield. kr lbcamplw 4 aad 5 of tho ,035 pat-t, whmrda potumium carboaate md 

acetone urd othyl acetate coatah& #tu. m v e r ,  aouhere in the '035 

pateat i a  the purity (a, #tar eoatmat) of either the acetono or ethyl 

.catate wed kr -1.8 4 md 5 mmtha8d. Tabmr, Tr. 2149; mylor,  Tr. 

2786-89. Aaothor explmation im t h a t  -lea 4 and 5 u o  incomet, mkrco 

they u e  not reput8blo wbg tho mctianm of tha ,035 patmat. T8ylor, Tr. 

2675-76, 2680-81. 

low t o  cawe the decomporition of potamaium bicarbamate t o  form water, which 

would be evideacod by the evolutioa of cubon a@&. T8ber, Tr. 2097-98. 

FP B 80.  An October 1991, a P r ~ ~ 0 8 #  Dwelopmrat Study for the Muntf8cturo 

of D i l t i 8 2 0 ~ 1  Hydrochloridea by the Ched8try Tocbaology DivimiOa of T . n r k  

C u the &me and C u tha molvalt: 

C 
C 
C 
C 
C 
C 

C 
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that the reaction proceeded. T.kr,  Tr. 2180-81. 

FF B 81. Th4 w l a t f n g  8-t d a h  1 O f  +ha '035 p8t-t "2- 

dimethylminoethyl halide" would iaclude both dimrthylrmiacnthyldaloride (DMC) 

urd dimethybmhoethylbtde  (-1, u well u other pomible 

dimethylminoethyl halide., irrcludiog the fluoride and the iodide. Qokal, Tr. 

848. 

FF B 82. Tha objective of the Tauaba Projoct T..ar compri8.d of the 035 

inventor8 yu t o  develop an i w m d  p-88 for th8 rynthuim or production 

of  diltimzem. RX 3737C; RX 3342C. 

PT B 83. Ia conducting the ucp.rimaut.1 work lmabing up to  the '035 

Wtent ,  the T . n r k  intnntora tented toluene u a molvmat for the N-alkylation 

of TZP. 

wTechaology Department Report for the P i r r t  20 Day. of October,. 

(approxiautely two umnthm prior to  the Decemhr 1981 date of the Japuuoo 

8p.c i f i c r l ly ,  a8 reported in a October 1981 raport ant i t l ed  

pr ior i ty  p8fUlt 8ppliC8tiOXl W h i c h  the '035 pfmt  i 8  h 8 . d ) ,  th. T.prk 

rcianti8tm iavmmtigmted a raactim wing C u t h r b u o u r d  

c a8 the 801-t. B, c a O f  W8tW W88 addd  t0 the at C 

C OC for C hour#. The T.nrba acientiatm noted from the rosultm that 

LIumarQu. fonigrr .pot6 mm 0 b . M d  on th. thin l a m  c h r o a u t v .  

T.p.ba aciaati8tm further reported that  the -rimant w u  diac0ntinu.d. 

N a t ,  the T u u b e  8 C i . n f i 8 t m  rep8t.d the m C t i O r r  

Tha 

C d of =tu h t e a d  
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of C m l ,  and 8fte C hour8 of mflwing, they - c l a d  tht the r u c t i a n  did 

not take placa. wt 3494-C; ook.l, Tr. 779-384. 

lrlr B 84. IIhaa -8. --m by 8dmaDt8 pointed OUt 8t  

the hearing to ~ r .  Ook.1, ~ g l l l ~ 1 I I t m '  uqntt on th8 Rof.rrmrco proms, he 

exprerred rtllprire, -king, a[yJu, Im't that odd?...I.rr't that odd?" 

Qokel, Tr. 782. 

PP B 85. Dr. nrinn, opa of the co-inventom rurrvd in the '035 pateat, 

mportqd hi8 not- tht  I-.ucyL.fbg TeP usbg C 88 

the b8re .nd C u the rolvaat f8il .d to work. T 8 b 8 r ,  Tr. 2138-39; RX 

3368C. 

FP B 86. Dr. Gaiao, one of the T8a8be immaton of the ,035 procerr, 

8ttempt.d in June 1982 (rbout 6 wnthm prior to the 0.- 1981-d8te of the 

3apm.re priority pateat ~pplication upoa which thrr '035 pateat w u  W e d )  to 

N-dkyl8fe TZP With DMC.HC1 UU- C u tha b u e .  Specifically,  

Dr. Gain0 wed C in p1.m of C in combia8tion 

w i t h  the rolvent c . Dr. 0.irro mportad that the r u c t i o r r  ruing C 

C did not take place. RX 3362-C; ookel, Tr. 826-28; T & u ,  h. 2123, 

2131-35, 2139. 

FF B 87. In 8 June 1981 Irbor8tO~y report authored by three of .  the 

T.nrbQ rcieatirtr,  Iijim, N.k.0, axid Gaino, N - . l k y l 8 t i o ~ i  of TZP wu carried 

out wing C 8. the bare. The data guuratod from thir reaction 

war ideatified i n  entry t S  in 8 table on TO01707 of Lu 33614. 'On the next. 

p8ge of the document, T001708, the T I I u k  r c i m t i r t r  reportad 'Whm C 

RX 33614; C ir used 81 bare there -8 no reactim aoted 

ookel, Tr. 828-33; T a r ,  Tr. 2123, 2131-35, 2139. 

PP B 8 8 .  T.nrba tertad .ever81 bue/rolvent cocPbia8tioam other th.n 
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those li6ted ia the 035 patent, prior t o  f i l i n g  the application for the 035 

which the yield. ran aot vary high. a Taylor Tr. 2628-2634; Weel 

Tr. 8281 RPX 1061; RX 1272. 

PF B 89. After the im8u8ace of the '035 -tent, the Europ.ur, Fiauiah, 

md ~ r r a e l i  ~ a t e n t  officer, a l l  citing U.S. 08tmt BIO. 3,075,967 t o  ~ ~ r a p c h ~ ,  

P8t-t. RX 1097; RX 1099; RX 1101; RX U02. 

PF B 90. The mropeaa a u m i a m r  ra8mOP.d u follorn: 

EPO Coamunic8tion Purnunt t o  Att icla  96(2) md Rule Sl(2) (RX 1096). 

IF B 91. In respome t o  theme rejectiozm by the three foraiga ptant 

office., T.rrrba argued that the bvention war p8teat8ble over the alkali metal 

hydroxide b8re of the '967 -teat baC8We T8a8be'a five 8perific bum-rolvurt 

combiP.tiozm gave Muqnctedly better renrltr thrn othmr canbFrrritioPl of be. 

and 801V(LDt., iacluding coanbiaatiozm w h i c h  centainrd either the bue,  or the 

80lvsnt, Of the '035 combb8tion8, but not both. RX 1097; RX 1099; RX 1101; 
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hme-aolvant cambinatiom umrm kttu than o t h u  b e - m o l v m t  coolbinatiom, 

' even CombinrtiaPr which included ome of the * 035 baaem or one of the * 035 

molventa. RX 1097; RX 1052; Taylor Tr. 2633-36. 

that the potumium hydroxide-acetone corpbimtim wm .up.rior t o  combiaatiasu 

of  potaaaium hydroxide w i t h  o t h u  aolvmatm me& u di-e or tolueae. T8ylor 

Tr. 2634-35; ILPX 1002. 

hydroxide-8cetone coolbination wu m i o r  to corpbixmtiop. of acetosu w i t h  

rnother .IWi mst8l hme, m o d i -  -de. T8ylor R. 2635-36; RPX 1 1 4 6 .  

FF B 95. '  TIII .k  rtatea in the Canpuatitn TUt Rmport u follow8: 

RX 1097. 

FP B 96. Baaed on tha experiment81 nf1eM.d ia  tho -ti- 

hmc-nolveat combiaatioru, wu not obvi- u follows: 

Judgiag from the fact. (i) that trtr.pcho1 tmachu aeithu tho m e  
of potamsium carbonate aa tha baa. aor tho use of 8pci f ic  -0- 
molvant cambin8tiolm to be .Tcplay.d in tho mothod of thm pnmmt 
iavmation; (ii) that, WhUA the condmrat ia r u c t i a a  uam cur iod aut 
by the we of moditam hydroxide or m o d i -  carboaate u tho bus, tha 
yield of the product m a  lema than 10%; .nd (iii) that, wai i f  

yield of the product vu lema thaa 30% ia  the c u e  where dioxane, 
toluene or  metkmal vu wod, it im k l i m m d  that th. abova 
matimed 8dvmtagea of the prameat bventiea htn never been taught 

pt8.8iUUl hydroxide Or pt8m.fUtI C U m t e  #. WOd U th -8, a 
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b8.0 a, ' i p c l ~  hykoxib. 8nd cuban8t. bu.. .uch u .odium cuboa8t. aad 

barium hydroaddo. 

that toluene and methyl chloride am within the .cap. of  tho '035 patent. 

Complaiaaatm take tho p a i t i o n  that Dr. Nagmu testified 

Caap18b8ISfB8 PO8t-Wi.l Brief 8t 9. 

PP B 100. Dr. kl8gaua yu uked what the .cap. of tho '035 patalt ia 'in 

the chemical meme. Dr. Magnus did not tost i fy ,  aad wu not -tent to 

t88tify,  rbout tho .COP8 O f  tha '035 -tent b 8 1-a mUI.0. Dr. mmU#'r 

te8timony ru b e d  on kaowledge g8iaed through Dr. 8.ldrin'm t e 8 t m  coaducted 

for thi. l i t igat ion,  urd not from iafomution 8v8il8blo to m a  of ordiaury 

.kill in the 8rt who re8d the '035 patent. Mgaua Tr. 3226-3227. 

PP B 101. B88ed an w h a t  Dr. M8gau8 currntly know8 8bout the chrraiatry 

inwlvod ia the '035 patont, it appear# to  him tbat  tho author of the patalt 

unnece.euily roatrictod hinuelf ia drafting it. -8 he found the 

r e a t r i c t i w  aature of the patent to  k mupriming md 

evidrnce that Dr. m8gal&8 ~ad8r8tood tha rumoa why claim 1 of  th. '035 w u  

There i. m 
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dr8fted in 8 restricted form. mgXlU# Tr. 3325-3228. 

MR. sIPIO tcouu8.l for c~lllplaimatr T8a8be aad =I : I believm it'r 
phru.. 

TBE nTM188: aWell, whatever the phrue i., do you h v r  the 
appOrt\mity t o  m-88 8 pm-8 thkrg.. for UU(IIP1.t if 
yoU 8 C t d l y  h8m't th.t v - t  but 8llOwl.d t o  88y, 
-11, prob.bly 8- V. 8-d C0v.L: 2-bU-, -8, tbat rpd tb. 
Othw," bay, I W8m't .pukias P.ly -11, .sad .O yoU CILl gim 8 
rmge of ketone.. You can8 ta -- it 8-d be you OIII "OVUdO -8, 

or at l u a t  if you wmat to overdo it, you'vm got to thoa provide 
maam exunpler where, yea, it doe. work in mome of fkme 
You're allowed that .cope. It seemed that vu lacking in thir 
p8t-t . 

of ordinrrry .kill in the ut mhould be 8 l ld  to gat 8 widu .cap. 
'mO8fim: a -.elf tht i8,  '80 d d  f-1 tbat 8 Ehrmi8t 

than what'. l itar8lly 
Hr. Zoltick. 00 mtrmight on t o  my 8zu-?. 

'1 can 8zuwr your queation. My own view on +hi. they h d  their 
chance to  define tht .cap. and didn't.. 

Vueatim: Well, let'. t a l k  about .cope ia the chomical mume. 
What do you think the mope of the baaem of the '035 *teat 
cornprime? 

I would may there'# w i d e  raage of bum, which i r  
evident from 811 of thc irrfo-tion U t  &- 8C-li.h that 
reaction. 

A t  that poiat I ' m  referring to  the wide range of be. that 
Profe8ror Raldwin rued. 

Corrampmdingly, Would barium hydroxide be within the .cap. of 

.AIuwIr: Yea.. 
Would .odium c8rbon8ten -- 

aAamuer: 

th8t chamic8l p8tantt' 

JUDGE ffARRIS: Where ir the reference t o  Dr. 8.lbwin'r -iraapt.? 

TKB WITNESS: There im't. 
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Tgg ltImms8: - HARRIS: At tbat point thus im't ana. 

so tbat'. your urplaaatiaa. 

JIH)(w HARRIS: A l l  right. So now, what i a  the panding question? 

MR. SIPIO: Well, I think he got moat of it. 
(L8ught.r. ) 

MR. SIPIO: I w i l l  try to u k  him. 

Jtl#w -8: 

b e . .  
You're tryiag to impeach him w i t h  thi.. So what i n  your 

r e w e ,  Dr. Hagaua? Have you read a l l  of tbat? How would yau 
8urmurite your rerposue t o  h i 8  chim that you .aid mgppathing 
different in the dep08itioa3 

I gum.. you u k a d  did he u y  -- h gam temthony, 
1 forgot UC8Ctly W b 8 t  it -8, fh.t it It88 PuIOw, a y  . t W O  
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M.pu Tr. 3224-3228. 

FF B 103. The ,035 patrrrt 8pecifiC8tiaa propid.. b pu+ u followr: 

Thr, boazothiazepiae deritrrtivb (I) in which R fa aetyl  tmicl, 
o r p e c i a l l y  c i a -  (+) -1- (4-rethoxyphonyl) -3-acetoxy-S-  fa-  
( d i a w t h y 1 ~ ) e t b y l J  - 2 , 3 - d f h y d t o - 1 , 5 - b o t h i 8 Z e p ~ - 4  (SEI -oner i a  
weful u a c o l o p ~ ~ y  vuodilator.  a-, the 
beazotbazepine derivative (1) -n e o p c i r l l y  
C i a -  (+I -2- (4-t~ethoxyphuryl) -3-hydrajry-5- 12- ( ~ + h y l ~ l ~ f h y l I  - 
2,3-dihydm-l, 5-beazothiazmpino-4 (SEI -om, i m  umeful 80 an 
intarawdiate of the above-mrmtiaoub coronary vuodilator.  

PF B 104. PorPaila 11 of claim 1 definer two m t u t b g  materhlr, in which 

R m y  be hydrogen or acetyl. RX 1194. 

which R m y  by hydrogen or acetyl. XU 1194. 

hydrogur, then R in the product is hydrogen. RX 1194. 

PP B 107. In the C 

C cpx 20; urlrra Tr. 

material i r  hydrogea. RX 1194; Keade Tr. 490, 518; mylor h. 2617-2619. 

PF B 110. The only explicit  reference to acatylatiam in tha ,035 prturt 

ir  8 preparation example to cosvert the atartbag m a t u i r l  whrt. R f a  hydrogen 

(TZP) to the rtarting umt8ri.l where R ir acetyl (TZP-oaC) . mude R. a t  

560-562; RX 1194. 
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8tep when it mnted them in claim. RX 1194; RX 1140; Eu 1252. ' 

aa an optional step in C l 8 h  1 of tho '035 patmnt. Eu 1194. 
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N - w l a t i -  8t.p. Pimalli, Tr. 1967-1969, 1998. 

1998-99. 

FP CP 4. ltnowing that 8odiUUI hydride im uuaccept8ble for cmmarcial 

one that Dr. Pimelli triad -- wu m81OCt.d b o d  an a 1978 Uficle by 

Profaamor M.komta, .D orgrnic chanimt krowrr u tho "-tor of phame 

traasfer,.  which mpecifically dimclomod tha ume of potumim cuborrrte .ad DMP 

'in midlu re8ctioxw. Pimelli, Tr. 1967-69; RX 3035. 

FP CP 6. The M.komz8 article d8mcribad the porrribility of replaciag the 

he therefore followed 131)Comta1m muggemtion8 and triad potammium cuboruta/DMF 

ia him firmt eacperinrrata. Pimalli, R. 1969. 
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vp CO 10. within two mthm, ~ r .  Pimel l i ' iud developed ua.iadu8tri.l 

1970, 2001-2002; ELPX 4026. 

a 13. 8hOrtly a f t U  30, 1986, wfrrrP.W fh8f l..rard f- 

a =each phamna-uticcrl firm, m f i ,  of tho T.nrrk Swopaaa Patkt 

Application co- to  tho 8035 patent. Rtmmolo, h. 1914; P i m a l l i ,  Tr. 

2001; RX 3930C. 

PP CP 14. T h i m  vu the firmt timo u r p m  at P r o f u u w o  kcam aware of 

the u c i ~ t e a c o  of tho ,035 pmtant or my of itr Cormtuparta. 

1924; Pimall$, Tr. 1970, 2001. 

s ~ m o l o ,  h. 

PP CP 15. Profamtaco rev iew t h i a  pateat application uad af tu  .uch 

review concluded tht i t 8  potammium carboaate/- procur did not iafriage. 

RU..OlO, h:. 1934. 

PP CP 16. Profanmco thorefore continued miag fhim procmmm for fivo 

a d b i t i d  Yar;rr. RU.8010, Tr. 1934. 

TF CP 17. In April 1989, aftmr q i r a t i o a  of  tho ,257 patmat and With 

the and of M W m  W--€htch exclurivity on the horixon, Oyav, PrOfarmaco'm 

axclu8ive agent in the -tad S t a t u ,  -to t o  rmquutiag dimelom- of 

procemm p8t-t. a c h  a t . n d . d  d g h t  prOC8mm.m for thr 
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mrsufacture of diltiazea~. Rx 3947C at 214-215; Rumrolo, Tr. 1924-25. 

lV CP 1 8 .  !Wl r8.pasd.d shortly thuuftu by ideati- four patank, 

mpecified in the '035 p8t-t clainu and, particularly, buea 8ad rolvmat8 that 

T W  h d  q m 8 r l y  r8prereat.d to tha BPO mt to k th 8ubj8Ct Of it. 

hW8XltiOn. RU88010, Tr. 1916-1917, 1925-1927. 

PF CP 23. On Juae 27,  1991, two week8 a f t e r  n c a i p t  of the Camprativr 

Tert Report, Profarmco held 8x1 R&D meeting attended by, ammag o m ,  Drr. 

Rwrolo and P i r e l l i .  Rwrolo, Tr. 1927-29; Pimall i ,  Tr. 1970-71; R% 3928-C. 

PP CP 24. A t  that meeting, Dr. P i r e l l i  vu directed to try t o  dov8lop .p 
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c8rborute/DMF with differeat percmutager of Watu." RX 3928-C; RtU8010, h. 

1928-29; Pbali, =. 1970-71. 
PP 8 26. 8odium arbonate us8 cho8.n u a tugat b u e  becrrue Tanmbe 

bad ideatified the b u e  in the Cacquative Teat Report u being out8ide the 

n~ero-ri8k situation by uairrg what iatnnfon ware maying not to be p u t  of  the 

FP CP 28. wu idrrrtifimd kcmame that vu the aol-t that 

W.8 "8 V r r q  9006 pfOC.8O.' RU.8010, w. 1928-29; Phalli, h. 1973. 

FF CP 29. Pour &ya aftu thim RCD m t b g ,  001 July 1, 1991, Dr. Pi8clli 

conducted the fir8t experiment wing 8odium cubonate b the period followiag 

receipt of  the Comparative Te8t Report. Pi8dli, R, 1972; RX 3926C; RX 

3932C. 

FP CP 30. Dr. Pi8e11i w e d  8odium CUbon8te rad DMP with C perCULt 

water. RX 3926 at Prof 436; RW8010, Tr. 1929-30; Pi8elli, Tr. 1972. 

PP CP 31. Duriag app-tely the next eight month8, Profuauco u u  

able to develop a new proce88 for W-alkylatiag TZP ~ i a g  8obium carbonate u 

the h 8 e .  Piaelli, Tr. 1971-1972; RX 3926C; RX 3932C. 

100 experimsnt8. Pimelli, Tr. 1972; RX 3932C. 

PP CP 33. hmfmxnaco uqnrimentmd by iacludiag aad pot: bcludiag a phme 

truufer catalymt, by conbuctiag the reaction at variou8 twperaturrr, by 

varying tima., by uaiag variour aolvsnta, rad by rdding or rnawwing water. 

Piaelli, Tr. 1973-74; RX 3932-C. 
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diltiazam in 8 C reactor vemeel with 8 volume of  C cubic metsra. 

C 

C 

C 

8llorn for 8zoottapicrlly di8till.d v8pon to be cooled, condexued, 8nd thea 

either removed from the 8y.t.m, or returmed to the rvrctor vu8el ia known u 

curiam out the C 

charger C 

. Ptofuunw f i r a t  

. PlofumBcothea C 

operator, following the meparation, C 

C . F O l l w  +hi8 

procedure, the operator c8usem C 

C , thue ramring any lart trace. or 

droplet. of water which may h w  8dhered to tho m i d . .  of the mactor warel .  

+h.f i 8  gathered 88 8 O f  C i 8  

thmn diecbaqed by the operator C 

C . Pimel l i ,  Tr. 1979-1980; RX 3 9 9 6 h ) .  



which, by ita .pacification, my not mra t h a  C) -tu by might. 

8lmo add. TZP, which im proparod at Prof.rmriC0, uld which i 8  heated by 

Profuumco to rawve d l  water. Pimelli8 Tr. 1980-82, 1986; RX 3996(b). 

Once the TZP aad radium carbarute have been added to the 

It 

PF CP 46. 

toluone molution coatahbg DMC b8m.8 the -tor h u t a  the reactor wrmel aa 

incmiamem ia tamparaturt to approximately c uad the ructioa cure im 

than heated to C 0 .  It taken C for the reaction mixture to reach C.; 

C 'for the ruction mixture to reach C 0 ;  and the reactioa arircture 

io than huted at a C 0 for C hour., Pimalli, Tr. 1082-831 RX 3996(b). 

PI CP 47. At the C raage, the wato~/toluma molutioa bog- to 

dimtill ateotrapically. Profarmaw bog- to mme dioxide ovolutioa at 

approxiamtcly C* aad begiru to m o o  water colloctiag in the Markuamon trap 

almo at approximately e.. 8.caue  water im huvier thrn toluuao, the water 

collectr is the ~ukuaron trap while the toluene rrturp. to the reactioa 

vemmel. Pimelli, R. 1983-84. 

PF CP 48. PI.ofmCo obmerwd h the RCD lrbotrrtory 8 rOhti-hip 

between carbon disxide evolutioa aad W-alkylatioa. 

tbat the N-alkyl8ti0n ructioa taka. place while cum dioxide avoluticnr i. 

Profuavco h. obmemmd 

Occutrhg. Pimelli, Tr. 1984-85. 

PP CP 49. Prof.rauco taker five maparate to prevent mter ftom 
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entering the reactor vemmal and t o  rrmovc water cre8ted during N-alkyhtion 

1. a u r b g t h .  C #tap, which iImmdi.tely 
pr8ceda. N-dkyl8tion, tha P r o f m W  a p a r r t O t  C 

mettle into two phUea, the lawhr of  which i m  water .  
aqueoum phue i a  then dimchrged 

C and t o  

C 
Tht 

C . RPX 4024-C; RX 3996(8); 
P i m e l l i ,  Tr. 1980. 

' 2. The -rator then caumem C 
C 

C . a  Theme lut trace. of  water are thaa dimcharged 
C t o  nukd mure that there i m  PO water 

in the reactor. RPX 4024 (c) ; Rx 3996 (8) ; P i m e l l i ,  Tr. 
1980. 

3. mill9 the N-dkyl8tim m t q ,  Prof-- ad& t o  the 
reactor vermel ( w h i c h  already cont.iru 8 toluene solution 
--iains C TZP which Profum8co hu 
dried by heating. Pimell i ,  R. 1981-82; RX 4024-C; RX 
3896 (8) . 

4 .  C 
C 

C . P h a l l i ,  Tr. 1981-82; RPX 4024- 
c; 3996(8). 

5. C 
C 
C 

1985-86, 1978-79; Rx P4024-C. 
Pimal l i ,  Tr. 

PP CP SO. 'phr differences between the Profarm- procmmm currantly 

b) Prof8rmuco u8as t O l U . n t  86 8 rolvant; the '035 patant we8 acetone 
and lowar alkyl acetatem, or mixturem of thome molvoatm and watu; 
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C )  

d) 

e) in the Profunvco proc?..mr Profamnaco arriam at a molution in 
toluene of  the in tmdiate ;  Prof8rm8co i r  thexafore re8dy t o  
conduct the mubmequeat 8Cetyhtion rcrrctiom ia the 8rma r u c t o r  
vemmel wiag the mrmc rqrcturt.. 
the intermadiate i m  im018t.d. 

By CQPltrUt, in the ,035 precemr 

a Pfmelli, Tr. 1986-87. 

80 -1-a 

FF CP s i .  ~n coapuiag the molvmt mystam o f  toluum to oithex acetone 

or ethyl acetate, 'there ere c u u i n l y  d i f f o m m  that ome can point t o  in 

the propertie8 of theme 801vuxtm.~ Ookd,  Tr. 698. 

PP CP 52. According t o  camplaiarnt'm expert Dr. -1, 'the key 

differencem of the Profam~co procemm from the ,035 p-mm i m  the we of 

toluaat am the molwnt. Ookel, Tr. 764. 

FF CP 53. The irrforaution reportod in Dr. Qokel'm rrport e a t i t l e d  

mFenaion m d  Profarm~co Vermiasu of Trnrba D i 1 t i u . m  Sylr fh8i ra  reflectm wh.t 

Dr. We1 'c-truct.d t o  a id [hb] thipkhg 8f .p w l y  mt8g8' in the pmmUlt 

l i t igat ion.  In determining the equivalence betwean the Fermion md P r o f m c o  

procemmem w i t h  the '035 procemm, Dr. Ookel coxuibrred m y  puraertua nlating 

t o  the 80l~eatm wed for  the N-alkylation r u c t i o n .  

tht Dr. Ook.1 coruiderod and thought might influume h i m  apinion wu mol-t 

polarity parmeterm, while rnother w a m  8 COQIPUIm- of the water mimcibilitiom 

of the different molventm. Dr. Qokel almo limtod rad coxuiderrd dipole 

momenta rad dielectric Corutantm for  the diffueat mol-tm. Dr. ookol 

Oaa o f  tha paramterm 
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8uxmuized aU of the different valuer in 80ltrant table on page8 13-15  of 

equipment, etc.  for the differeat 8 O l ~ ~ a t 8 .  CX 606; Weal, Tr. 8 1 4 - 1 5 .  

0 

C H 3- C- C H3 
' II 

'0 i 
i l l  \ 

A I k-O-C-CH3 
.. . . . . . . . . . 

RRX 3983; T-r ,  Tr. 2058-59. 
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RPX 3987. 

PP CP 57. Toluene cmtaiaa neither 8 carboayl group aor my structure 

Uulogoua t o  a carboayl. Toluene i s  not a k8toaa (like acetone) or an ester 

(like an 8lkyl acat8te). Tabor, Tr. 2145; Qokel, Tr. 702. 

FF CP 58. Th. oxygen 8t- in the CUbOXly1s Of the solvents clrimad in 

the ,035 patent have two uabond8d pair8 of 8l8ctranr which CIII be a t e d  t o  

-8itiV81y chrrg.d 8paCieB 

d.pict8d belaw: 

('=ti-"), 8UCh U Wkusim ioPr (e) 0 U 

II 
-C- 

RX 3983; T&, Tr. 2059. 

FF CP 59. Tha second axygea atom in an alkyl a c 8 t . t ~  also possesses two 

p i r s  of uaboaded electron8 that can be d 0 ~ t . d .  RX 3983; T W r ,  Tr. 2059. 

The '03s -1 Solrcrrrt. Aro oood Donor lol-tm mrmu Toluau Is Mot 

PP CP 60.  A domor solvent i m  8 solvrrrt which c8a domate 8l8ctroa d.ruity 

t o  st8bilit8 .p 818Ctrm deficient s p C i 8 .  N c h  U 8 =ti-. 

pZ0Vid.s 8+.bilit8tim t o  

A donor soltnat 

elect- &fiCi.lrt m C i 0 . r  such 88 8 sodim O r  

pokssiu~n cation, w h i c h  are both elmctron deficient. Ook.1, Tr. 702. 

PP CP 61. The '035 carbonyl soltnnta are good domor solvents. RPX 3984; 
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T.bar, R. 2060; m y l o r ,  Tr. 2606. 

191 



9.0 aad dielectric c0~1.t.zltr r8agiug frocn 6.0 to 20.56. ELPX 3985 

PP 8 73. Toluene io a aon-polu rolvent, h v h g  a dipole mmeat of 1.0 

and dielectr ic  cop.turt of 2.38. Rpx 3985; T8ber, Tr. 21451 ookal, Tr. 810. 

PP CP 74.  Becliure water i r  moluble the '035 cubonyl rolvantr, it 

krcruuer the dielectric collltant of the *035 carbonyl rolvaatr. T h r ,  Tr. 

2067. 

FF 8 75. 10rric mpacier are rolvated aad mtabilized better by polu 

rolventr thui by am-polar molveatr. -el, Tr. 810. 

PP CO 77. The *035 carbonyl rolvmato u e  rubrkmtirlly roluble ia writer, 

urd writer i r  rubotmtially roluble in thore rolwatr .  RPX 3986; Taber, Tr. 

2068. 

R CP 78. -tone i r  iafiaitely roluble ia water ,  and water ir  

infinitely roluble in acetone. RPX 3986 

PP CP 79. Methyl acetate ir very ooluble in water  (apprwcirautely 2 3 % ) ,  

8ad writer i r  very ooluble in methyl acetate. RPX 3986 

Fp CP 80.  Ethyl acetate i r  80luble in water at 2 . 9 4 t ,  and m t u  i r  

roluble in ethyl acetate at 8.08C.  RPX 3986 

PP CP 81. Tolurna i r  roluble in water at 0.052% and water ir rolirble in 

toluane a t  0.033%. RPX 3986 

FF CP 82. The rolubil i ty of water in the 9 m t t o l w n e n  wod in the 

Prof-co procerr i r  .034. T a r ,  Tr. 2068. 

FP CP 83. It i r  ~uell-kpowna that writar ir  iamircible in toluene. 
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Taylor, Tr. 2607. 

R 8 84. The lrut molublo of the *035 carbonyl molvmt. (ethyl 

acetate) in more thn SO tiw more moluble in w r t u  thur toluene, and water 

i m  more than 200 timom more moluble in ethyl acetate than in toluene. RPX 
- 

3986. 

molvcrte (or solubilize) the potammiurn b u m  dimc1om.d fp the '039 -teat. 

T W r ,  h:. 2145-46. 

W 8 86. One of ordirury mkill in the u t  in 1981 would have knorn that 

the molubility of potaamium malts in acetone would be m e e d  by the addition 

of -tu. mylor,  Tr. 2606. 

R CP 87. Water mtabilizer urd thw aarku amre moluble aagativaly 

charged hydroxide and carboaate iop. (a.niaara) in a reaction molution. RPX 

3994; Taber, Tr. 2057-58. 

loving) d d  lipophilic (oil-loving) propertiem. Rox 3993; T-r, Tr. 2058; 

2068-69. 

?F CP 89. Becatme the ' 035 carbonyl molvuatm ham both hydraphilie and 

lipophilic propartie., they a n  able t o  bring together in molutioa TZP, the 

inorganic h i e ,  aad DMC (in the form of aziridhium). T.kr, h:. 2146. 

W CP 90. Becaume the '035 cuboayl mol-tm htn both hydruphilic and 

1 i p O p h i l i C  prap.rtiem, tha TZP, b O r g . n i C  b8.8, and di.80lV@ +ha 

org8nic-aqueaw phrre murrouadiag the inorganic bue particle.. Taber, Tr. 
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2083, 2146. 

?F CP 91. Toluam ha8 8troPgly lipophilic prrapu+iu w i t h  little or m 

hydraphilie p-i.8. RX 3993; Tr. 2069, 2077, 2146. 

.odium carbomte b u e  particle. T.kr, Tr. 2146. 

FP CP 94. The carbonyl contaiahg 8oltnnt8 of the '035 pateat are known 

e.paCially given the teaching8 of the '035 ptent, a per8on .killed in the art 

at the time of the alleged '035 invsntian would h v e  believmd that the 



than doer the '035 procemm. Tabor, Tr. 2111-12. 

FF 8 100.  The '035 pmcamr i m  oaa in which the inorganic bame put ic lem 

the concentration of  =tor i m  g r e a t u t  a t  the marface o f  the part ic le  aad 

decroamem with di8t.nca from the part icle.  Some w a t u  i m  dimmoltnd in the 

bulk org&c phmo. Tabor, Tr. 2069-71; QOk.1, Tr. 705. 

PP CP 101. Cornplainmtm* expert, Dr. -el, hu carried out 90 

uqwrimeatm aad i m  uaaawarc of any ucparimentm cutimd aut by other., comparing 

FF CP 102. Dr. Baldwin rould expect to  fiad more dimmolwd h e  in the 

molvant my8tem of  the '035 procemr +bm he would in  the toluene phame of  the 

FF CP 103. The pa of  the carboaate buffer contained in the & p o w  p h u e  

of  the Profamtaco procemm i m  the mame, whether modium cubonate or potumium 

e a r b o ~ t e  i m  w e d  u the bame. Beawe 8 &-tic diff8ranca i e  obkirud fn 

indieatem that the ,035 reaction my~tam i m  8 mixed 801~8nt wtm, cornpriming 

water, organic molvcurtm md p o t a m m i u n r  b e .  Thim mix8d molveat mymtem i m  
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further evidenced by the Icnowl8dge that potumium buea u e  more moluble thaa 

8oditnn baaor in the ,035 -1 molol .~t .~  &a to the .bUity of the -1 

molvmtm t o  molvate pofumitmr iapu mora afficimatly than m o d i -  ioaa. T.kr, 

R. 2147. 

PF CP 104. The r a t i o  of -tor to  organic 80ltt.nt in the '035 procemm i m  

8 gr8dhlt  or C o n t h U W l l  

' 0 7 5  patent. Taber, h. 2069-71. fn the '035 8wtm, fhara d 8 f 8  *phame 

b0uad.W" k t n  the ethyl .-tat8 rad mtU -8. .which i 8  on thrr 0-1 

Outwud f- fhr melid b u e  P 8 r t i C h 8  Of the 

acetate aide more like ethyl acetate; on the mtu: side, more l i k e  water. krd 

in the ndddle t ha t .  i m  a prognmmion f- OPI t o  the other. -81, Tr. 705. 

FF CP 105. CQmplainantm* expert Dr. -81 "would m y  uqnct" that 

the differance betwoan toluure rad ethyl acetate would altar the ph.8 

bouaduy promaat in the reapactive -tom#. We8l, Tr. 707. 

PP CO 106. Tha TZP fh4 '035 p m . 8  i 8  d8pmt-t.d by carboaate or 

hydroxide iolu mad the resulting &de &on rum with the aziridiaium ion 

to H 8 l d  fha alkyl.t8d probuct. Taber, Tr. 2074-75. 

CP 107. LOO d i r 8 C t  urgrb8ILt8l Widracr d 8 f .  th.t the c1.i-d #- 

a1kyhtioa procemm of the '035 p8t-t u8Ip9 potwmfum carbonate u a b u e  i m  

hydroxide-medi8tmd. Ookel, h. 1028. If mything, there arm iadicatiop. that 

it i 8  mt hydroxide-mediated. T8ylOt,  Tr. 2674. 

PF CP 108. The particular baae-molveat coabiaatiop. of +h '035 patent 

romult in the rmctaatm coaring togethu  in molution aad thum rllw the 

rUCtiOSr t o  proceed at r818t imly  1- t O U p 8 ~ t ~ S  wfth 9006 field.. 

Tr. 1194. 

m, 

Fp CP 109. Co@airunfm* axpart, Dr. ook.1, wa8 ua8urm whather the 

actual alkylating agent in either the Prof-- or tk '035 procammom i m  the 

196 



aziridiaium ion. 

re8ctioau m a n e  aziridiairar ion i8 forasd, but he &em not krow whather the 

Specifically, the ooly t h i n g  Dr. Gokel krovrr is  that  in both 

it i m  rauoruble that it could k, . . . the1 caa't rule out the other 

p ~ m m i b i l i t y . ~  Tb8t tb alkylation of TZP occur8 predoadxuatly through the 

aziridiaium ion would be a mgue88a to Dr. Ookel. -el, Tr. 849-51. 

. PP CP 110. Dr. W e 1  8180 agreed that the aziridinium ion would be 

likely involved in the '257 pmcema, in addition t o  i t 8  likely involvement in 

both the '035 aad Prof.muco ptocemm8r. -el, Tr. 850-51. 

FF CP 111. m. 8.ldwin'm 1-1- axperinnat. in - 1 - m  do not prove 

that  the atiridiaiuar ion i m  the alkylating mpeciem. RX 3963; RX 4038C. 

PF CP 112. Prof.mu~0'8 uqntt t8mtifi.d that in the Profunmco 

r u c t i o n ,  the aziridinium ion acts 81 a phme truufu ageat ktueea the thin 

~8t.r layer 8- the inorganic bue puticle 8ad the bulk toluene 

phme. Taber, Tr. 2081, 2109-12; RPX 4000, 4001. 

FF CP 113. In the Profuavco procemi, the mount. o f  water  prement are 

much mmller thaa the amount. of water prement in the 035 procemm. 

Specifically, in bumpla 3 of the '035 pateat, the amount of water umoci8ted 

with potumium c a r a t e  i m  about 1.1 mole. of water p u  mole of potumiu~ 

c a r a t e .  RX 1688 (Liotta ap. Tr. 977-78). In coatrut, in the Prof-co 

procemm whorain the water conceatratiorr of the w a t u - u t + r r c t ~ d ' t o l u . ~ a  ir 

C %, the a r o l u  ratio of water t o  modium carbonate im about C or C 

timer lam8 thur in  the '035 procemm. RX 1688. 

Pp CP 114. The d l  amount of dimmolwd water in the tolueae of  the 

Profamaco procemm exists in aggregate. of aroleculem. Taber, Tr. 2077; Rpx 
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the procemr of the '035 p8t-t migdfi-t m t m  of -tu are dimmolwd ia 

the carbonyl molvmt and the 

dimmolutiarr of tho iaorg.nic 

2076-78. 

FF CP 116. No mrntiaa i m  lmde O f  U O O t r a p i C  reamVal O f  -tar in my of 

tho -1.m of ths '035 ptmt. m t u d ,  tb. '035 mt-t tach.. kr th. 

-lam that the reactiaa im urri.d out uudu reflux c o a d i t i a ,  

that the vapor. of molvont relearod f- the r u e t i a n  miact- during boiling 

8re c d - ~ d  to  8 i i w d  8 mflUX -U .pd m t m  to  th rUCt$oS, 

wmmel. Ookel, Tr. 904-06. 

Th. m f d W  -0.8 18 yet. UkO tb. '287 -88 Th.p tb. '03s k o o O 8 8  

FP CP 117. The Pro fan~co  procamm i m  much -re 1- the '257 procemm 

thrn the '035 procomm becaumr where -ibh deprotamatioor of the Tm 

mtarting autorial occurm ia the '035 procemm, tha mtarting material in the 

Profamaco procemr i m  directly alkylated after deprotexmtian occurm. Thua, PO 

equilibrium (or rewrmibilityl d m t m  in the Profammo procemm betweat the 

TZP rt8rting material and it. &ea. Taber, Tr. 2112-142 RPX 4001. 

Mor. lburgy I m  Ekquirod to Cuy Out Prof.ruoo moomm0 

FP CP 116. A higher amwat of onorgy i m  roquircrd for tha ' ructiosr 

occurring in the Profarmmco proceme thaa for the reactioa occurring ia the 

procemm of the '035 pateat, u reflected by the highmr ructiam tamperaturea 

roquirod for obtaiaiag good yialda in  the Profaramcoprocus. T.kr, Tr. 

2109. 
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C .C tnnur 77.C or 10mm in the '035 precomm. 1; Pimalli, R. 1983. 

carry out the Profammco procemm, car- dioxide i m  evolvad during the 

evolved during the '035 procemm. T.bar, R. 2088; aOkel, R. 1043-1044. 

Profarmaco procamm coincidam with the production of product indicates tht  the 

hydroxide ion f o m t i o n ,  which occur8 miamrltaueourly with carbon dioxide 

evolution, i s  importrnt t o  the Prof.rauco procum. T.bU, R. 2089. 

FF CP 123.  While the pH in the '035 procemm dropm from am initial pH of 

of 11.5.  T d r ,  R. 2088-89. 

CP 124. ~ a a  p~ intenml level repremeatr differonce in hydroxide 

ion conceatr8tion of 8 factor of 10. Thur, there i m  1000 timom -re hydroxide 

ion premont in the Profamuco procemm than in the '035 procemm. Taber, Tr. 

2089. 

pF CP 125. The kofanmco procemm operatem a t  8 much higher pH 1-1 

thrn the procemm of the '035 pateat, due to  the highu hydroxi& ion 

concentration uad mignificrntly lower amount of water premerit in the 

Profarauco procemr. T h r ,  R. 2089-90. 
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toluene i 8  8ub.titut.d for the '03s m y 1  80ltrmt. th '035 p-8 ths 

reaction proceeb very differently: (1) the m ~ e r i l w n t r  -lying the p#) 

%urop.ur 8ppliC8tfm COm.panding f0 the '035 *tent; (2)  w i - t 8  

conducted by Taxmbe 8cieati8t8 the . U l y  1980'8; (3) ucp.rint8 conducted 

by C O Q P ~ ~ I O I P ~ ~ '  q r t  Dr. B8lbwin; md (4)  axp.rimsn+8 coaducted by 

P r o f W C O .  3929, 3494, 3963, 3936; T8hX, TZ. 2120-23, 2131-2145. 

FP CP 127. A t  1-t f- different 8.tr Of -heUw dmmn8trate 

that sodium carbamate react. quite differently than potu8ium carboaate in the 

'035 proC.88: 

the promecution of the Burapcrur application corn- t o  the 

(2)  remarch report8 by the ,035 iaveatorr; (3) mxperiawntrl tamtm by 

canplaiaurtr' expert Dr. Baldwin; md (4) eaperimmt8 capsuc+ed by Profurmrco. 

XX 3929, 3361, 3963, 3936; Taber, Tr. 2119-23, 2131-2145. 

(1) the EPO caQar8tiVa -8t R e p o r t  8uhmitt.d by T.nrk duriag 

035 patent; 

-8-m T.8t 

FF CP 128. In 8xperimeat No. 1 of  Table 1,  8 yield of 86.2% wu nported 

Whw pot808iWn hydroxide md 8cetone 8t  8 tauper8tun of 50.C 

for a reaction period of 7 hour.. 

60.C -8 w i t h i n  the r8agc de8cr-d in the '035 patent mpacificrtiorr. 

3048C. 

RX 3929C. The reaction twpurature of 50- 

RX 

FF CP 129. In Bxperimurt No. 2 of Table 1, 8 y i e l d  of 91.5% wu report86 

when wing potumium carbaarite and acetone uadu reflux Eamditiow for 

reaction period of 9 hour.. RX 3929C. 

FP CP 130. In Bxperimant No. 3 of -18 1 ,  8 yield of 90.2% wu reported 
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whoa wing potamsitnn carbonate urd othyl acetate lmAIr reflux rrwAitioM for 

rmactia period of 23 houn. Eu 3929C. 

R 8 1 3 1 .  In Experiment No. 4 of T8bla 1 ,  a yimld of 90.7% v.8 reportod 

when usbg potammiurn carbonate and acotona/watu undar reflux coaditioae for a 

reaction period of 3 &m. RX 3929C. 

FF CP 132.  In Bxperimeat No. 5 of Table 1, a yield of 92.7C v . m  reported 

w&n wing pokmaiurn carbonate urd ethyl acakta/uater under reflux conditions 

for  a reaction period of 6 hour8. RX 3929C. 

FF CP 1 3 3 .  In -itmat No. 6 of Tabla 1 ,  a H o l d  of 87.3% v.8 obtained 

whoa uing patumium c u b o ~ t o  and methyl acotate/v.tu uader roflux 

conditioru for a rmaction poriod of 30 -8. RX 3929C. 

condition8 md yield. obtained in Erumpl.8 1, 4, 5, 2, 3 amd 7 ,  rampectively, 

of the ,035 patmt.  CX 1; RX 3929-C. 

FF CP 135. In Sbtperiment No. 8 of Table 1 ,  the yield of product vu 

reportmd 88 %O roactia" Whrn pot888ilX1 hydroxide 8ad t o h a  Warn w ~ d  a t  

reaction tomporature of 50-60.C for a reaction period of 7 hour., 

The ructian t.mpanture of 50-60.C w.8 within tho range doacribed in the ,035 

RX 3929C. 

pt-t. RX 3048C. 

FF CP 136.  In mcperimsnt No. 11 of Tabla 1, a yiold of 10) wa8 rmp0rt.d 

when wing modiuza hydroxide 8ad acetone uader n f l u x  condition8 for 8 ruetiom 

period O f  15  t o  20 hour.. Rx 3929C. 

PP CP 1 3 7 .  In -ritmat No. 12 of Tabla 1, the yield of product v.e 

reported am "PO rmaction" when 8odium carbonate and acetone were umd urrdar 
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reflux conditions for rruction period of 15 to 20 hourm. Iut 3929C. 

pp CP 138. Uhue .no reaction. ir reported in -heat8 8 .pd 12 of 

the Cwpuative Tart wrt, Taa8ba did not P.cU8Uily me8a zero y i d d  but 

rather IIy.Dt a poor yield.  T.b.r, R. 2281. 

pF CP 139,  CoaplakwnU* u q z u t ,  Dr. Wml, providrd u an Wlumtian 

for why 8 86.28 y i e l d  wu obt8ip.d in Ibsnripwt No. 1 (m/Ac@tOSId of Table 

1 ,  wherean only 8 108 yield yu abmined in -imUrt No. 11 (N.OQI/Acetoae) 

of Table 1, wu th8t . l i l t  C.LI M Up1rip.d by the fact  -8 i r  .odium 

hydroxide md that*. potu8ium h-de . . . .* &oth.r porrible 

explanation for why differeat yielb. ware obtdaod in brp.riwntr No.. 1 and 

11 i r  that in a theoretical rume there drtm a diff.rurca in the 

rolubilitier of  pot8rrium hydroxide md radium hydraxi&, which thum could 

account for the differencar in the r u c t i o p J  yield. obtainad. Dr. Qakel 

m c o g a i ~ ~ d  this to  be ' ~ a l l - k a o w a  ook.l, Tr. 845-47. 

mriwrrt8 Oetforwb by T.p.k I&.st%.tr 

Tolruzu Did Hot Work ia '035 Pr0aa.r 

FP CP 140. Ia 8 T& technology dep8rtment rrport, dated October 1981 

(rpproxinmtely two moatha prior t o  the Decamhmr 1981 date of the aaprrume 

priority -tent application upon which the '035 patuat i r  W e d )  I Turrk 

8 C i W l t i r t 8  reported th8t tha W-81kyhtim O f  TZP at 8 -CtiOa t-mt- of 

c * C u r i l l g  C 88 tha b88Q md c 88 th6 DO1-t did 

not work. 

t.mpar8ture aad -t of water added, but mra unable to obtain aa 

appreciable product. Taber Tr. 2136-37; -1, R. 779-84; Rx 3494. 

T8a8ba np.8t.d the reaction reveral ti-, tnvyLzg th. ruc t ioa  

PF CP 141.  Dr. mino, one of the co-ia-tora rurnrA en the face of the 

'035 PteXlt, reported in hi8 pot.book th8t N - ~ h t ~  TZP wing C 
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C u the base and C 88 the rolvant f d l d  to work. Taber, Tr. 

2138-39; RX 3368C. 

2139. 

FP CP 143. T I I U k  performed Uprimsntr .bout three moLLthe prior to the 

Dac.nSnr 1981 date of the Japaaue priority patent application upon w h i c h  the, 

'035 pateat i r  baaed wherein C 8nd C -re 

aubrtituted for C 81 the b u e  for N-alkylating TZP in 

C . Wheaurringeither C or C * T . n r k  

rcimatiatr were tMble to make the N-alkylatiaa ruction work. The experimmt 

ming .odium cubonate urd acatone c0rn.poab.d with m r i m a n f  No. 12 in 

Table 1 of the Euzap..n Caaparative T u t  Report wiag .odium carbonate urd 

8cetme wherein "no reaction" i r  reported. - 8  Bxperimeat 12 may be b e d  

OXI thi. tart. RX 3362C, RX 3361C; T.b.r, Tr. 2123, 2131-35. 

rcimatirtr that .odium carbonate is not u e f u l  u 8 h e  in the '035 procoro. 

T a r ,  Tr. 2139. 

FF CP 145. BaqwJrimcntr carried out by Compl8hmat'r expert Dr. Baldwin 

d.morutr8tm that tolurno doer not work 88 8 801v8at ia the '035 procerr. 

T h r ,  Tr. 2143-44; RX 3963, RPX 3991C. 

P 7  CP 146. l%rcparimsntm carried aut by Canplrkrrnt*r ucpart Dr. Baldwin 

damorutr8te th8t rodim c8rbosute doar not work efficiently u 8 bare in the 

'035 procerr, 88 that procerr ir t8ught in the p.tent*r -le.. Taber, R. 
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2143-2144; RX 3963, RPX 3991C. 

a 147. fa m r i - t  -15, rhicb rU d88iga.d t o  8 h l h f e  8 pZOCO88 

of the '035 pateat fa which tolueae w u  intu-od for 8 8ol-t of the ,035 

patmt, 8 y i e l d  of 24% YU 0baip.d wh.n N - w l 8 t -  TZP W i t h  pom8im 

hydroxide u the hme .ad toluaae u the 8 0 1 ~ m t  at  a reaction tmperaturc of 

1ll.C. RX 3963; RX 3048C. 

FF CP 148. In Experinmat -16, which wu duigaod t o  simulate 8 proces8 

of the ,035 pateat i n  which toluene wu int.rchrrg.d for a molvurt of the ,035 

ptat, 8 y i e l d  of 56% wu ob-d a N-dkylatirrg TZP With poW8itrm 

carbonate u the b u e  aad toluene u the mol-t at a ruction toapuature of 

1ll.C. RX 3963; RX 3048C. 

?F CP 149. fp Eaqmrimrpf 38811, the *old of product obt8iaod dragp.6 

f- 90.7% to  35) rhrn 8obitrm cuboxmte )Iu mubatitutmd for pot888im 

carboaate under m o m  reaction conditi- of -1. 2 of the ,035 patoat. 

3963; RPX 3991C. 

RX 

FF CP 150. In -rimat -18, the yield of product obuiaod droppod 

from 92.7% t o  65% w h a i  moditrm carboaate wu 8ubrtitut.d for potumim 

cubomate under mom reaction coaditioar of -le 3 of the ,035 pateat. 

3963; RPX 3991C. 

Rx 

FF CP 151. In EJcparimurt JBBl9, the y i e l d  of product o b t d a d  dropped 

from 90.7% t o  10% when modim carboaate waa mubrtituted for pommim 

carboaate uader m o m  reaction conditi- of Example 2 of the ,035 pateat. 

3963; RPX 3991C. 

RX 

PP CP 152. In Ebrp.ri9wrrt -20, 8 yield of 97% vu obtained when m o d i =  

=boaate V.8 8ubrtitut.d for: pota88itrm CUboP.te under 8- ructim 

conditiolrr of Example 3 of tha * 035 patent, but aaly rftmr hut-  the. 
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r e p u t  of mimaat jKBz wu cmirtent  with Pmfmco*m 8 f f O r t  to rmmove 

w8tu during ftm prOC8.m by 8280tmiC dirtilhti- .  oakel, Tr. 867-69. 

No attempt r lro  vu m8& to  - water rrmotropic8lly FF CP 160. 

during Exprimaate JEB 1 5  aad JZB 1 6 .  -el, Tr. 801; RX 3048C. 

FF CP 161. C o f ~ l 8 i n m t m '  expert, Dr. Ook.1, had no idea w h e t h e r  Dr. 

mldwin'r -rimeat l?-. JpCBl-JIcB10 h d  b..n optimized; in other uosds, they 

m y  hvm been or they may not hvd k u r .  -1, Tr. 616-617. 

FF CP 162.  If m. mldwin'm ucp8riumtm were not .Itudy optimiz.6, 

they c u d  h8ve kea optidz8d if C o a p l W t m *  c0unm.l chome to  hve  it done. 

Qokel, R. 1113-15. 

mrimmntr Owto'--.' by mfrruoo ~ m w m m ~ g l + i ~ ~  

FP CP 163.  Duriag the courre of thin iavcrrtigatim, Dr. Pimalli of 

Prof-co conducted certain axperiumntr. Thome exparisrant. are .rmrmrrized a t  

p19e 703 Of 3936. Wi81 %. 8t 1983-88. 

FF CP 1 6 4 .  Ia Expatimaat. 1-3, Dr. P i r e l l i  n p u t o d  Eample 3 of the 

'035 procere. Theme experiarurtm were mxn in tripl icate.  Pimelli, Tr. 1988; 

RX 3936. 

FP CP 165. The yield0 obt8ined by Dr. Pimelli b theme thr8e rapetiti- 

of Example 3 of the '035 patent were virtually identical,to the yield 

indicated in the ,035 pateat i t r e l f .  Similuly, the product produced, bud 

on TLC m l y e i a  and malting point raage, appeum to  be identical to that 

indicated ia Eruarple 3 of the ,035 patant. P i m e l l i ,  Tr. 1988; RX 3936; a 1. 

PP CP 1 6 6 .  In brparimaatr 4-6, Dr. P i r a l l i  um8d -le 3 of the' 'O35 
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rodium cubonate for pokrsium carbonate. Dr. Pimelli ucertairrad that after  

a period of tiara that yu mlightly langu than that mpoGified in -le 3 of 

thc '035 Wtmt,  UCh O f  ths W@Or-t8 provfdrd 8 l a V  Had. Pi8ell i ,  

h. 1989-1990; RX 3936. 

PP CP 167. fn Experinmat 4, Dr. P i r e l l i  therefore uctsndad the reaction 

time t o  15 hour., uad in Exparitneat 6 uct.nd.d the ructioa time t o  30 hour6 

mad chaagad 8 number of other factor.. 

low. P i r e l l i ,  Tr. 1989; RX 3936. 

In a8ch a t u r c e ,  the yield remained 

FF CP 168. Alro,  in mriIneat8 5 md 6, the purity of the product 

obt8ined vu poor, am cht.ct.tized by a mltBGm iadic8tion in the mPurity by 

COlUnrm. RX 3936 8t 703. 

FP CP 169. Similarly, the malting point8 of the product obtained in 

Bxperimeata 5 urd 6 were significantly lowu th.n the umlting mawe for the 

product 0bt.in.d by 8 Simple rrpliC8tim Of +h. -1. 3 O f  tha ,035 WtULt. 

PiPalli, Tr. 1988-1990; RX 3936 a t  703. 

FF CP 170. With rerpect to  Bxparimmatr 4-6, Dr. Pimelli tamtified th8t 

I t ' r  .amthing the yield. reflected in thore experimsnta "io  mt a procemm. 

that should k &b8nd0md.~ Pimelli, Tr. 1990. 

PP CP 171.  In Bxparifnentr 7 urd 8 ,  Dr. Pi8ell i  replicated gkumplc 4 of 

the ,035 pateat. P i r e l l i ,  Tr. 1990; RX 3936. 

FF CP 172. me yield. rad qurlity obt8ined in Eqmrimeatr 7 aad 8 

coupare favorably with the yield. urd quality reflected in Example 4 of the 

'035 WtOIkt. P b . l l i ,  m. 1990-1991; Rx 3996 8t 703. 

PP CP 173. In Experimmtr 10 and 11, Dr. P i r e l l i  replicated -18 4 of 

the ,035 patent, except that he mubrtituted .odium carbozmtc for pokrrium 

carbeaute. Pimelli, Tr. 1991; RX 3936. 
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Fp 8 174. -rimant8 lo'@ 11 produced a l o w  yield aad a poor q u l i t y  

Them product, u reflected by the .aog. c-t in the purity by T I E  Columi. 

ruultr were not iaqprovrrd.by -tipuipg the raaction for 1 8  hour8. P b e l l i ,  

208 



PP CP 1 8 0 .  Becaw0 claim 1 of tho '035 patmt doom aot include 8 

CX 1; Taber, Tr. 2183. 

PP CP 181. The P c o f m C O  pmC0.r pZOdUCe8 8 8 O l U t i m  Of N-8lkyhtad TZP 

in toluene. Tabor, Tr. 2183-2184. 

FF CP 182. The uumplor of the '035 p t m t  teach tbat the N-rlkyhted 

TZP obtained 80 the product of 1 O f  the '035 p8t-t Wt k i8018ted, 

purified, md truuferrad to  8xmth.r reactioa -me1 k f o n  tho IIYIIUfacturo of 

dilti8201n c8a proceod. CX 1; Pi8elli ,  Tr. 1987. 

FF CP 1 8 3 .  The product of P r o f 8 r ~ c 0 ' 8  8odium c8rboa8te/toluaar N- 

C 1 . h  1 O f  the '035 p8t-t. Tabor, Tr. 2183-2185. 

PP CP 1 8 4 .  Beccrwe toluene i r  inmi8ciblc with -tar, the molutioa of N- 

proce.8 c.9 be directly w88hed with miter to  remove byproduct8 urd m e t e d  

DMC, leaving behind molutioa in which m e  cua directly carry 'out the 

FF CP 1 8 5 .  The fuactioa of the procomo of claim 1 of the '035 patant i a  

to  produce .r) 0 q - C  tuctim mixture N-.lkyhted TZP 8 

carbonyl 8olvant-watar mixture. Thir product will conkin mitar, dim8olved 
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PF CA 7 .  Among other t U a g e ,  barium hydroxide ie  lame moluble thaa 

potu.$= -d@ -ml #Olvrrrt. 8UCh U mb 1- -1 

8Cemt88. mylor hr. 2610. 

PP CA 8 .  If m e  of ordinuy .kill in the art were bvemtigating the 

interchangeability of other h.8. with the potumium W e e  of the '035 patent, 

ope would l ike ly  firmt try .odium hydroxide (#.OR) becrruee modi= hydroxide i o  

more commojl md aub8f.nti8lly h.. mi- +bur poa88iUBl hydroxide. 

R. 2626. 

T8ylOr 

PP CA 9 .  Tumba  t r iad  mb abandoned modium in combination w i t h  

0 ~ 8 0 .  RX isesc. 

PF CA 10. A. im 8bown by ths -8tiV8 Teat R.port, T& did try the 

bame/molvent coarbhtioa of modi- hydroxide md 8catoae, and concluded that 

it -8 not put of the -+hob of the hvultim of +ha ,035 p8t-t. 

RPX 1146; RX 1096; RX 1344, RX 3225. 

Tt. 2636; 

PP CA 11. Buium hydroxide would be expectad to  be lemm affective thur 

.odium hydroxide in the '035 p-mm kc8ume barium im .VIP laam moluble than 

*odium in the cubonyl rolvulte acetone or ethyl acokte of the 0035 pateat. 

T8ylor Tt. 2627. 

FF CA 12. Coaa.queatly, if .odium hydroxide mra found to  be not u good 

8s pot888iWll hydtoxidr, one O f  0- mu11 bi tb. art would not k 1.d t o  

t r y  barium hydroxide, mince barium hydroxide would be m e t e d  t o  be evma 

worm8 in the '035 procomm, which dimclomem molvation of the moUd b u e  in 8 

even m o d i -  hydroxide warn not i n t a r ~ e a b l e  with potumium hydroxide would 

not have ucpactd that barium hydroxide would ba iaterchangmble with 
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pot888irmr h w d e  or poturirrm cuboxUte. T8ylor Tr. 2609-10. 

%& -8 8Ol-t8 m d m t  

FF CA 14. The org8aic rolveat in Abic'm ptocarr i r  IWBfhyleae chloride. 

RX 1195; Taylor Tr. 2641; RX 1701C. 

FF CA 15. The '035 *tent doem not teach the we of msthylene chloride 

86 .O O w d c  m0l-t t o  k in th4 #-.lkyl8ti= of thc '035 promam. 

Taylor Tr. 2612. 

FF CA 1 6 .  Tho '035 -tent dirclomed chloroform, 8 chlorinated 

hydrocarboa l i k e  methylene chloride, but did not dimclome it. we or the w e  

Of my O t h e r  chlorinated hydrocubon m0l-t in it. N-8lkyhtim pZOC.8.. g 

1; Qokel Tr. 769-70. 

FF CA 17.  Acetone i r  8 ketane. Taylor Tr. 2621. 

FF CA 18.  . One of ordiprry rkill  in the ut looking to invertigate 

mcope of potentially interchangeable molveatr to replace aaatonr in the 

the 

' 035 

m O l v s l r t 0 .  T8ylOr Tr. 2624. 

FF CA 19. toms 801veatE which one might h.tn invemtigatod include 

methyl ethyl ketone, dioxane, methanol, urd DMSO. Taylor Tr. 2621-14; ILPX 

1155. 

PF CA 20. !4athyleae chloride would not be one of the 801+8ntm aam would 

f i r s t  try mince it doem not molvate ccrtioru well, ham no 0rryg.zr at- to act 

u doaorm, urd i m  nearly t o t a l l y  i d m c i b l e  w i t h  water. Taylor Tr. 2624. 

FF CA 21. I f  molveam much am dioxane, methaol, urd methyl ethyl leataw 

ware not 81 affective  am acetone in a ruction, one would not k lad t o  t r y  
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methylene chloride, since tht would be go- in the .YIQD~ directioa,a t o  

own more inferior watu-iarPircible molvsnta. Taylor Tr. 2634-25. * 

but it did not work u well u the '035 b u e r .  IIX 3368; T W r  Tr. 2134-36. 

ouch 86 dioxuhe, methyl ethyl ketone, moth8no1, md DMSO, 8ad they dida't work 

80 -11 80 the '035 80lmtr. RX 3361; aokd Tr. 928-31; Rx 2046; Ookel Tr. 

676-79; Rx 3368; T.bar Tr. 2138; RX l272C; Taylor Tr. 2629-31. 

PP CA 24. In fac t ,  Tuuk teated mad abmdond the -re-rolvarrt 

combirution of poturirnn cubarute-methyl ethyl ketone (the c o m b h t i o a  

currently .arployed by Fermion) beccrume Tumbe could not get that coubiaatioa 

t o  work. Taylor 2%. 2629; We1 Tr. 676-79; RPX-10628; urd RX-2046. 

PP CA 25; T W  did mt try b8rium hydroxide u 8 w e ,  tEOthYlSna 

chloride 8. 8 rolvont, or the combim8tian of barium hydroxide .nb U m t h y l e a C  

chloride. T8YlOr Tr. 2633; RX 1703. 

forau a riagle l iquid p h r e ,  A, it i r  8 rolutiosr of #t8r in the 8cetoae or 

lower alkyl acetate organic rolwnt.  T8ylOr 1804, 2666-68. 

PP CA 27. AbiC'8 801-t 8pt8Ul i 6  8 b i p h r i c  r01-t m t m  - it 
conairto of two distinct l iquid phmea - methylene chloride aad water. Rx 

1195; L i O t t 8  Tr. 1804-05; T8ylOt Tr. 2664, 2666-67. 

PF CA 28. There i a  no rol id  p h a e  prommat kr the Abic procero. Schwutz 

Tr. 2520-21. 

pF CA 29. Liquid-liquid phre  transfer catalymt procarrer ruch as that  
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wed by Abk md molid-liquidpmCO8m8m much U thome Of thc ,035 Wtapt 

not chaad&ly equittrlmnt. Taylor Tr. 26671 RX-3969 at  108. 

?? CA 30. Dr. Idotta wrote in h i m  boak tht, ovaa wh.n a 8olid-liquid 

procemm md a liquid-liquid procemm are both pbue tr-fu catalyzed, they 

are by rm (~lnp equitri;lmt. RX 3969 a t 1 0 8 .  

Abic'm Proaemm tr Ph.e  Trasmfu Cltalysad by 

- PP ,CA 31.  Dr. chulu L i o t k ,  COIEIPl8iaaatm0 -rt w i t h  rerpect to  

infringemaat of the '035 pataat by the Abic pmcemm, mubarittad a d o c l a a t f a  

in t h i m  inn.tig8tim which h. matd t h e :  

canvipcing evidence hu rmt beaa prammatad by Abic t o  date 
that CT5Al i n  operating u a phue t r u u f e r  catalyst in 
their N-alkylation procemr rtrp. 

RX 1333C, 1 66. 

FF CA 32. A t  hi8 depomitiosr, Dr. L i O t a  urp1.iP.d haw much evidapce 

could be 

Q 

A 

geaerated : 

I f  I have two exparimanta, one where I have a pbame t r u u f e r  
catalyst premrrrt md one where it  i m  exactly the m u m  but 
I leave out the phrme t r w f u  catalyst,  aad the rate i n  the 
one w i t h  the traamfer catalyst ir f u t u  thur the one 
without it, doem that indicate that a t r u u f u  
catalysir i m  t.kirrg place? 

I f  h8- W t 8 d  the Vimtm yoU h8- 
taproductibility and stirring epee& are the mrmc in both 
and everything -8 the mame, the indication ie that you have 
cvideace for the operation of phme tramfar catalyaim. 

Liott. Tr. 1832-33. 

FP CA 33.  Abic carried out a meriem of much exprittmnt., &e demmibed by 

Dr. Liotta, which are identified 88 experiment. 1, 10, md 14-10 oa RPX 1051.. 

Taylor Tr. 2642-45. 
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not w e  the TgBA phare truufer catalyrt. RPX 1051.. 

chloride-nter biphric  8olwnt 8y8t.m for  1.5,  3 ,  6 ,  or  12 hour8. RPX 1051.. 

phare-truufer catalyzed reaction wu at lust twice u fut u the 

uncaklyzed reaction. Taylor R. 2647-49; RPX 1058. 

PF CA 40. la the Abic l iquid-l iquid biphuic roltnnt proce80, the TZP 

md DMC are in the organic *re (the methylene chloride l a y u ) ,  while the 

barium hydroxide r e r ~ i p .  dirrolwd in the aqueous -e. TEBA, the Phue 

tr-fer catalymt, i r  aoluble in both pbrar. The aziridiaium ion which, u a 

cation, i r  fruoluble in methylene chloride, remaio. in the aquoow laymr. 

T8ylor Tr. 2638; RPX 1156. 

PP CA 41. Tha hydroxide ion in the water layer m t  af f i c iant ly  

deprotoaate the TZP in the methylene chloride layer, kc8u8e they 81, in 

mewrate layerr, organic rpd aqueoua. The TEBA phre tramfar caklyrt 

carrier the hydroad& ion 81 TEBA hydroxide into the mthylaa. chloride layer, 

where it daprotosutu the TZP. 

alkylate the TZP N - r r y l  amide. T8ylOr Tr. 2638; RPX 1099. 

The TZP mion can thea react with DMC t o  N- 
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IP CA 42. The methylene Chloride phrre h u  .p rdditioaal fumcticnr in the 

Tr. 1452-54. 

FF CA 45. Abic88 uqnrieace w i t h  biphuic toluuu-.qruaw hydroxi& 

procamme. i m  in accord: a t  higher tamp8r8tUr88, hydr0ly.i. of TZP yu me=. 

RX 1007C; Raber R. 2417-20. 

C,  protect. the TZP .pd DHC fram h y d m l y ~ i 8  by .QUM\L. barium hyatoxide. 

T8ylor Tt. 2641. 

proce88. Taylor Tr. 2666; T . k r  Tr. 2173. 

8y.t- of the '035 patent m d  the barium hydroad&/methylane chloride mymtem 

Of AbiC'8 proC.88. T8ylOr Tr. 2664-65; RPX 1157. 
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PF 52. The dkyhtbg 89mt in +hc '035 p-.. im 8ZiridiniUUl iOa, 

and ir located b the acetm 8hglO 80l-t phue in the '035 procarm. 

14; RPX 1157; Taylor Tr. 2664. 

CPX 

a 53. AbiC'r pXOCemmr the 8cfiV8 rlky1.t- 89Wt, a c  itrelf, AS 

located in the methylene chloride p h . 0 .  mylor Tr. 2665. 

FP CA 54. frr the *035 pIOCOD.* poW8iUUl hydroxide i8 8blC CO 

deprotonate TZP bemume it im momswfut roluble in the 8cetoae rolvsnt. In the 

Abic proceaar barium hydroxide, which ir aot roluble in methylene chloride, i o  

able to deprotonate TZP vi8 phue trrrufer c8taly.i.. Taylor Tr. 2656, 2668. 

CA 55. The pot8.8iUUl hydzpxidr b th. '035 m t m  md b 8 Z i U U l  

hydroxide 

Taylor Tr. 2665. 

Abic'r -tan do not function the 8mm m y  to doprotomate TZP. 

PF CA 56. 

different functianr: tho function of acetone irr the *035 proemam ir to 

rolubilizt the MIEI bue in the orgaaic -0; tho rolvoatm irr Abic'r procorm 

have the important fusrction of rep8r8tiag the magenta. Taylor Tr. 2665-66. 

The o r g d c  moltmat8 in the '035 urd the Abic procurem h v e  

PF CA 57. The '035 procarr Am 8 rolid-liquid 8ymt.m while the Abic 

procemr is 8 liquid-liquid ryrtom. Taylor Tr. 2666. 

FF CA 58. The Abic procerr WII the phre transf8r catalymt TEBA, but 

there i s  ao phrt trumfer mtalymt in the '035 procerr. Taylor Tr. 2665. 

FF CA 59. Solid-liquid p-e-trrnrfer-catalyzed mymtemm uid 

liquid-liquid phart trrrufer catalyzed myateau u e  not regarded u aquivalant 

in the 8 r t .  T8ylor h. 2666.67; RX 3969. 

FP CA 60. Abic'm liquid-liquid phue-transfer-catalyred rymtara i r  even 

lema equiv8lent to 8 8i-h molid-liquid .-tom, i..., 8 8olid-liquid 8Y.t- 

without a phmc transfer catalymt, DU& u that of the '035 procorm. Taylor 
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R. 2667; RX 3969. 

R! Ch 61.  Phue txaaafu of the hydcostidrr ion could be effected by 

heating AbicOr -tam. onlik. crrtalysir, which selectively increamer the rate 

2668-69; RX 3969. 

- FF CA 62. -lei of ride ructiam which could occur ia the Abic 

FF CA 63. In Abic'r procorr, dimer fornutiax i r  iahibited by u8e of a 

phme trumfer c8taly.t. T8ylor R. 2669-70; RRX-10Sl.8. 

pF CA 64. 0.e of 8 phme t r r r u f u  catalyst in Abic'u -tom 81.0 uubler 

8 reduction in  the veluam of rolvurt uad. Taylor Tr. 2670-71; RX-1024. 

PP CA 65. The el.awntr of Abic'a barium hydroxide p r ~ ~ . r r ,  i . e . ,  the 

bare, the two rolvantr, the alkylating 8gmt0 md the pbue t r u u f a r  catalyst,  

8- not the .- U the Ol-tr Of the p0t8.8iZEP hydroxid0/8C8- 

bue/molvent combinrrtion of the ,035 p.trat, uad the two procormem do aot 

fWlCtim h the 8- m y  urd 0 not e@M1mt. Taylor Tr. 2672. 

PP CA 66. i f  the alkyl8tiag .gent8 wua the uma, and phrre 

trumfer catalysir were not taking p18cet the two procmarer would a t i l l  pot be 

equivrleat. T8ylor Tr. 2672. 

FF CA 67 Th8t +h. 035 pmC08r 8-a With the m m  8Ub8tnt8, -1- 

the orme alkyhtirrg . g a t ,  md obuiru the aune product h u  po beuiag 09 the 

equivalence of the bame/rol-t corabiaatioas to +h clrimod procur, kcrrwe 

the rtartiag utaterial, alkylating ageat and tha produrn are tha prior ut, aot 

tha 8le-t. of the c l 8 i w d  iw-t. m T 8 y l o r  Tr. 2672-73. 
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pateat, becawe the Abic b.880 barium hydroadd. (Ba(OX),), i s  not 8 c a r a t e  

bme, but 8 hydroxide b88e. 

- 
RPX 1157; T8ylOr Tr. 2673. 



acetate did work, the Abic proce80 &d not be UpdV8l-t t o  either proce88. 

urd are nan-equivalmt uaym of depmtosutiag TZP, became the deprotosutiag 

O t h e r .  Taylor Tr. 2673-74. 

8- hydroxide ion, which thm &protonate8 T2P. CPX 1 4 ;  W e 1  Tr. 709. 

the '035 patent are hydroxide mediated. Taylor Tr. 2674. 

PP CA 78. Dr. ltaada te8tifi.d tht  ha dia't ]eeraw the pmCe88- 

ware hydroxide mediated or pot, urd didn't  e- knw haw one would carry out 

8n experiment to  determine th i8 .  Xeade Tr. 3415-16. 

cubanate/acetone uad potamria c a r d t e / e t h y l  acetate combkutiom of the 

proce88e8 employ a different &IC, 8ad u e  not hydroxide mediated. snt, Taylor 

Tr. 2679. 



FF CR 8 1 .  Although thara $8 8 -1 rma\mt O f  in the p o t u m i u r n  

carbonate/acet~-watu mad poturium cubonate/ethyl acetate--tu procammem, 

they are still  molid-liquid procemmem, becau#e the water (8) r u c t m  w i t h  

potammiurn c8rbomate t o  form molid pOtU8itm C u b o n a t C  memquihydrrte, or (bl 

dimmolvem in the acetoam or 1- alkyl acetate molvmt. Taylor Tr. 2682-3; 

2687-98. 

FP CA 82. For the mame ru8QpI +b.t the A b i C  pmCUm Am aot equivrleat 

to the 100SI/acetone procammen, or the potumium c u m t e / a c e t o ~ s  and potumiurn 

-te-lornr alkyl acetat. procemmu, 

p o t a m m i u ~ n  carbonate-acetone-uatu or poturiurn cuboaute-1- alkyl  

8cotate-water pracemmu. Taylor 2681-62. 

it i. "t equitnl-t t o  the 

FF CA 83.  Abic reputed Bxauplu 3 8ad 7 of the '035 p t u r t ,  with yi.ldm 

mia~ilu to thome raportad by the '035 pt-t, aad eb8-d oply one molid 

phame and one l i q u i d  -0. 

82; RPXlO518. 

Schw8rtz Tt. 2513-15; RX 1175; Taylor Tr. 2682- 

PF CA 84. Abic rlmo puforarsd m a n e  experhmatm which .hawrd that the 

'035 molid-liquid procemmem, evaa w i t h  866.6 =tu, .Ld the Abic 

l iquid-l iquid procamma8 were fundamentally differeat.  RPX 10518; Taylor Tr. 

2682-86. 

FF CA 85. Abic parformad rn experiment reputing -le 3 of the '035 

p t m t  ( p o t a m m i u r n  cuboxmte/ethyl aceute-water) but in which arthyloae 

chloride vu mubmtituted for ethyl 8cetate. After 6 hour. (u mpcified in the 

'035 e a u u ~ l e ) ,  there uam 21.5 perceat of uaructed TZP urd 77 per-t of 

product. Tiylor Tr. 2684; RPX-10518. . 

PF CA 86. The yield of '035 Example 3 i m  reported t o  be 92.7%. Lu( 

1194. 
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PP CA 87. The yield of the procemm i m  i m p O r + m t  ia determining the 

equivalurca of cmmrcial procmmu, which high yield.. We1 Tr. 

1116-17. 

?F CA 88. Abic patforaard an Adaxtie83 -iap.nt With the d e  

differeace t h 8 t  8 -1 .Imo\nrt O f  .TIBA 

After 6 hour., there raauiaed 77 percsnt of product, but Only 2 . 7  percent of 

-cted 8-w -t=hl rrrd lUga ima\mt O f  th. di- m i &  product. 

-far C8my.t YU 8-d. 

Taylor Tr. 2684; RpxTOSl8. 

?F CA 89. A b i C  d.0 m t 8 d  -18 4 O f  AbiC'm ,995 -tat, With md 

without ths TBBA phue tnnrfer cat8ly.t. 

molvent proceam, the remulto were uuctly the -8: 8 dimr YU f o m d  in 

the rb.enca of phme trrprfer ccrtalymt, but 00 dimer w u  to& in tha 

premmnce of the phame trrprfer crtalymt. Taylor Tr. 2605-86; Rm tOS1a. 

Ia Abic'a liquid-liquid biphuic 
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1610. 

PP CA 95. mma i f  there ware 8 8UZface 801-t w e ,  the two procelraer 

would 8 t i l l  be mn-equitt.leat, for the reu001. 8et forth rbova. & T8ylOr 

Tr. 2698-99. 

. R CA 96. m f e 8 8 O t  Wright- Of M.I.T., .p - 8Uf8Ce E h r m . i m t ~ ,  
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FF CA 1 0 3 .  Abic reputed Dr. Liott8'8 u p u b e a t r ,  aad tested the 

whea potumium cubonate vu treated with water in ethyl acetate u Dr. Liotta 

1602-22. 

FP CA 105. Dr. Ronald J.pkipl of the Intamational CIPter for 

material tbat Dr. Wrighton te8tified a b u t .  Dr. 3.rJcirrrr Wc1ud.d that the 

2953. 

mk'8 m-t8 

FF CA 106. In 1962 Abic decided t o  market a calcium chamel blocker, and 

chore diltiazem am i t s  goal. H.bQr Tr. 2402. 

FF CA 107.  Although there m e  ao patent ea diltirran in Imrael, Abic 

.ought 8 liceme from T u u k  for male t o  other cauntrie8. E8bu Tr. 2402. 

PF CA 108. T u u b e  refwed t o  licarue Abic, or to 8upply raw muterial. 

. 

very e u l y  in 1983.  8 . k r  Tr. 2402. 
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YP CA 110. By e8Zly 1983, AbiC kaOW Of thc ,251 p t m f  md it8 foreign 

~~~lltezpartm, but aot of the ,035 pateat or rrry foraigrr -tarpart of it. 

Ember Tr. 2403-04. 

FF CA 111. Ua .bout 8- or eight 8f-8 h AbiC*S procad- to 

manufacture diltiaz.maybrochlori&, and the N-rlkyl8tioa im the fifth or 

8- 8tW. m r  Tr. 2404. 

YP CA 112. Therefore, it w8m*t until M8y of 1983 that Abic h d  the 

8 t u t i a g  material in hand to &le it to begin workiag oa the N-alkylation 

8tep. Habr R. 2408. 

FF CA 113. AbiC'8 work th8 mynth.8i8 Of di1tiaZ.m hydrochloride, 

particularly the W-alkylation 8tep, im reflected in Abic*8 internal pmriodic 

report8 for 1982 and 1983. H.kr Tr. 2409-10; Eu1 1007C; R% 1008C; RX 1009C; 

RX 1010C; Bx 1013C; RX 1015C. 

PF C A  114. B u e d  on the literature, Abic believrd that alkylatiag the 

aitrogen oa the 8evcm-membered ring would be a 8traightforwud procedure. 
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fl.bar Tr. 2406-07. 

FF CA 115.  8.cawe Abic aoaded diltiarmm promarmor for atudy of the 

FP CA 116. Abic quickly e -away fram the madium hydride-WSo 

bamc-rolvant coabhtion by nplrcing DM80 with DMP. Eaber Tr. 2411-12. 

FF CA 117.  Abic t h m  hag- to look for rlkylatim proclrmmem Wch did 

not employ .odium hydride. H.kr Tr. 2412. 

FF CA 118. It wu ]enam a t  t h t  t h ,  the m- of 1983, tht  oam could 

alkylate cub00 atwu (C-alkylation) wing e i t h u  a h  condition8 or the 

milder coaditiorw of phmc transfer catalysis, in the pramsncn of water, and 

it warn f e l t  that thome milder phaaa t r u u f e r  cat8lyrir methodm could be 

adapted t o  the N - d k y h t i m  of TZP. ltrkr Tr. 2412. 

FP CA 119. Abic believed that alkylatiag u a d u  Pildu d t i o n 8  would 

minimite the pommibility of aide ructiozu. m r  Tr. 2412-13. 

FF CA 120. Although there i m  a l u g e  unouat of water p r u u l t  in 

clammi& phame traasfer coaditiorw, Abic V.D not cmcexned with potential 

hydrolyrim of the TZP. Nabor Tr. 2413-14.  

FF CA 121. S i m i l u l y ,  Abic wu not .cmcara8d with the potultial 

FF CA 122. Becawe T u u k  h d  not ob.- 0-rlkylatim at  the 3- 

hydroxyl group of  TZP uader the harmhr caadition8 of eb ,257 patmt, Abic 
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milder phame--fer Canditiamm. Plhar Tr. 2415. 

. lrlr CA 123. ' Abic vu not -d about the petenti@ f o r  .Ucylation at 

the cubany1 oxygeu becatme in the premeace of  a W e ,  .Ikylatim oc- 

Abic*r p h a e  traamfu conditionm becrume, u with all alkylating agents, 

other uuiag potumium hykaxid+-toluea8-w8tu, both w i t h  TKBA. bromide am the 

phue truufer c8taly.t. R. 24U. 

FF CA 127. The phaae truufer catalyzad reaction ib toluene did not work 

high t e q e r a t u n  wu not a problem. H.bar R. 2418-19; RX 1007C. 

goo6 am methylene chloride, mo from m t 8  1983, Abic coac8ntr8t.d an 

dev8lopiag the mathylene chloride-water phame tran8f.r crrtalyreU procamm. 

EI.bar Tr. 2422-23. 

PP CA 130. Abic 81.0 mxperiarsntad with mevual p h u e  truufmr catalyata, 

H.bar h. 2423- but rapidly mettled an TKBA bec8-e it gam the bamt r m m u l t m .  

24. 
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FP CA 131. The product of the alkylation u8ing poturium hydroxide an 

the bue yu roarenRut inpurm. Eaber R. 2423-25. 

FP a, 132. ~n Augu8t 1983, thermfore, Abic tried roditam hykoxib. u the 

RX 1008; RPX bua, .in- it w u  the mort rippilu b u e  to potamitam hydraxi&. 

1144; B.kr Tr. 2424-25. 

FF CA 134. Abic continumd wing roditna hydroxide u a b u e  for two to 

three moa- to make pramarmor for we in 8tubying the Nbrequsnt acetylation, 

FP CA 135. Evsntur3ly Abic dircovered that tha impurity abtained w i t h  

alkylation reaction between the rolveat methylene chloride and two molecular 

of TZP. Haber Tr. 2426. 

PF CA 136. Abic d .0  -8 a- Of Briti8h P8t-t 100. 1,236,467, 8 

countcrp.rt of the '257 patmt, 88 well 88 other wuaterpartr, claimimg 

alkylatiain procerrer muploying alkali metal raltr. RX 1010C; RX 1700; H.kr 

Tr. 2432. 

FP CA 137. In an e f f o r t  to avoid the forumtion of dimer, and in m 

att.mpt to davalop 8 procarr whg barer other thma rsk.li m e a  bare8 which 

would not infriaga the ,257 foreign counterpart procerr patmnta, Abic in 

December, 1983 bqm experitmating w i t h  rsmrmirrm hydroxide, orogaerium 

hydroxide and c 8 l c i a  hydroxide. H.bar Tr. 2420-31, 2434. 

Fp CA 138. 

the fir8t time, of the European patent application that vu the count8rput of 

Abic a180 apparently became amro in December of 1983, for 
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the ,035 p.t-t. H.bu Tr. 2429-30. 

.I CA 139. Abic wa.8 mot mateend witb potasthl irrfrhg8maat k, Europe, 

PP CA 140. Ammnium hydraxi& and magnoaiusr hydroxide h.u did not work 

in the Abic p b u 8  tranafer catalyzed methyleae chloridm--tor proceam . H.kr 

Tr, 2431. 

Fp CA 141. Horrrvrr, calcium h m d e  kr the phaae trrrufu cataly2.d 

methylea8 chloride-wat8r proce.8 gave high purity product without the 

fon88tian of the unwanted dimer. Babu Tr. 2431-32. 

PP CA 142. Neither calcium hydraxide nor calcium cuboa8te in rcetoae 

resulted kr N-.lkylation. RX 1OlOC; Babu Tr. 2430-31.. 

PP CA 143. In Februuy 1984, Abic teated barium hydroxide with i t a  

methylene chloride-water-- mymtem .nd fortnd that  barium hydratide gave good 

yielda, practically DO formrtiool of dimer, and fewer aide r u c t i o m  with DMC. 

m r  R. 2436. 

PP CA 144. Abic repeated teafa of other b.8- in the mothyleae chloride- 

water myatern with a phae  truufer catalymt, aad coafirmd that poturium 

hydroxide and potuaium urbormte yielded 18-8 urmuata (20t-30%.) of the dimer 

under thome coaditioru. mber Tr. 2436-37; RX 101SC. 
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IF CA 147. 

SWmr Tr. 2440, 

Ip CA 146. 

C 

C 

2443-43; Lu( 1145, RX 1024C. 

C 

C 

C 

H.kr Tr. 2443-44; RX 1024C. 

Ip CA 149. 

46; RX 1024C. 

R CA 150. 

R CA 151. 

C H.kr 

PP CA 152. 

Tr. 2452. 

R CA 153. 

c *  

C 

C 

C 

C 8.bar Tr. 2445- 

C 

C H.kr Tr. 2443-483 Rx 1024C. 

C 

C 

C 

Tr. 2449; RX 1024C. 

Abic'r procema i a  not a copy of tha Tumba procur. mbmr 
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hdependuat, urd vu not 8 t i d . a t e d  by howledge of the 0035 p8teat or of m y  

counterpart. E8bu Tr. 1452. 

by Bxud.net Boad, wfro cited the '257 patukt and the '035 paturt u prior ut, 

and coacluded that Abic'r procerr vu pat-table over thome refereacem. 

Tr. 2450; RX 1195 [CX 6321. 

mber 

emphir on the devmlapmant of plw myathetic mmthrrAl ia heterocyclic md 

medicinal chamistry. Taylor Tr. 2586-87. 

?F CA 157. Profemor Taylor hu been 8 profemmor of org.nic chemistry a t  

Princeton for 4 1  y u r m .  Ha i o  curnatly  the A. putan Xepburn Proferaor of 

m u l i e  -.try a t  Princeton. Taylor Tr. 2586. 

FF CA 158. Profumor T8ylOr baa publimhed o v u  400 article., writtaa 

three book. in the f i e l d  of heterocyclic chefaimtry0 urd im editor of a 60- 

volume meriem called W t r v  of fht i 8  g-dly 

recognized a8 the refareace mrriem in heterocyclic compi.ntnd.. Ee hu.obt8in.d 

& U t  40 p8tUltm, urd i m  8 p8.t chi- Of the -C D i V i 8 i m  Of th 

American Chamical Society. Taylor Tr. 2583-89. 

PF QR 1 5 9 .  Profemmor Taylor i r  8 consultant t o  chemical campadem in the 

-88 Of PrOCOBm daMlapWnt. T8ylOr Tr. 2592. 

FF CA 160. Profemmor T 8 Y l O t  warn awarded the Amuicur Chmic .1  Sociaty 

Award for Creative Work in Synfb.tic O r g d c  Chendmtry, the Oowlrpd Xapkirrrr 

Medal, the Fifth Iat.rrutioaal Award i n  Heterocyclic Chendmtry, and receatly 
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the c.cope 8 c h o l u  A w u d  for Urn work it! hat.rocyclic chwd*try. Taylor Tr. 

2592. 

FF CA 161. Profemor mylor  vu 8cceptod u aa sxpart in the fiald of 

O - d C  C h O d m t r y ,  including thr 8 U b f i d b  O f  0-C Uld 

hatemcyclic &OUli.tW, including the mm-mrmlwrrd riag O f  hetamcyclic 

&de c-. T8ylOr Tr. 2593-94. 

FF CA 162. Profoamor Mark 8.  Wright- i m  an oxport in m u r f 8 ~  chodmtry 

urd in the interpretation of differantial mcumiag calorimetry -. 
Wrightan Tr. 1607; RX 1679. 

FF CA 163. Profammor Wright- i m  Protrorrt and P r o f e m m O r  of Chadmtry 8t 

ths ?48#.8ChU88ftm -fitUte O f  %chaologY. bu a th. f 8 d t y  

1972, md hu a 8 full profeamor 1977. Wright= Tr. 1605. 

FF CA 164. Profammor Urightan'm gurrrnl uu of ramurch iPvolvem 

8Wf8Ce -@try, photOch4mimtW urd O h m i c  -8m. v i w l y  a1 O f  

hi8 curoat rameuch concerxu the property of murfacw. 

06. 

paperm. Wrightan Tr. 1605. 

Wright- Tr. 1605- 

FF CA 165. Profammor Wrightoa ham publimhd mom thrn 400 mciontific 

PP CA 166. Profaamor Wright= hu publimhd paporm which contain the 

remultm of  differoatid mclnnipq calorimetry m 8 l y m . m .  Wright- Tr. 1606-07. 

FF CA 167. Profemmot Wright- 8CCOpt.d U &A m U f 8 e O  

chsmistry md in the interpret8tion of DSC cummm. Wrighm Tr. 1607. 

3 .  The mrk 

?rofmmmor Liotta 

FF CA 168. Dr. LiOtt8 &tted 8 d . C l m t & =  h thim h m t i g 8 t i m ,  

which 8dmittedly had momt ixmccur8cior. 

claim0 of the patent w i t h  the uumplem citod in tho mpocificrrtioa. 

Th. doclaration rlmo corrfwod ths 

xdotta ~ r .  
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8ffected by the w e  of TPBA, the -8 truuf8r a a W f ,  h4 -*ad 

iacomct yield8 (id. a t  1713-15). Although Dr. U o t t a  brc1rt.d that he bad 

r8vi8md the prior ar t  relatiug to the Clrimm, he bad my axartbed the prior 

art of phamc t r u u f e r  catalymia. a t  Tr. 1712-13. 

?F CA 1 6 9 .  W. U O t k  m f m d  +O h i 8  p 8 t U h t . d  '8Utf8- 801-t 

p h . 8 ~ ~  a0 8 "biphuic 801vcrrrt .y.tamm O d y  for purpo888 Of this litig8tiOn; he 

had never referred to  it before h tho8e t-, urd did it my t o  d r 8 w  8 

b8t-a AbdC'8 801-t mtm .nb -188 h the '035 p e a t .  

U O t t 8  Tr. 1705-06. 

Fp CA 170. Dr. U o t u  f i r r t  coacluded that the --DMSO procem wu not 

equivlrlsat to  the '035 procemmem; then concluded that the lcOa-1~~0 pr0ce.r -8 

@&vrl=t; &ad thrn changed h i 8  mind 8g- urd 8dd that they wen not 

equivalent. L i o t u  R. 1708-09. 

PF CA 171.  Dr. U O t t s  obtained 8 p8t-t 001 h i 8  +how O f  thc '-8 

phame, m ~ u r f a ~  8olvmt *men which contained 8 phrre t r u u f u  catalymt. 

Id. 8t 1750. fn h i 8  -tat h8 d i 8 t w 8 h . d  8Uch -8 phue 8ymtems 88 

P8teZl+.bly d i 8 f h C t  f- CO!l-tf-l -88 f n f 8 r  Elkl-t prOCO88e8. 

8t  1750-52. 

Id .  

Ha a&itted a t  b i 8  Chp08iti001 tht ths A b i C  p-88 $8 uumpla 

of such a conventioarl phamc trrnrfer catalymt procoma. Id. a t  1753. But he 

8 h O  811898d tht  b i 8  theory Of thc -8 PhUC -8 -8 urd +h.t hi# p8tanf 

-8 wroag. Id. a t  1755. 

VP CA 172. Dr. Liott8 could not bring him88lf t o  8-t that TBBA i 8  8 

phame transfer c a t a l p t ,  &ad kept calliag it 8 'quatm and a % a r f a ~ t . ~ t ~ .  Not 

only d i d  Dr. Taylor t e s t i f y  tht it i m  8 p b u e  t1t.P.f.I: atalymt but m. 
Baldwin, an expert for cotapl8iarnt, referred to it u 8 +me t r u u f u  
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cawyrrt, a6 did Dr. made. cx 635; Liotta Tr. 1703-04; lcandc Tr. 1340. 

R CA 173. m t u a l l y  Dr. U O t U  admitted th.t I8 O f  thc -8t 

cammorrly wed ph8e +-fer a k l y 8 f 8  ( t ioft8 Tr. 1702) , becrurre ha h d  

mitt= +ht b hi8 book. Eu[ 3969; mylor Tr. 2654; Rx 3969; U O t k  %. 1676, 

1701; Taylor Tr. 2653. 
- 

FF CA 174. Dr. Liotta wu forced t o  admit tht there i 8  no experimcntrl 

data supporting hi8 marfactant theory ( t iot t8  Tr. 1676).  He further admitted 

tht ha h.d not h e  my - i B t 8  Of h i 8  

act- 88 & phue t-fer Wwy8t h the A b i C  . Y . t 8 U b  md =furred t0 accept 

t o  show th.t POt 

Abic'8 data which .hen b c r u 8 e d  yield wh.n TBBA i8 wed. 

37. 

Liotta Tr. 1835- 

FF CA 175. For the .bova reamop~, the -8tr8ti~e t.w Jubge &cliner 

t o  accept the opinioam of Dr. t io t ta  in support of complaiaaats' positiorrs. 

bfe88OZ A m  

FF CA 176. Dr. Atwood ir  priaurily a 8iagle-cry8tal x-ray 

cry8tallographer. Atwood Tr. 3311. 

PP CA 177. HOXle O f  Dr. At-'. publiC8tiopI A8 rbaut %-ray powdar 

d i f f t 8 C t i a .  At- Tr. 3315, 3260. 

PP CA 178. M i k e  Dr. Jenkinr;, he hm't  writtm tuct-book. about x-ray 

powder diffraction. Atwood Tr. 3260. 

PP CA 179. m i k e  Dr. Jeakixm, Dr. Atwood do88 not belong t o  m y  

0 ~ 8 l l i Z . t i ~  devoted t o  X-ray powder d i f f r 8 C f i a .  Atwood Tr. 3311. 

FF CA 180. U d i k C  Dr. J d h ,  Dt. Atwood -8 nOt hn my p.t.Pt8 013 

x-ray m e r  diffractioor equipmaat. Atwood h. 3317-18, 3260. 

PP CA 181. Unlike Dr. Jsnkiru, a. At- -8 not &8im hf8 OVII x-ray 

powder diffraction quipmat.  Atwood Tr. 332203323. 
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P 7  CA 182. 8.c8uae the auteri8lo which u e  Of intu8.t in t h i o  

b m 8 d g 8 t i m  -8, %-my powdu d i f f m c t i m  i. th. mmt 

uqntefme. Atwood Tr. 3313-14. 
\ 

or. 3amkia8' Qualifia8tioa8 

FF CA 1 8 3 .  Dr. J- $8 m t l y  -1-d U thc principle e c i a t i 8 t  

a t  the fPterrutional Center for %-Ray product Direction D a t a ,  8 Pot-for-profit 

data bame organisrtian that uchiw and muppliae .bout 65,000 powdered 

refraction p8tterru. J.nkip. Tr. 2936-2937. 

FP CA 184.  Dr. J.nkip. hu been involved in X-ray powder refraction for 

rbout 35 -8. J.nkiru Tr. 2937. 

R CA 185. Dr. Jdcin8 w0rk.d for BS80 R...uch, Limited for 10 year., 

tbs l8.t -8 mt in X-my powder r8fractiOB -mi.. & than worked 8f 

North A m c r r A c m  Phillip., where he u88 iapOlvod With the develapaurt of 

i~trmnsntation md .oft- for x-ray powdrr refraction. Hs rl.0 vu 

involved i n  the application of the technique md tea- of the method of 

powder refraction. J.nkipl Tr. 2937-2938. 

FF CA 186.  Dr. J.akipI obtained 6 p8t-t. for &vmlaPmur+.l work a t  

North American Phillip., of which three ware on equipmat for X-ray powder 

refraction. JIpkirrrr Tr. 2938 

FF CA 187.  Dr. Jenki~u h e  publimhed .bout 80 papar8 on X-ray powder 

Zefr8Cti=, Uld WXittUl three boob t8-8ted 8t m 8udim- O f  mt.Ei.1 

8Ci-ti.t. (9.01Ogi8t8, &er8lOgi.t., Il?hrmi.t8). Th. f k 8 t  book Vu mitt= 

in 1972, md .old about 8,000 copier. 

connection w i h  the mrican ~hemical society. 

March. Jaakfpr Tr. 2939 

The 8eCOJL6 vu .EL audio courme doae in 

~ b h  third i. coming aut in 

FF CA 188. 01. J.pkinr vu accepted 88 m .xpart in X-ray powder 
I 
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&re88 WhUl i 8  not tamed, dimer i 8  formrd. u O t t 8  R. 1801-03. 

PF QI 194. In uumplc 3 of the '035 pltaxt, i f  mthyloaa chloride i m  

8ub.titUt.d for ethyl acetate, md no TIBA i 8  prm8.Zr+# PO dimu forp., 

where.., i f  i 8  pZ88Ult, dimer: f O m .  IdOtk R. 1803-04. 

PF CA 195. Solid-liquid pbmc tran8f.r cataly8im i 8  different tban 

liquid-liquid phase truufer catalymim. Liotta Tr. 1838. 

c. ?& ? . d o 6  ?roc... 

PF CP 1.  In Fabrrrrry 1983, Dr. Idadholm (8 Perarion developrmnt manager) 

888igaed the project of developing a proce.8 for mmuf8cturing 'diltiazan t o  

Mr. ElythUl (who W88 thur 8 product development -8t). R-bm Tr. 

2992-2993; Xkh010l R. 3067. 

PF CF 2 .  Dr. Lidholm t u t i f i e d  8t the W i n g  in put u .o urparrt 

Wdfncr.8. DZ. LlrrAhhh -8 8CCept.d 88 ul Urp.rf in -a p-8 d08iw. 
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r,indknlm Tr. 3068-3069. 

early step# in ayathemia. HytaPrrn 3%. 2994. 

identified 8t R y t Q I a p  Tr. 2994-2995. 

FF CP 5. Thc firmt N-alkylation -heat conducted by Wr. Rytben vu 

'257 colnditim 80 tht hs could o b k h  8- N-dkyl8t.d TZR urd 1- 

how the '257 proce88 worked. -boa h. 2994-2995. 

combbaation8 for &out oae you.  In September urd oc+ab.r 1984, Pumion 

axp.riumuted with 2-butraane or mothy ethyl kotop. (c391c) , C 

C in 

September and Octokr 1984. Hytboa Tr. 2995-3004; RX 2114C aud Rlt 2115C. 

PP CP 7 .  Mr. Hyt6aan road the '035 p8t-t to u t C l u d 8  the -8 O f  U 8 

801vsnt. He temtifiod 88 followa: 

Q Whoa you reviewed the ,035 pat-t, v.8 there anything which. 
8ugg08tod the we of MElt? 

A NO, thsrC V.8 nOt.  

Q Whynot? 

A Thoy h d  only mUrti0n.d .cotone, urd they h d  -- mot .v.rr 
ketone mentioned. On the other hand, they h d  &ternbed 
th$ the lower alkaline acetate, in tho 8- way they could 
hvm &teraria.d 0- dorcribed a180 tho lower htonea,  i f  thay 
bad knawn that the roactimi can be &a8 with o t h u  ketone. 
thn acetone. 
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THB WITNBSS: It d i d  m t  muggomt ury o t h u  kotone +hm acetone. 

TBE WITNESS: I understand that T&'r ram.uchem thought that 
other ketoner caaaot be wed in thir ruetion.  

additional nwthyleae sroup, butanone hu diffaraat p r o p u t i u  fran acetone. 

thma acetone; it im leme molvrble i n  -tor thrrr amtom, it bam a higher 

637. 

FF CF 9 .  Nomaally, i f  one of ordinary r k i l l  ia the u t  wmted t o  moa how 

f u  one could extend the N-8lkyl8tion of '015 pateat, one would try , m a r  

ketone beaidem acetone, pommibly 2-butanone (or -1. By the mame token, oae 

of or- mkill  in the art fuuiliar with a range of ketoaaor would read the 

Member of a reriea of whom0 rtaeturo diffum r o g u l u l y  
by momc radical, e.g.,  --, from that of it. adjrcaat meighbon in 
the merior. 

R. Or-t C C.  Q-t, e-. w . 8  287 (1987). 
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,035 p t s n t ,  Potice the 8pecificity rad uCCh8idty  Of the c l 8 h  to the ume of 

8C.t-1 md c ~ ~ ~ c l u d e  that othor ko”rmrr wua not bclu&d kcrume they d i d  

mot work. Taylor Tr. 2620-2621, 2784-85. 

.ir! an alkylatiora with-potamaim cubonate. 

w.0 Mgl[ for the acetorae. He latar had bettax 8uccemm with mother chemical. 

of the mubmtitutienm he tried 

Although he tried theme mubmtituti-, Hr. aytasUn boliowm that pp.py 

nmearcherm (including h i m  profoamor) thiak that certain alkylation ructiona 

ut mpacific to 8catona. Hytassn Tr. 3015-3016, 3045-3046. 

PF CF 11. Mr. W b m  hrd v i . s r C a  with m 8t F d m  befor8 

h i m  diltirran dovmlapasnt work. Tr. 3016. 

Pp CF 12. Parmion conductm pilot  tomtm on 8 m a e  that i m  m l e r  than 

iadwtrial  male pt larger than laboratory meale, auiag irutrrmarptm mimilar 

to thome wod for c0mwrci.l a~urufacturkrg. EytQW Tr. 3005. 

Pp CP 13. In October 1984, Femaioa cosdyctod a pilot  plrnt tomt ora the 

N-8lkyhtion pZOC8.m 

Cambhtion. Thh pilot  p1-t t0.t WU 8 f8ilUZ8. 2022C; Tr. 

3004-3005. 

pot88.i- -to/= U a b u O / m O l V e t l t  

PF CF 14.  A f t u  the October pi lot  plrnt frilure with HEK, Fedora 

conduct~d 8 b d f t i d  oxparimeat8 W i t h  8 d%t- Of C 88 

the 80lVUlt rad C am the bema; C m d e i t h u  C 

C , w i t h  rad without c .  ; 

C rad oithar C ; c with 

oither C t C with c 

c ; c w i t h  C ;rad c with C . R x  

2114C and Rx 2115C (eaperillwrrtm 82449, 83367 (8) md (b) , 83371(8) and 
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(b) , 83372 (8) .pd (b) , 81048, 81049 md 83370) 

FF CP 15. In 1985 ?ermbm co&UCt.d tug- With the 

Theme procedure. required tbe premurce of 8 .kill& chami8t. Eythea Tr. 

3006-3007, 3047-3048. 

Fp CP 19. The operator# of  Fermioa8m procemm u 8  not chani8t8, or 

l.bor8tOry technicirru. 

educatioa. 

They are individual. without formal chemical 

The .ki l l  of the operator. i r  taken iato account wh.n developing a 

C-rCi8l prOC.88. LindholUl W. 3089-3090. 

FP CP 20. The Pinnimh counterpart of the ,035 patmt w8m not in effect  

during the time period that Permian rued the p o t u m i u m  cubozmte/ethyl raetatm 

--ti=. E y t h W  Tr. 3007, 3047-48. 

FP CP 21. Ia late  1985, Hr. B y t h a n  thought he bmd m o l d  the prab1.m 



Did you d4t-e what the -we of the problm ~ R I  with 
yWr pmC8.83 

Ye., ya fauad out. 

What did yau determine cawed the failure on the firmt p i l o t  
run? 

In the firmt pi lo t  -rimant, we had too much C in the 
ructim arixture. 

Did you determine what the problma waa ia the meed 
uqnriment? 

Y.8. It h.6 too l i t t l e  C . 
Xyt&en Tr. 3008. 

VP CF 26. The ,015 patent contains no teachbgm t h a t  the imoUnt of C 

in the procemm im critical. For (ucllllple, c~~plaixuntr~  ugnrt temtified am 

f ollowr : 

0 Nowhere in the ,035 patent i m  there any e x p l i c i t  teaching 
t h a t  c i m  critical t o  the auccemm of the reaction, i m  
there? 
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Tr. 1428. 

?F CP 27. The '035 patant pr0Vid.d PO to P d o n  aad Rr. 

Q YOU t a 8 t i f h d  8 f 8 W  e t . 8  8- +ht the * 035 -tat did POt 
provide my help in develapiag the prersnt Fermion procerr. 
Do you recall that? 

Q Why didn't it provida you with .rry hrlp? 

A For IrUtance, there vu PO l s u r t f o D I  .bout 0- they did aot 
mention the critical aaturm of C . QI the contrary, they 
hmd awapler in which therm wmre ructfoarr t h a t  h.d PO C 
in thwl. 

Q D i d  the '035 *teat provide you with ury help in det8rmirrfng 
the crrwe of the failuror in tha first two p i l o t  plurt NP. 
with MElt3 

A No, it did not. 

Hyt6am h. 3013-3014. 

did not work with either too much or too l i t t l e  added C . Hyt&aa Tr. 

3008. 

FF CF 29.  After Fermion'# ruccerr w i t h  the MEK aad potarri\~~~ carboaate 

N - d k y h t i o s l  procerr +hc pilot  p l m t ,  Hr. -6a.n b9g8ll t o  V i m S n t  with 

making the procerr lerr ruuitive t o  the upoullt of C prorent, and 

therefore .more Ryt6asn Tr. 3009-3010. 

FP CF 30. Hr. B y t h a n  dimowred that by roduciag the ratio of C 

C , it vu pommible t o  reduce the 

.anr;itivity of the MElLt rpd poturium carbonate to the 8mouat of c pro.snt. 

B y t h e n  Tr. 3010. 
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re l iab le ,  aluaya procmedbg to  cou@letim, i.e.,  all the TZP i o  coPrumad. 

Hyt&aan Tr. 3011; Lindholm Tr. 3075. 

PP CP 33. The '035 patant doe8 not provide my tu- tbt the c 

C wil l  have any effect on the ruetion. Mr. Bytben t e r t i f i e d  

Q mW the time that yau ware *roving the wpll procam., did 
the '035 patent provide m y  help? 

A No, it did not. 

Q Doe8 the '035 patent teach 8 chmmbt what the effect of 
varying the relative .mount of C 
wil l  have on thc pmCe88? 

A No, 

Tr. 3011-3012. 

W CP 34. The '035 patant provided no guidance t o  Fermion in reducing 

the ratio of C . Tt. 3011. 

FF CP 35. Permian'. experte, Dt. Lindholm .nd Profwmor Mlgaua, 

te8tifi.d that Femdoa'8 procemr wrkm in 8 differmat my than the pmcem of 

the '035 patuit  clainu. Lindhslm Tr. 3075, M.gnur Tr. 3178. 

PP CP 36. P U m i ~ n  cosrduct~d C N-U~yhtim -rimt8 bet- 

October 1983 amd early 1986 in dewloping it8 procu8. Lindholm Tr. 3101; RX 

2114C. 
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Rave you reviewed aay urparia#nta which were conducted by 
Profamor Ookel and t i o t t a  in waxsaction with thir 
litig8tiOll? 

They u e  not in my opinion. 

why not? 
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A 

0 

A 

- 0  

A 

Yea, I nmamkr. 

No, it bou xmt. 
in labontory or on the i m & u t r i a l  8-e. 

We hva not mmmn thm thiag occur either 

Dr. Liadholm Tr. 3095-3096. 

FF CP 45.  In a l l  of i t a  ucpcrriwrrta and c m c i a l  -rim-, Farmian 

h. never 0b.e- thn m a t 8  obtained -1-U in - 1 8 W t 8 '  tart8 

in which neither TZP nor DMC-ECl were pre8mt. Idadholm Tr. 3095-3096. 

FF CF 46. Fermioa*o -, Dr. LhdhOlQ, t88tifi.d tht C m h f r u n t 8 '  

teat- provide8 po b u A 8  for 

8- W8y 88 thr ptoC8.8 O f  th8 '035 p8t-t. I.inAhalQ Tr. 3095-3096. 

th.t th. F e d o n  p n . 8  Worka b the 

FF CF 4 7 .  Fermion duplicated exaaple8 found in the '035 -tent, urd 

corap.red the rvrultr obtained With the '035 patent 8olvant8 t o  thoae obtained 

whan Y.8 w e d  8. +he DOlVWlt. Q( 394 

FF CP 4 8 .  Dr. tinrlkalm, oae of Fermion' a v r t ~ ,  concluded that ba8ed 

an theme axp.rimant8, wEI[ -8 not equivalent to  the '035 patuat claim molwntr 

bi th8 N-rlkyhtion of TZP. Dr. Lhdhoh t88tifi.d U f o l l ~ :  

0 

A -8 Q1 394 i 8  8 t88t 88ri.8 Wa 

#h.t i 8  it rbout Q( 394 a t  f u r t h 4 1 . 8 w r f 8  yoUr 

fn the h b r 8 t O q  
t k u  ,035 patant uumplem, jurt u they are described in the 
patent. krd for coupariaon, -me U(Mlplem, we m t i t u t e d  
the rolvant meatianed in the uumplu with MKK. 
And i f  we look at  page 3, we m e  h u e  8 compuiam of patant 
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axuaple 2 wing either acetone or wglt. 

? r a a  theme experimentm, we m e e  tbat theme two r u c t i o ~  maxi 
n- 8iaPilUly. Th4 b u m  i 8  8 little bit f U t W  fhn 

If we then go two pager fonmrd aad look 8t p.tent Example 
4, ehim im pov 8 dry mystem. We can see here that the 
acetone procemm work.. After alae houra, there f a  really 
nearly no mtarting mmterial left in the reaction. 
But.= the 6-r hr~d, ua can m o e  that urriag MEX, ua have 
virtu8lly 00 re8ction. 
Taking the88 two exuiplem together, 88 wa should do, if 
theme two rolventr ware equivalent, wa would get the 88me 

remult8. 

%ut u we do not have w t ,  thim m u x u  that theme molventm 
can't be equivalent. If VI turn saa page back, wa have 
patent -le 3 .  T h i m  im with ethyl acetate. From the 
numberr here, we can nee that the reactlop gronr rricely in 
ethyl acetate. 
But on the other huad, we can m e e  that wing m, the 

hour. rrrctiorr time, YI have 8tul roughly .bout 60 permat 

Wa would evmn h8va 8 mlightly futer ruction 
Mgll, u the boiling point i8 highu. 

prome&, but t0 8 Vary a 1  8Xt-t. AftU 8bC 

Of the 8-bg Mteri8l left, 
Thi8 fndiatem th.t Or 8t 1-t .ban t h t  .nb ethyl 
acetate are not equivalent. 

A I mua that the coxm\tmption of m t u t i n g  material vu nearly 
complete. 

Liadholm Tr. 307703078. 

PP CF 49. Dr. Lindholm te.tified, th8t with the exception of '035 patent 

uumple 2, in all came8 the mubmtitutioa of wglt for the molvent of the patent 

axuaple provided mubmtmtially different remultm. Liadholm Tr. 3077-3078. 

FF CF 50. In patent example 3, the we of grouad p o k m m i u m  carboaate in 

combiacrtion with ethyl acetate remulted in uh N-alkylation reaction which 

proceeded to completioa am demcribed in the patent, i . e . ,  within m i x  -8. 

In contrast, with ~ g l [  and grouad potammiurn carboaate, after a h  hour. roughly 

60% of the mtartiag TZP rmuinmd. Lindholm Tr. 3077-3078, Byt&aon Tr. 

3138-3139. 
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convmraion w i t h i n  nine hour8. EOWWFU, whrn ImC ru 8ahtitut.d for the 

acetate of the example r88ulted ia  an W-alkylation which proceeded to 

canpletioa in two -8, while with methyl 8c8t8f8 tha ructioa took thirty 

FP CP 54. Fermion cho8e to ume patent -18 3 u uc.mpluy of the '035 

patant claim procesr becaume thir wu the mole *035 patant uumple repeated by 

FF CP 57.  Profe88or Baldwin te8tified that he could aot h v e  predicted 

the remultm he obtained w i t h  t t m c 8  2-butaaoae: 

Q I8 there ury wcry before t h i 8  eqmrinwnt you could h v e  
prmdicted t h i 8  re8ult? 

A Whatrrmlt? 

Q m8t iacnuing c [with 22-buturoou) would i n c n u e  
yield.  

A In the puticulu butrpoac ~yatan,  no, I couldn't hve 
predicted tbat.  

RX 2238C. 

FF CP 58. The anly te8t8 offered by caaplakrm+ta con- the mo- 
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8ub8titutian of MEK for the '035 p . t . n t ' 8  molvuttm did not rmdt in .21 

W-alkylation procama which . c h i d  yielda aad/or productivity compurble to 
- 

that achieved by the Fermion cormwrcial procram. Rpx 2OOIC-A. biadholm ~ r .  

3092-3093. 

mating that the aAgplicmfrO iatnntionn w u  #-alkylation: 

@[In] the premenccl of potammiam hydroxido in amtone or 
potammiam carbonate in acetone, lorrr alkyl  acetate, 
water-acetane, or uatez-lorrrr alkyl a ~ t a t e . ~  

a 2 ,  papar 4 a t  2-3. 

FF D 2 .  In thr Stat-t Of A r t  d b t w 8 h d  i t 8  81l.ged 

invantion over the prior ut by uvuiag that the inpantioa produced y i e l b  of 

ao laam thra 878 u appo8ed to 65-7OI obtained with prior art pr~cemmem.~ cx 

2 ,  -per 4 at 2-3. 

FF D 3 .  Oa Decauber 21,  1981, T I I u k  f i l e d  .p application in Burope 

QI m 1 ,  1984, correrponding to the ,035 p a t i t  application. RX 3325. 

TIIuk'8 EPO 8ppliC8tiOZi V.8 rejected ow1 th4 '967 .nd '257 paturf.. ELX 
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3325. 

? P O  4 .  T b  '967 p.t.rrt taught the we of m0t.l hydroxidam@ ia a 

v u i o t y  of moltran+. including toluaaa t o  attach oe3c to a baazothiatepinone 

differing from TZP by ably a .ingle R group at the three pomition o f  the 

memn-umborod ring. 

a l b l i  metal hydroxide.. RX 1103; Oak.l, h. 870-82, 877-78, 881; Taber, Tr. 

2x59-60. In re.pop.e t o  that rejection, on October I, 1984, T.lrrk mubluitted 

a twelve p g e  document urging th8t  the appliC8tion be approved over the ,257 

rad ,967 ptentm. 

Poturium hydroxide and modium hydroxide are axunples of 

Included in t h i m  ra.popre were five -gam of attorney 

ugrm#nt md what T- refarrod t o  u a @Cacpuative Tamt Report@ which, 

Tumbe claimed, damutrated the p t a n u b i l i t y  O f  i t 8  claimad procam8 mer 

prior u t  dimclomurem that ~8.6,'- u, mOdium carboaate and toluene. RX 

3929C. SpecifiC8lly, T8n8be nprameatod that th8 Coaapu.tivc T8.t Report 

@ [Slhowr that the C - I A P  t ;trs, 
potumium hydroxide in acetone or potumim carbonate a molwnt 
melected from acetone, lower alkyl acetate, a e u r o  of acetone md 
=tor and a mixture of 1-r alkyl acotato uad #tu, l u d a  to  
8UXPri8- O f  the mthOd a C C O t d i n g  t0 th8 b-tim.@ 

Rx 3929C at 705 (-aim added). 

For ~ u ~ l p l a ,  when the  condenmation reaction vu c u r i o d  aut by the we 
of .odium hydroxide or .odium carbomte am the bame, the yield of the 
product wu 1-m thau l o t  0- i f  acetone w u  ua.d u the molveat. 
Moraowr, when modium amide or .odium hydride wu wad u the buo,  
the yield of the product was not more than 12.4% in the %rme where 
toluoae or dioxane warn uuod u the molvmat. Purth.raroro, ovea i f  
potamrium hydroxide or potu8ium carbomt8 vu u o d  u the buo, the 
yield of the product was laam than 30t the c u e  where dioxane, 

T u u b a  further arrplained that : 
t0lu.n. or mthmnl v.. w ~ d .  (RX 3929C at 706.) 

tjludgiag from the facta (i) t h a t  the refereaccrm citad by the 
B x a d a h g  Divi6ion tuch neither the we of potu8im carbonate u 
the bame rmr the w e  of the bue-molvant combimtioru t o  
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be employbd in the method of the prememt -tion; (ii) that,  when 
the-coadonmation r u c t i o s r  vu carried out by the we of .odium 
hydroaddo or .odium aubwate  u tha b e ,  the yield of the product 
ru 1.8. thur lot; aad (iii) that, eves i f  potu8ium hydroxide or 
patumium uam wed u the W e ,  tb y h l d  of the product 
w u  lema thrn 308 in the c u e  where d i ~ ~ m r ,  tolurrr., or  mthmhl vu 
wed, it i m  obvioum t h a t  the .bOvr--ti=ed adwautageow future8 
of the pramant iwcmtion h v e  m v u  bema taught aor 8uggemted in the 
refermeam c i ted  by the mumidng DiOi . i= .  Thur, the raplacatmat 
of modium hydride aad dimethylmlfaxide 

of the prmment -tion i m  unobviow over the 
cited referoacem. Due t o  the .up.rior aad axpriming remultm 

, the present applic8tion 
pommemmem level of invmtivememm necemaary for it. patentability. 

o f f i c u ,  including thome of 18rael aad ?inland. 3338C; 3233C. 

FP D 7 .  Reexunbmtiosr of the ,035 patent V.8 requemted by Re.popdant 

Abic, urd mxpported by 8 declaration of Dr. mylor. RX 1085 (See RX 2193). 

FF D 8 .  The examiner in i t ia l ly  agroed with Dr. mylor,  aad rejected a11 

the cl8ima of tha '035 p8tent. RX 1603 (RX 2193, RX 2204). 

The bamu for the rejection included: 

(c)  B r i t i m h  '119 8nd Wag8rajarr mhowed 
diwthylraiaeathylitiosr ( i . e . ,  reaction with DMC) of 
dib.nrorutepfnana. ; 

(d) Joha8toae "further illwtr8tldl tbe Vrsur of the 
Pachter e t  a1. technique." 

RX 1603. 
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(a) The Pachter technique vu not widely krown; 

(8) A number of potent- m i &  reaction#, includiag 
retro-Michael reaction, ring-cleavage, O-alkylatim, aad 
CubQOyl O-rlkylatim rpfght 0 C w 8  .nd laight pm-t high 
yield. of  tha ,035 ptent .  

deciding t o  i m m u e  8 reexamiaatim certificate, held that  the prior ut thrn of 

record did not Ut8bli.h the obvioua08r O f  the '035 p8t-t. RX 1653; RX 

1654; Taylor Tr. 2714-15, 2924-26; Elpx 1149; RPX 1151. 

FF D 12. Tha N-.lkylation p m r  d.8mfkb the '035 p8t-t i a  

typical of the type. of projactr that preman developamat chmnimtm would have 

uadertakur in 1981. Rachter Tr. 1495-96. 

FF D 13. It i r  generally accepted that when potuaium hydroxide i r  u8.d 

FP D 1 4 .  The patent rvrmiarr wu not told th8t  the prior  u t  di8clom.d 

hyazrnU .y.tqnm for the N-alkylation o f  b e a z O + h i ~ e p b o x m m .  ?urther, the 

to  indicate he warn aware of the prior u t  teaching the R - . l k y l a t i a n  of  

benzothiazepine type in hydrou coaditiana. RX 4038C; trnrlr Tr. 
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1431-32. 

VP 0 15. Ia h i m  dmcl8ratian submitted to the UulpFPu +he 

Reaxmb8tian (RX 31721, Dr. %made did aot a r e  the examiner that in 1981, 

yammmki disclosed hyataw mystam introlvfng the ume of potumium carbonate, 

..odium hydroxide 8ad potu.ium hydroxfdr am buu which are aC8llmt 

altemrtivem to  the convurtiaorl buu wod in W-ISkylatio~ msfhod.. lcspdc 

Tr-. 1355-57. 

VP 0 16. Ia granting the t.qur8t for -tima, th, mmm#.ner otatad 

in put u f o l l ~ :  

RX 1653. 

chemimtry of fuuctiarul groups. mado Tr. t26; Taylor Tr. 2780-81. 

FF 0 1 8 .  Furretianal graupr are more importmat thur ring structure in 

datendaiag EkrmiC.1 reactivity. mylor Tr. 2780. 

I 
H 

Tr. 1457-58; RPX 4023. 

FF 0 20. One CIP -e meti- cosrditioll. by foetambag on the 

functional ~ r a u p  ma which oae wimhas t o  cuzy out the chemical trumforaautiosr. 

The riag frrmsrork t o  which the functional group i s  atkch.d play. a minor: 
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fuactian8l kaup. Taylor Tr. .2780. 

Tha krvu~torm of +ha '035 patent kaew prior to 1981 that the R 0 21. 

N-alkylation reaction workod .nd that CoPlmucirLly fumible metho& d a t e d .  

The oaly quoatiom facod by tha hvmatora vu wh.thar cheaper, auiar t o  handle 

b888r or moltnntr Could h w e d .  EIX 37394; Eut 37374.  

FF D 22. Tbs proccrar -mad kr th8 '035 patent krvolvu the cosvaraion 

of m N-aryl amido, a, TZP or aaetyl-TZP, to 8n #-8lkylatad &de. RPX 

4023; Rox 4015; M Tr. 1457-1458; Pacht8r Tr. 1497. 

ordinary r k i l l  in the ut would -hvm firat 1ook.d for u t  relatod to 

baruothiu .p iau.  Th.n, OPI would hve  l0ok.d for rafermmcoa to work in 

1,4-burtothia~apin8a,~ 40 J. Org. Qlpr. 1731-34 (1975) (Worlay.); C l u k  a t  
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FF D 24.  In connection with it. effort. to .yPth..ize the dilti8z.m 

~~18cul0,  Abic u.e~&l.d u pypy rrfarm~cor m bamothicu.pba8. u it could. 

BigPificuatly, Abic farnrd the f iold  of bmazothiaz.piP.. rmlevrrrt, aad d i d  not 

ch8mic.l mtNCtur0 m u r c h .  A ch0miC.f 8tructur8 mearch i m  8 m u r c h  baaed on 8 

ch.mical aucleum, r8g8rdl8.a of what mtructur8 Sa attached t o  it. For this 

mearch, Abic melected a rix-w~ber rlng w i t h  8 mmvaa-mwhr  riag 8tkched to  

it, the mevan-ma&er riag coataidas 8ulphur aad Pitrogan. Thim mearch would 

H.bu Tr. 2453-59. 

of ordinary .kill ia the art who i 8  pn.umed to  hvm Imowlobg. of d 1  prior 

8 a .  Tr. 1453-59. 

8.  TbmktorArt 

PF D 26. CornpliiPrntr' -rt, Dr. Kea&, dirtingui~hed the ,035 pateat 

over the ,257 patent by ~tating: 

It teachea the u.e of milder barnor +hn the ,257 irr that'  memo 
certainly it'. mild conditiozu. Mild in thi. .axme mmaa a b u e  
which i. not .O .troag that it will be irrever8ibly d.prdt0aat.d. 

%eade Tr. 1156. 

254 



alkylation. .... RX l603(14); mylor Tr. 2706. 

?F D 38. ~n dot- t o  accept Abic'm patition for rouwtbation the 

It rould be obpiaw for om@ of ordinary m k i l l  in the art t o  we the 
Pachter et al tecbaique in the -ita et al. ['2571 procemm. Since 
the deminbil i ty of hchtarr '  technique hu been long utablimhed, 
it would be abvfaw t o  we 'it in 8 proc8mm much 8. Lh.t of -ita 
et 81. would be motivated t o  do mo in the & m i r e  tht 8uperior 
remultm would be 8chiawd. The chmc8m for muccemm would be 
excellult . 

RX 1603. 

i d m t i c a l  rlkyl8t.6 product. RX 3652; T a b u  Tr. 2166; RZ 4038C. 

FF D 30.. The '257 p8t-t d h C l O # e S  8 proC8.m for. -  N-.kyl8tim of thc 

identical mubatrate u the '035 patmt wing u b u e  an alkali metal, rlk.li 

metal hydride, or .I-i metal &de, .nd u 8 maitable molvmat, for exampla, 

dioxane, toluum, xylene, or -0. RZ 3652. 

FF 0 31. Tb. #-.Uryl.tia -cti= dimc1m.d in tha '257 patent probably 

proccrad. through tha 8ziridiaium. T . k r  Tr. 2166; 00k.l Tr. 850; RX 4038-C. 

FF D 32. The '257 patent ta8ch.m that b e n z o t h i r t e p ~ a m ,  which are N- 

8ryl rmidem, could be 8lkyl8t.6 uader rigorour COPdltiOD.. P8chter Tr. 1499. 

FF D 33. Ia looking t o  improve upoa the '257 procam., 8 procamm 

devalapwnt nhrmimt would rapidly roalire t h a t  the ruct ive  portion of tha TZP 
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remult in l o w  yielda. Pachter ~ r .  1499; RX 1229, 1460. 

a. ~ L O P ~ ~ . ~ S W - X M S O  

fF 0 36. Th4 Pachter mferurce wu pub1i.h.d in 1952 u a remult of work 

done by Dr. Pachter torrrd. h i 8  Ph.D. thenia rmdclr the tutelage of Dr. 

Kloetzel. Pachtar Tr. 1499-51; RX 3770; RX 3769. 

p.rt Of Uch O f  the 8Ub8-t.8 alkylated Dr. OrchtU h 1952. Kulde Tz. 

1458; RPX 37708; Llpx 4023. 

Pachter refereace applied the known -riel myatheair wnditigpl t o  #-aryl 

amide.. It worked uad he concluded that it appur8 t o  hve g8aeral . 

application to  I-aryl &de.. Pachter Tr. 1S29-30, 1601-02. 

?FD 40. Pachter08 proce88 wad the 8.ma bue-8olveat coolbiP.ti= u the 

'035 patant, nunely, pota8rium hydroxide rad amfoola, h hydmw ructioa 

coaditioam. Pachter Tr. 1502-03; lknds Tr. 1277 urd 1286-1287. 

FF D 42. Pachter dimclwed the following N-alkylatiapr of ua #-aryl amide 

tu- llog uld acetoam: 
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KOH a& + R'X L 
acetone  0 

I 
H A 1  

RaX above repremeat8 8a rlkyl  halide. ELPX 37708; Pachtar 12. 1504-05; ltcndt 

Tr. 1456-57. 

FF D 43. Pachter dirclomad mcceraful N=8l)@8tiorr usips methyl iodide 

c o l r d i t i a .  lCIndr Tr. 1286-87. 

PP D 45. It vu important t o  hvm 8a much of the bua in molutiaa u 

pommible in order for the ructioa t o  take place rapidly. Therefore, Dr. 

Pachter &me potumium hycirojCide u the bame because potumium buer  are more 

PP D 46.  Dr. P8chter &om 8c.t- 88 the molvmt m i n c e  he hew ha could 

get h i m  campo\tadr into the acetome molution quite readily aad because it would 

provide 8 good mdium for the re8ctioa. P8chter Tr. 1528. 

PP D 4 7 .  The P8chter reference dimCl08ar the Irt-alkylatioa of m a d  

pIch of the N-aryl udder using the bame/molvant combiartiaa It;08/aeatane. 

N-8lkyklat.d uaidru ham aa aryl, or kareae ring, and carbonyl. The bmazam 

ring mb the =bony1 flank the aitrogua, which i m  to be 8 U y h t e d .  P8cht.r 

Tr. 1504-05; Qt 638A; RX 3770; RPX 37708. 

FF D 48.  P8chter b-mtig8t.d tha N-.lkyhtim O f  N - W l  &de. 8 

rmge of conditionr, including thore in which the &de wam 8ctiv8t.d toward 
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alkylation, deactivated, urd neither actiV8tad nor deactivated, thw 

drmrmrtratbg the general applicability of h i m  ruct ian procedure. Pachter 

1504-07; m. 1458-59; RX 3770; RPX 37708. 

FF D 49. u8$Sg thc 8- bue-80lVaat c la imdb 

the ,035 patent, Pachtu dimcovcrrrd urd dimclomad that alkylation can be 

acc~limhed ncorrVmirntly urd in good yield.. RX 3770. 

FF D 50. In the fiw m c i f i c  UUUqhm &rcribed by Pachter, the yicldm 

of N - w l 8 t e d  d d r m  fm 81Q to  90%. RPX 37708. 

PF 0 51. Although certain of the N - q l  &dam alky1at.d by Dr. 'Pachter 

had potential alt-tive ructian mite., thy did aot interfere with the 

&mimd -cti= of the &&. Pachtu Tr. 1508, 1532-33; RPX 17708. 

R D 52. 

Pacht8r Tr. 1568. 

Boabe of the compo\mb W h t 8 d  by R 8 c h t . r  ware complex. 

R D 53. The (W-methylbenzmddo)diphukylamiae campaucnb that  Pachter 

alkylated had two pommible mitam for alkylatioa, the amide aitrogea urd the 

rminc nitrogrn. Alkylation of the uaiae did aot interfere wia alkylation of 

thc &de. p8chtU Tr. 1508. 

FP D 54. Dr. Pachtar decided t o  we potumium h-de u the bame 

becrwe he b w  it wu more roluble in organic molvaatm like acetom or ethyl 

acet8te th8n the modium bame. Pachter Tr. 1527. 

R 0 55. Dr. Pachter uued potarmiux~ hydroxide urd acetom b u 8 d  upon the 

tmmhiagm of the prior art that alkylation of ua amide in what im krcrwn u tha 

-tiel .ynthamir mucceedrd w i t h  potamrim hydroxide, but fri1.d ua&r ,257 

C O P b i t i w .  RX 3769 at 46-47; Pachtw Tr. 1528-30. 

PP D 56. In 1952, whan Dr. Pachter applied the coaditieam of the Qabriel 

myathami. t o  h i m  own W-alkylation ructiosu, he w u  a l i t t l e  lamm thaa momeone 
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amide ruing Pachtar coaditiorrr h u  oucceoded. Dr. Pachtar knowr, of about 100 

much N - a l k y l a t i - .  P a c h t a  Tr. 1565, 1567. 

PF D 65. The prior ut .ho\rrd that Pachtar corrditi- workad for the 

Katde R. 1280. 

FP D 68. In Pachter'm procemm, wat8r i r  fonmd in tha rrprotexmtim 

8t.p. ltarrda R. 1287. 

PF D 69. The alkylation of aa &de uad8r P a c h t u  colsbitha8 producmm 

water am a aide product. Weel Tr. 1039-40; RPX 1096. 

FF D 70. The Pachter mf8raace t8aCh.m oa8 of ordhary m k i l l  in thm u t  

that one cu i  alkylate aa amide under hydrous conditimm. 

1461; CX 638A. 

lba& Tr. 1286-87, 
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R D 71. -ips the -tion of  the ,035 psteat, the rrrmiaer 

mated t h t  '98cht.z et d. .how +hs Widely m.d *&ti- Of U y l  em.' 

RX 1603 (PTO O f f i c e  Action) ; T8ylor Tr. 2706-07. 

PP D 72. Several referan- drmcribe Pachter &tiom in gaaeral 

tern,  kip^, Worley (Rpx 10941, Johrutam (RX 11371, Itatif md (RX 

16051, Clark (RPX 1093). Xeade R. 1290-99, 1306-08, 1380; Pachter Tr. 1509. 

D 73. Tha pmm.8 aught h tba P8cht- Z8fe- W88 .P i q r m t  

over earlier proceamu becrwe it achiavmd the N-*lati- reactioa by 

witching the known baaem urd aolveata (later dimclom.6 fn the ,257 patent) to 

potamairrm bydroxide/acetone (thoma later dueribd in the '035 pateat). ~n 

hie paper, Dr. Pachter ahowed that in rrlatialy .hoe ructioo time. under 

very coavenieat conditions, am could rapidly aad in good yield produce the 

IlOCO8.w COmpauLLd. Indeed, Dr. P8chtU08 paper tUchu t h t  8- Caapound. 

are active undu ,257 COPditioZU, but mrily alkylated uader Pachter 

Coorditia. TZ. 1284-85, 1460-61; p8chtU R. lSO2-04, 1524; 1 ,  

638A; RX 3770; RPX 31708. 

PP D 74. The Pachter rvferaace di8ClOa8d t h t  the wual msthod for  

alkylating N-aryl amidem until h i m  publication inc1Ud.d the m e  of daagezoum 

metalo, metallic .odium, or rodium hydride in inert molvcmtr (A, '257 

conditioxm) . Pachter Tr. 1501-02. 

PP D 75. Pachter, in 1952, had tkqht that th. mubmtitution of 

ICOR/acetoae for th. b.a~-rolvurt cocabirutiom wed in thm ,257 pateat would 

avoid the du%gen md.iaconv8ai.ncem of much bamu md molvmntm aad could 

actually irr&.e *el&. RX 3770; ~achter h. 1501-03. 

FF D 76. The apmcificatioa of the '035 p8tmat io mimilu to the firat 

few paragrapha of tha Pachter reference, -, both ducribm previaur methob 
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lactun (a cyclic &de) u well u t o  ~achter'm cyclic udder.  Keade Tr. 

1291; Pachtat Ti. 1510-11. 

FF D 83. The coqouad alkylated by Wor1.y h8d a &fur at- which, like 

the 8ulfur atm of TZP, can t r d t  it. effect. through the aromatic rhg 

down t o  the nitrogen. L f  the mulfur atan of  TZP - t o  affect the 

N-alkylatim -ctim of Pachtw, 8UCh 8 deletariow effect would hm b8- 

meen ia Worley. 

Pachter Tr. 1511. 

Worley abtairud a g o d  yield whoa urbg Pachter corrditiozm. 

FF D 84. Worley provided u8ur8uco tht the &fur atom in the TZP riag 

would mt -it the H-rlkylatim r U c t i O n .  Taylor 2703. 

FF D 85. The amide group ia worloy bu approxiamtaly the matot acidity u 

the amide group in TZP. rrrndr Tr. 1304. 

PP D 86 .  Worloy i 8  a mix-IIYIII)Yred rhg. In  terau of  w e  of .Ilcyl&tim, 

a dirtinctioa bet- the m i x - ~ d  ring of Worley uad the mevea--d 

TZP rhg im ]lot P . C O 8 8 8 r y .  8 i t e  aloae, C-1-t.' Ucpart would ]lot draw 

any dimtinctioa bet- m i x  mmbr rings aad mevan mombu ring.. Keade Tr. 

1310. 

FP D 87. In 1975, Worley wed %OX/acetoaa ia the followirrg N-alleylatimi 

reaction, mtatiag thmt the procedure wed wu the 'gonard procedure.of 

Pachter am3 Kloettal fmr the alkylatioa of  I N - a r y l 1  I 1 P i d . m  with pofuriunr 

hydroxide in acetome. (the N - u y l  amide 8tructure mhown kr bold type): 

S p o t a s s  i urn 

a c e t o n e  

RX 3824; RPX 3824A; Tr. 1291-93; P8cht.r  Tr. 1500-10. 
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M m. 1296-97; RX 1137. 

R 0 95. The Jabnrtone we of the Pwhtu refsrurca aad the ulra of 

looked t o  ructiaru perfonmd ma o t h u  Upidu, evma i f  they inWlvod very 

different mtr8t.r.  

' 

- 
The Jobamtone ruthom m g e d  very muccemmfully t o  ume 

what they temmd .zl a l l ~ y l a t i e n . ~  Taylor h. 2710-11. 

PP D 96. aohnetona shows an appreciation of the potaatial generality of 

general tachniqua. Taylor R. 2711. 

5. C l u k  

FF D 97. In 1978, a u k  a t  al. reported the followirrg N-alkyl8tion 

H 

+ R'X 

p o t a s s  i urn 
hydr ox i de 

acetone 

RX 3841 (the N - a r y l  &de mtructure i r  i a  bold type) ; lCea& Tr. 1306-07. 

PF D 98. C l u k  dimclomem 40 uumplem of hydro- roactiaru on 40 

T8ylOr R. 2772-73; RPX 1093. 
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VP 0 100. Clark report. the we of Pachter rrmrlltiarm with 

react. through the aziridhirar ioa. lmade R. 1308; mylor R. 2732-73. 

FF D 101. Utif ref- t o  Pachtu u 8 grrural procerr for  the 

RX 1605. 

R D 102. &tif obro~md 8- limiktiom for  u8e of the P 8 c h t u  

technique, but not with ruepact t o  any W - a r y l  amid.. Rlt 1605; Pachtor 1573- 

74. 

FF 0 103. In the M8y 31, 1994 Sotice of  Intent to 18- R.uuPliP.tian 

Certificate, the rrrmirrar rkted: 

RX 1654. 

urriag. P8chtnr Tr. 1526. 

FP D 105. Uguajux -8 not explicitly r k t o  tht the procedure wiag 

compaundr. Xeade Tr. 1361. Dr. Imide ruhmitted 8 declaration during the 
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where88 h0 f d  - p8chtU p-88 worked f h .  p8ChtU Tr. 1526-27. 

FF D 109.  #8gU8jm 8-ad dth '257 e thrn 8witched t o  

Rachter caarditiosu. P8cht.r Tr. 1587-1588. H8garr.j- went t o  Pachtar 

coaditi- bec8u8e alkylation did Dot proceed \;Ipd.r '257 cosrditioru. Rachtet 

Tr. 1542. 

FF D 110. Dr. m e ,  frr hi8 d.ClU8tim 8ubaPitt.d t D  the exmdaer dUr- 

reexambation, on page 17 refereaced Nagarajm'm dimcummion of ring cluvaga. 

Xende Tr. 1367-68. 
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rub6trate. RX 1658; Keade Tr. 1368. 

R D 113. Th.t. ir 110 &tumea riag ap.Ping m e e d  kr 

mg8rajUr ud alleged ring opeaiag tn TZP. Xeade Tr. 1375; Taylor Tr. 2720. 

k v r r l y  rtatod in Rbguajur, the rbg cleavage in PP D 113. 

Nag8raj.n depeadm upan-- proreace of the nitro group. 

group proreat in TZP. Taylor Tr. 2712, 2720-22. 

Theze fr PO aitro 

PP D 114. In bir drclurrtioa r a t t e d  t o  the PTO, Dr. 8.l- 

idaatifier ring c l u v a g e  u a cop.0qumce of thm atro group. 

~ r .  2719. 

teaching of ring c l u v a g . ,  md the p r i b f i i t y  tht it would ruggert ring 

cleavage in the ,035 c u e  where there ir LID pi- group. T8ylOr Tr. 2723. 

RX 1658; Taylor 

~ r .  ~ d w i a ' r  belaration wu mirl..ding rquding ~ a g a r a j &  the 

PP D 115. N a g m j m  did mt report ring clwvclg. d t h  pom8im 

C8rrborut8 ud 8mt-. Ilrrdr w. 1369. 

?F D 116; Waguajaa reported rhg c l u v a g e  with '257 ccmditiopl md no 

rhg cluvage u x d u  Pachter comditiom. Taylor Tr. 2715-27, 2729-31; ltrnrlr 

Tr. 1369. If there ir PO nitro groupr u there ir 00~1) with TZP, fh4F. ir PO 

problem of ring cleavage, uad alro, under Pachter waditiow thare ir PO 

problem of ring c l u v a g e .  rrr.ldr Tr. 1369-70; Taylor Tr. 2720-22 

PF D 117. Contr8ry t o  the ex8tniauor ophiea, the Mag8raj.n papar doem 

not t-cb tht 8ptOUl for N-alkyl.ti= w i l l  mt work dth 
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Irp 0 120. The #-alkylation of uyl midem aubg the buc-molvent 

cambination K@3-acetoae wu taught u u r l y  u 1966 by Burton et d., 

aH.logaao-o-pheayleaedinadi.minar aad Derivad Eetarocyclem P u t  I. Reductive 

Pimaion of Bsnzotriatoler t o  o - P h e a y l a n e b i ~ , a  10 J. Cham. Soc., 1268-73 

(1968) ("Burtoan). Burton dimclomed the follOWbg N-dkyhtion reaction wing 

RX 3794; Taylor Tr. 2273-74. 

9. Th. Braaaa '522 P8t-t 

PF D 121. Bamed upon Dr. Baldwin'm decluation, the examiner stated t h a t  

the Pachter reference would have provided l i t t l e  if my guiaUrce, regarding 

the w e  of DMC or i t 8  hydrochloride malt in the #-alkylation8 of the '035 

patant wing a Pachter-type bame/molvmt capbination. 

tht the equivalance of wthyl  iodide aad PMC ham not been drroonrtrated aubg 

The mxudaer mtatmd 

the conditiosu of  the ,035, but only uader the harmhar condition8 eup1ay.d in 
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the ,257 p8t-t. T8ylor h. 2764-65. 

tp 0 122. Sa coaaection w i t h  the Order Orrntiag Roqrurt for 

Reexmhation, dated my 2, 1994, the rrrnriarr rtated in put u follows: 

The eguiv8lmce of methyl iodide uad DMC hu mt b.sn drmonrtrated 
wing the coaditioPI of ,035 but only where more rtrongly forcing 
coaditiana u e  e q l a y r d  in '257. 

RX 1653. 

FF D 123. Dr. Taylor8r opinion ir  that prior ut mt of record before 

the PTO rhowr that wiag the coaditioru of the ,035 patmt,  .nd for the 

2764-65. 

?F D 124. U.S. Latter8 Patmt 4,377,522, irmod t o  Quirico Braac8 in 

1983, i r  prior ut &red 01 i t r  filiag data before the Japanore counterpart t o  

the '035 patent. The ucudner did not h v e  the ,522 patent dur- the 

raexaminmnrtion of the ,035 p a a n t .  RX 1657; llrrrdr Tr. 1312. 

PP D 125. T'he ,522 p8tent dirclorer the alkylation of a re- member 

ring W-aryl .mi& wing pokrrium cuboarte/acetane md the alkylating agent0 

DMC, DEC, 01: -thy1 iw&. T8ylOr Tr. 2757-59; Tr. 1311-13; Rx 1657; 

RPX 1091. 

FP D 126. Braac8 ,522 dirclorer the alkylation of 8 revma member riag 

18CtUIl  mc d+h 8 W8rk h O w U r i C  -88, 8Uch 88 dwi nrS-1 

(c.Q., pokrrium carboaate) in 8 rolveat 8 U c h  8 (-, amtaaoj.  made !m. 

1315-16; T8ylOr w.  2755-56; 1657; RPX 1095. 

N - a r y l  Uaide linkage i r  the rum a8 it i r  in TZP. T8ylor Tr. 2755-56. 

?F D 128. RPX 1027, 1019, 1091, rrrd 1092 8re all uumpler of 
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.even member ring #-aryl -de wing DBC, DMC or methyl iodide w i t h  pokmsiurn 

c8rboa8tc 8ad 8cetone. Keade Tr. 1311-1316; T8ylOr Tr. 2753-58; RPX 1095. 

Pp D 131. The Bran- patmt provide. 8x1 ummple of the kind of art the 

m e t  88id Vu nOt kfOm h h #  8- t b  Of Q8-l iodide urd 

iodide. Taylor Tr. 2759. 

PP D 132. Prior to the alleged bveation of the '035 wteat, Burton (Rx 

corabimtioar t o  alkyl8ta  W-aryl ddu.  Taylor R. 2773-74. 

10. Th. '887 P8-t 

PP D 133. U.S. Latter. ?8t-t 389108881, which ianred to W8lter vvn 

Babanburg h a  1975, warn not of record during the roueamination on the 8035 

patmat. 

the a l k y l a t b g  agent, urd petamaim c a r ~ t e / a c e t ~  u the bue/molvmt 

It dimclomer 8 maven member W-aryl .mi& rips alkylation udag PMC u 

membered ring umiag methyl iodide or DHC 8ad 8 bmme/.olvmat of potuaium 

cuboa8te/8cetone. Tt. 1313-14; T8ylOt Tr. 2761-63; Rx 1655; RPX 1092. 
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FF D 135. U.S.  Latter Patent 3,644,338, which irmued h 1972 t o  krl 

Schemklr, ir aot of =cord in the romxam. Taylor Tr. -3747. Schaakar 

.LI amide with revaa-Nmkrod riag. Th. reaction umor DMC u one of the 

porrible alkylating agaatm, potamrium CUbQMte u 8 pomrible bue, aad 

acetone 81 a porrible 801~8at. Taylor Tr. 2747-49, 2751, 2754; Rx 1656; RPX 

1095. 

FF D 136. The Schaaku  m a t e  hu the PitrOgan aad the c u b  double 

bond m e a  revmrred in porit im frm tbat of an I-aryl  amider ro pow the C 

which hir CoaditioDI did not .Iwrryr work. Taylor Tr. 2747-48. 

The Scheakmr patent tu- that: 

The ructioa i r  advautageoumly perforumd kr the prmrence of 8 

rolvaat much u a p o l u  molveat, for example in 8 lower .Ikurol much 
u llychraAl or echraAl or ia lcmr aUuaame much u motos, urd 

inorganic b u e  ruch u rodium or poturium -to, or in weak 
o r g m i c - b u e  ruch u a tertiary amine . . . . 
. . P . C h l l y  kr fh. prO.enC0 O f  8 -M 89-t .Uch U 8 UO& 

T8ylOt h. 2749; RX 1656; RPX 1095. 

FF D 138. The molvantr referred to in SehmLer are the kind of rolvurtr 

PP D 139. Scheaker 81.0 teacher that om 8-d avoid rtrong buem (ruch 

u thore fouad ia the ,257 patent) bac8ume thair ume ruultr in l a w  yield. .  

mylor Tr. 2749-50; Keade h. 1315-16; RX 1656. 

PP D 140. Exuaple 2 of &hanker dirclorer finely grouadad poturium 

CarboIute in 8ceton8, with m C - H C l .  T8ylOr Tr. 2751-52; RX 1656. 
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Ip D 141. Bac8uple 5 of Sehunker disclome6 ffnrly gr~amd potumium 

W t e  in acetone, with pnc-Ho. Taylor Tr. 2712-53; RX 1656. 

W D 142. AbiC'm b Of thc 0p-m tht 8-rr ClOrOr  ut to 

the '035 patmat thaa the Nagarajan article. 

b8me/80l~eat caabinaEian and alkylating 8-t dimclomed hi the '035 p.teat, 

Sch8akrr dimclomea the .mama 

whera8r N8g8rCrj- wed 8odilXl hydroxide (8 diffemt b u m )  .pd 8CetOZW h 8 

homogenow molution. Taylor Tr. 2754-55. 

FF D 143. Abic'm wrt i m  of the apiaiosr that Br?hrclklrY i m  clomer to  the 

'035 patent tbaa my reference of record. Taylor R. 2754-55. 

U. Th. fr.pO0 '006, '889, ' O W  .pd '902 P8-a 

FF D 144. The '006 md ' 8 8 9  ptmtm, which an ideatical l%xunplc 

1B, teach tha N-8lkyl8tion of ~ o + h i 8 t a p i a a s . r  urips .8odiurn hydroxide md 

tOlUU%O i n 8  vt8al tht 9m8r8t88 W 8 t . r .  Rx 3669; Rx 3673; T.kt m. 2160; 

00k.l R. 886-93; RX 4038C; R. 1430-31. 

FP 0 145. The ruaction damcribad in -le 18 of the '006 md ' 8 8 9  

p8tMtl i m  illwtr8t.d a. foll-: 

MOOH 
HBr 

To  I uanc 
1 0 0 ' C  

+ 2H20 2 ~ a e r  
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glammware and other equipment of the reaction 8yst.m. Eu( 4038C. 

FF D 147. ThQ 8-w -turn -le IB O f  +h6 '006 .pd '889 

pataatm, that procemm would k eqUi9rl-t to  the pr0~8mm of the '035 patent. 

RX 4038C. 

FF 0 149. Dr. Baldwin doom't mm ome U8y or the otherm whmther a 

ch8mi.t with the ,889 patent in frmt of him would hvr, tr ied the ruction irr 

Exrmple UB with TZP. Dr. Baldwin 8-d that t i ]  t ia 8 m.ibil&ym that thc 

chamimt would h v a  triad the reaction with TZP, having momn that the atart- 

mubmtrate in Example 18 u u  mumlogowa to TZP. RX 4038C. 

?F D 150. The following quemtioa .nd ummr occurrmd at  Dr. Baldwirr'm 

Octokt 6 ,  1994 drpo8itim: 

0 80 if you h d  a meriem of reactiom in which vuiow 
rrulogow mubatratrm were treated w i t h  the mum ructian 
coaditioaa, mame bua,  mrmc molvent, m u n e  alkylating 
agent, mum tempsrature, m u a e  mtirring conditione, then 
you would be able t o  hazard a gueam u to wh8t urother oae 
of the met of umlogour, mtxucturer would do under the m u n e  
ccad&tiosu? 

RX 4038C 

pateate would involve the aziridinium iai u the alkylating agent. W e 1  Tr. 

895; Rx 4038C; Taylor R. 2775. 
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FF D 152. The ructiorr ry8t.m EsUmple lE of the '006 .Pd '889 patants 

8 er8V8r8ible' mtm. 4038C. 

R D lS3. The a l k y l a t h g  agent wed ia -le 18 of the '889 8ad '006 

paten-, dimethylrmirrMthy1 hydrobraaide, i r  one of the alkylating ageat. 

mcouparmed by claim 1 of the '035 p8t8at8 .p.cific?.lly becarue claim 1 of the 

'035 -teat b m d l y  rt8ter mdhethyl'minarthyl Wid..' Ookel Tr. 888; RX 

4038C. 

PP D 154.  Exuuple 18 irr the Azrpcho '889 8ad '006 p8t.nt.r ir i l l ~ ~ t r 8 t a d  

oa RPX 3669A rhowing the alkylation of a ~ o t h h m p ~  u8hg .odium 

hydroxide urb toluene u the bamo/molvl.at. 

alkali  =tal hydraxidem. Tabu Tr. 2160. 

Tha patent. idrrrtify the h e r  u 

R D 155. Tha mubotrate ia Exau@le 18 of the '889 8ad '006 pateat. h8a a 

burzane group banded t o  the 2 pomitioxi. Emmmr, -1- 1 of the patent. 

2161. 

FF .D 156. -18 lE of the '809 aad '006 p8t-m t u c h e r  tbat the 

8ubrtrate and obtain a yield of N-alkyl8t.d product. ookel Tr. 896; RX 4038C. 

R 0 157. The '902 patent bnrcrikr the me of m o d i =  hydracide and 

PI D 158. The N-alkylati~a reaction brcribed 19 -le 4 of the '902 

pateat m8y bb illrutr8t.d 88 followr: 

275 



CH:CH-CH, 

n I O H  a] BrCH2C$CHg N N-CH, -2HBr - To lucnc 

100'C 
W 

H O  

CH2CH2CH2- N N-CHJ + 3H20 + 3NaBr 

W 

hydroxide and toluene. T a r  Tr. 2161; Lwt 3647. 

PP D 160. The .ubrmte in -le 4 of the '902 patent i m  8 

a t  either the 2 or 3 poritim. Rowever, the proton8 at 2 aad 3 are mt 

8 u f f i C i m t l y  8 C i d i C  t o  m M  .v.O \mAlr tha O f  modi= 

hydroxide and tolueae. Taber Tr. 2163-63. 

D 162. blOthiXlg th. '902 Wtmt Ngg..f. fh.t .id. d l 1  

occur duriag N-alkylatim. T.kr Tr. 2162-63. 

FF D 163. The '967 pateat to8ch.r the w e  of an .alk8li metal hydroxide' 

W i t h  toluene to  N-8lkyl8te 8 2,3-dihydraburrOfhir28p- U8W 

diInethyl8miaoothyl chloride (DMC) 80 the rlkylatirrg mt. An 8lWi u m t 8 l  

hydroxide would include 8odium hydroxide or potu8ium hydroxi&. 

3125; Taber Tr. 2159-60, 2162; 00k.l Tr. 870-72, 877-78, 881. 

The gaaeral Fonmal8 I1 of the '967 pstmt hcludu the 

following 2 , 3 - d i h ~ z o t h i ~ z . p ~ e  (8- in th '967 I-alkylatioa 

reaction) : 

RX 3632, RX 

R D 164. 
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OCHj 

NaOH or  
KOH 

+ CICHzCHZNCCHa]Z - 
T O  I uene 

H 

-tent iac1ud.r dimethyl8minoethyl chloride (DMC). RX 3125; T . k r  Tr. 2159; 

W e 1  Tr. 877-78. 

FF D 169. A l l  O f  the -188 O f  the '967 pt-t &8Criba fhe U8c O f  

toluene 88 a roIvurt for W-.Utylrtiaai. RX 3125; T.kr Tr. 2159; Q0k.l Tr. 

872. 
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hydroxide twctiag with the iapr attached to the nitrogrrr 001 the 

barrzothi8zapfPasc mabatrate. In additi001, i f  the hydrochloride malt of DMC 

be produced for u c h  molecule of alkylated product. W e 1  Tr. 882-83. 

PI' D 171.  The N-aUeylatim ructiapr di8Cl08.d kr the ,967 patent, ruins 

Compl8-t8* arqparf, Dr. ooka,  te8tifi.d that tb. N-rlkyl8tim 8tep of the 

m f - C O  PmC.88, 8-m Cuboaate U tb. b u m ,  d 8 0  i 8  h m &  

mediated. Wel Tr. 709, 882-83; Taylor Tr. 2775. 

PI' D 172. aHybroxide-mediatiaa - that the hydroxide ion c u r i e .  out 

?? 0 173. Coarplab8t~t.m~ q r t ,  Dr. Qok.1, would agroe that the 
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3,455,902) de8cribe the N - d k y l a t i -  O f  m O t h i . i Z m P 1 8 .  T.bar Ti. 2168; 

RX 1233, 1375, 1609. 

FF D 181. Tho mubject 8 m t t . r  o f  the Arcrpcho patant8 h88 - t o  do w i t h  the 

dkylatios of buuothhzepkran.8 b geBeT8l.- RX 4038C. 

FF D 182. Durhg the r e r r l m . i t i o r r  o f  the ,035 p.t.nt, the m e r  

RX 1653 (q17 and 10) ; Tr. 1378-79. 

alkylation could take place uudmr hydrou8 condition8 such u the '035. RX 

1653; Taylor Tr. 273302731. 

FP D 184. cO@8hUlt8 wed th. tam m-g &uz* thr cOWd88im 

promeding t o  include a 8y.t.m having a bame or 80lva!~t th8t contab8 a -1 

mount of  water. Dr. llrndc defined .phydraUu u caPqplete1.y frme of =tu md 

hydrous 88 not complmtely free of mter. Xea& Tr. 1162. 

PP D 185. The Patent R.uuraiartioa Eaurdaer urprernrnod the apinion that 

if  )3r. k8pch0, who i 8  mt b the f i e l d  O f  b a r u O f h i 8 Z r p h  

chea~i8try, could be mrpri8edr i t  i 8  not pornribla th8t one of ordinrvy rnkill 
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not be rurprired. RX 1653; T8ylor R. 2734. 

R 0 186. Dr. k.pChO'r d1.g.d m8UrPlb8m tht 8 hydrOU (-tu- 

-taw) u opporul to aa rnhydrour .y.t.aa could be wed for the 

~ - a l k y l a t i a a  of a benzothiar.piae played an important md decirive role irr the 

Reexamhation Itrrminer*r deciriom. RX 1653; Tr. 1379; T8ylOr Tr. 2733. 

FF D 187. Dr. Krapcho did not 8 p c i f i a l y  bring m y  of h i m  p8tsntr t o  

the attention of the patent rrrnrinar dyring the re'Y'mirrrtiop proceeding. RX 

3048C. 

PF 0 188. The k.pcho '889 pata t ,  in p.rtiCUlU Exrmple 18, t&ld have 

been a umeful piece of infomumtion for tha pata t  rrrmtarr in evaluating ~ r .  

Baldwin'r repremUIt8tion in 120 of him &chr8tiopz that the r t 8 b i l i t y  of DMC 

under the hydraw conditiaru vu unprudictable pr ior  t o  the '035 in9.ntion. 

RX 4038C. 

?F D 189. Tho Xrapcho p8t-t. taught the we of hydrotam .y.temm for the 

N-8lkyhtim Of knrO+hi828Pfrrr..  Itrrrd.l Tr. 1430-1431. 

FP D 190. A chanirt who rmdarrtood the t u c h b g  of P8chter, Uorley, 8ad 

N 8 g u . j ~  could pot be 8uxprir.d th8t  I-uyl d d u  could ba rlkylated under 

P 8 c h t O r - t m  

poturium carbonate rad acetone. T8ylOr Tr. 2735. 

C o n d i t i m  O f  po+u#i= hydroxi& urd 8COtOP8 or 

FF D 191. In Dr. T8ylOr'm apidm, fhc m u  8-d mt h.9e b..n 

surprired th8t TZP could be dkyl8ted under hycLaur d t i o L U .  Taylor Tr. 

2735-2736. 

FP D 192. A krrch ahamiat auy find me procarr that  workr for him md 

continue to  we it ovu and -2. Pachtu Tr. 1541. 

PF D 193. Hothiag in Dr. Xrapcho'a work roquirod him t o  change t o  

Pachter coslditionrr. P8chtar Tr. 1542. 
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u. nagit8 I ,  TI, Ixx and rp 

remultr reported in -ita I, Rofum8co'm axpert carncluded that the 

T a r  Tr. 2176-77. 

PF D 195. Ia h i m  decl8r8tion 8uknitt.d t o  the patent 8xminer during the 

RX 1658. 

PF D 196. Ths uruaiaer during rouumh8tioa fouad that the .quivahlw 

of methyl iodide md DMC had not been damrutrated rmrlrr '035 d t i o M .  RX 

1653; Taylor Tr. 2764-2765. 

diaWthylrminOathy1 halide, much 81 DMC, u the alkyhtfpg agrpt. CX 1 ;  

Pachter Tr. 1512. 

lV D 198. i o  an alkyl halide. Pachter Tr. 1558. 

Difference. between arach.nism of alkylation with DMC uad methyl iodide u e  not 

important for deteminiag whethar the '035 procwmu arm obvious. Taylor ~ r .  

2704, 2710. 

PF D 200. When medichal chamistr bagin t o  devmlop ructiap. for their 

282 



coqounds, the firrt alkylating agaat they umually we ie the .implast 

rlky1.t- 89mt# M y  -thy1 iodide O r  -thy1 d f 8 t e .  ?&b m t h y h f i m  

r88ctim rerv8r u 8 mod&. 

riolplart pornribla. A f t u  working out reaction conditiozrr, medici~l  

chrmirte than we EMCor 0- rul8t.d d k y h t i a g  8genta wing the aaae 

procedures 8s wed With methyl halide t o  make the &.ired -. 
TT. 1512-13; mylor 2704. 

work out ra8Ction CosrditioPI With the 

Pachter 

FF D 201. DMC i r  wod t o  dkyl8te TZP in ordar: t o  allow the coupound t o  
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there t o  be PO difference batween the two for the purpome of conducting tea t  
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8lkyl8t- 8geILfO might hvh b.u, un#tAbh U X l & r  *035 Carrdition8, thUS 

roducing the yiold of tho rrrrctiorr. RX 1658. 

D 210. 8 1973 pUbliC8tiOa wit8 N, N-dkyht i -  O f  

TZP with DMC wu reported with 8 very high yidd, th8rcrby iadiC8ting tht no 

major 8ide reaction8 occurred. m e  R. 3174-76; Eu( 1641; RX 16418. 

1520-22; RX 2148; RPX 3806A. 

FF D 212. wit8 I (which citu the Mill8 aad nhitworth retro Michel 

paper) wan txyiag t o  808 whether they could get ret=-Michel like Mille 

wiag TZP -- horntnr PO raw Michel 0cCuI.d. P.chter Tr. 1521-22; Taber 

R. 2175-76; RX 2146; RX 2152. 

PF D 213. A ChOUthf who v.S 8-t. Of wit8 1 would . r b . o h t d y  not' 

have expect& 8 ratre-Michel reacti- wing Pachter coPdition8 t o  alkylate 

TZP u8- p(c. P8cht8r Tr. 1519, 1522; T a r  Tr. 2176-77; RX 2148. Dr. 

Taylor 8-8 ldth Dr. p8chtU, 'M$Chd 0- mr.0 i. 8 &ad hone.' 

T8ylor Tr. 2704. 

FF D 214. 

1335, 1452-54. 

N n  Of the wit8 p8-8 roportod 8 ~ t r O - M k h ~ ~ 1 .  trrrdr R. 

FF D 215. In 8 1970 article  publi8bd by 8Ci-ti.f. (mf8tt .d to 

u 'Itugita 1') (RX 3806) 8 -ita et rl. referred to  the work of Mill. md 

whit-tth. T W  8 C f - t i 8 f 8  mp0fl.d +ht e t b  Med by Mill8  

urd whitworth, A, hut ing  TZP w i t h  aquoourr m o d i =  -da unt i l  

de8truction of tho molecule, no retro-Michel oc-d With the TZP molecule. 

RX 3806; P8cht.r %. 1520-22; ICu%de m. 1452-54; T.b.r Tr. 2177. 
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yield vu raportad, 8ad PO docampo8ition of the DMC wu raportad. RX 4025; 

RPX 4025A; Pachtor R. 1515-17, lS19 .  

PF D 222. The Pachtar colnditioa8, wad b thm * 035 p a t e a t ,  am much 
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T a r  Tr. 2171-72. 

Ip D 224. Itn 1981, the Price (RX 3817) inb IyU (Rx 3132C) UrtiClU 

taught that ariridiaium i8 #table enough to 8 l l o w  H-rlkyl8tim withaut ury 

difficulty.  Taber Tr. 2173. 

FF D 225. If +hs i 8  8 t.n+h Of Wht it wed t o  b8# tha 

reaction will take 100 tima u loag. fa Price (RX 38171, the ruet ion  2s 

17. TIP.k'8 -/orro -0.8 

Fp D 226. Rior to lSIl, T.nrk umed the We-moltnnt cocpbiaation 

rcoSr/pwSO for the N-alkyl8tion of TZP ia the mnufacture of diltirtem. Rx 

3607; RX 3 7 3 7 4 .  

?F D 227. frr 198%' the inventor8 of the '035 p8t-t b8d u t h i r  8013, 

the improwmurrt of th cowwrcial aunufacturing procemm wing Aog/Oc380 u the 

b88e-8olvl.nt coQbin8tioa in the W-alkyl8tion of TZP. RX 3 7 3 7 4 ;  RX 3742-C. 

Ip D 228. The A t o n  hoped to obtain 8 yiald .qurS t o  that which had 

obt8iaed with th. -/DMSO lwthod. RX 3742-C. 

Ip D 229. The iav8atorm were al8o 8tt-thg to produce diltiatan having 
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the mame purity am that nvde by the -/DMSO procemm. RX 3739-C. 

FF D 230. The pr0bl.m faced by T.nrk a t  the time of the develapaent of 

the procemm claimed in the '035 patmat wu to 8 8 h c f  8 solvmt rrhich YU 

t o  recover thur the DM80 molvmt wed in Tambe'm existing coemmrcial 

procemm. RX 3793-C; RX 3 7 3 7 4 .  

FF D 231. The firmt change lud. t o  the Mg/DHBO procamm involved 

chongiag the 801vent DMSO. RX 3737. 

FF D 232. Acetane wu the f b 8 t  molvmt ch0m.n by the inventor8 to 

procemm. RX 3793-C. 

R D 234. nore than one y u r  prior to tha f i l i n g  of the applicatioa for 

trade mecret procemm which wed It03 u the b u e  and DMSO u the mo1-t. 

including the United Stater. RX 3607; Cx 646. 

FF D 235.  Durkrg reuumbatioa of the ,035 patmt, Tuuk .ubaritted t o  

the PTO declaratioaa of alleged patent law urp.rta, iucludiag that of Jamem 

not prior ut to the ,035 p8tent. During the courmo of propar* h i m  

delet8d the f W  mderlin8d mmtmce in the following par8graph: 

It t h t  thc public W e  md a 8  m8cfi- O f  35 
U.S.C. L 102 (b) &re limitod by +he .-tutory turn f m  th i8  country. 
Thamfo-, the lmnguage of I 102 (b) dom not include the practice of 
a procamm in a foreign country (whether m8-t or othemdme) u 



prior ut. flPwwcr. in not -ilv true if 

-t are Ca.tppnu, f7611 ?.2d 671  (Ped. Cir. 1985) 
(mhamim added). 

mt 19, 1993 md mt 24, 1993. 

FF D 236. Potammiurn hydroxide (lCO8) im one of the hmem claimed kr the 

,035 patat. a 1. 

PF D 237. T . n r k  ugued to  the umdau dur- the rwxunirution that 

the ,035 pateat vu dimtkrguimhrble fran the prior ut becaume, a w, it  

-8 8 hydraur r8thsr thu! &- mtm. RX 1638; Eu( 4038C. 

PF D 238. The production of dilti8tem wing the bue -mo lvent  combbat ion  

the patent axamher, the rrrmiarr warn never told about the -/EMSO procemm. 

RX 4038C. The rurmiaar 81.0 yu not told during the interview that T . n r k  

reg8rded alkyl8ti09 procemaer that wed h e m  aad molventm other thrn thome 

mpec i f i c8 l l y  ideatified in the '035 patent t o  be mquiamt to  thome in the 

'035 patent. RX 4038C. 

FF D 240. Ouriag reexuaiaation of the ,035 patant, the examber vu 

pramanted with about 172 prior art refereacem. RX 1603. 

one page referencod the 1OoH/DM80 procemm. Tht page (RX 1104, page 33) wu 

not pointed aut to the Examiner. RX 1087; RX 1690; Taylor, Tr. 276701768. 
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lkuaincr take psrficul8r aote of 8pecified pateatr urd publicat~oaa. The book 

yu aot m e  of t b r e  rmf-8. RX 1087. 

FF D 243. Th4 one pmge of to 'IbQar 10.6 in 

pertinent put a8  toll^: - 
The N-alkylation of the lactam vu alro rtudiad through clore 
collrboration between the orgrnic Chanirtry R e r e  L.boratory, 
O z d 8  Factory and the Phammceutical Techrricr Divirion. They found 
that the reaction proceedr w i l y  by the umc of potarritnn 
carbOLI.te aad ethyl acetate in place of poturium hydroxide and 

the 88me time that diltiatem vu baing introduced overrear urd 
greatly contributed to  a plrn for a plant with fncrumed output 
and more eff icient  production. 

diUiethyl8Ulf&&. t W 0  iw-t.8 8CCO@i8h.d a t  

SU 1104. 

e m  i f  found FP 0 244. The -rage from Dilti.zam t o  

by the Examiner would aot have revealed the rignffic8ace of the ItL#I/DM80 

procarr i a  particular that tha proccrrr vu a procerr. Taylor, Tr. 

2795-2796. 

PF D 245. Th8t reateace from t o  T& doer aot 

di8Cl0#8 that th avterial avde by the XOE/01380 procemr had k e n  imported into 

the United Stat... Rather it l u v e r  the iraprerrioor that T u r r k  war building a 

plant for potarrium cuborute/ethyl acetate t o  mrJre the coarpourrd to read t o  

the United Stater. Taylor, Tr. 2770. 

lT D 246. The parrage from -em Fr- to  T0d.V found on page 

33 of 1104 d08. mt th.f the mH/mo Pmcem88 l i k e  the '035 

p ~ c ~ r . 8  Vu hyrlraw. Taylor, Tr. 277012771. 

FP D 247. Am a matter of PTo practice, the pla-t of 8xaminer8r 

i a i t i a l r  next t o  a cited refanorce indicator that the refermace wu urpnmrly 

cosrridered by the rlrlmiaer. mual of Patent Bxmiahg Procedure (mMP8Pm) E 

609. 
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PF D 248. krmier  Boad placed him initial. next to the reference, 

.' M c h  .pacifically  dimclose8 T u u k ' a  prior 

m m o  prOC888. a 638A. 

FF D 249.  W i t b u t  kunring vht hs WU 1- for8 Dr. Taylor belieV88 

that the m e  page (RX 1 1 0 4 )  would h v a  km uetremly d i f f i c u l t  t o  fiad. 

Taylor, R. 2768-2769. 

FF D 250. Yieldm obtained by XOB/DMSO uad XOB/acctme were mabout the 
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wmted t o  lrnow that T u u k  had wed the %OE/IMSO p-• for 8 number of 

prior to the '035 procam@. RX 403lC. 

R D 257. If ~ r .  B8ldwi.m had kJown about the m / I M S O  procrmo, h. would 

hve told the patent 8xuni.neT .bout it. Lu( 3048C. 

FF D 258. The We-molwmt combia8tion #ra/oMsO i m  8 hetarogetmu 

Tr. 2613. 

tenam of reactivity. The 1oOg/oM80 8ymt.m thum fall8 in tha middle of a 

R D 260'. Both the -/DMSO pr0m.a md the '035 proc0.8 we the TZP 

mubmtrate, the b u e  md molwmt of the -/DMSO procemm are intarchmg.rble 

with the '035 W w  md molveatm, mc md the aziridiaium ion u e  premeaat ia 

both the - / W O  procam arid the '035 promma, watu i r  premat in the 

KOH/DMSO procemm axad the '035 procemm, .pd the -/DMSO procam axad the '035 

process u e  hydroxide awdi8ted. RPX 1153; T8ylor, Tr. 2774-77, 2791-92. 

FF D 261. Tha lCOE/DMIsO pmcemm md tha '035 ptoCO88 work in th4 

my. T8ylor, R. 2793-2794. 

PP D 262. T u r r k  mold m C * H C l  produced whg th aoSr/pMsO pameem# to m 

ia the United Statem purmwat t o  varioru mupply agro.aranu from rpprootiautaly 

1976 through' 8 m w t a l y  1984. 

26. 

?%el Tr. 71-72; Joint 8 t f p u l . t i a  blor. 22- 

PP D 263. m received foraul FDA 8pprovrl t o  market i tm fiat DZM-RCl 
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c. 

FF D 265. 

Addiuamal ?iadiag8 como.rpirrp aid. -ti- 

In their declurrtioam 8ubmitted to the PTO duzipg the 

their decluatioar occura in a aolecule which, unlike TZP, doe8 not have 8 

hydroxyl 8t +ht 3-po8itim. RX 3132; RX 1658; Rplt 4030; T . b a r  R. 2174. 

?F 0 267. ?or the rmtro-niche1 to proccnd, 8 b u e  would have t o  raauve 

uader ,257 conditioar. T . k r  Tr. 2175. 

FF D 271. In '257 p8t-t wham t h a n  i 8  8 3-h-1 graup on TZP, 
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there i r  ao reported retro-Michael rmactiaol. .Aurbs Tr. 1332; 1401-02; RPX 

201lA. 

would h v e  t o  ignore th. amre acidic .midm NX .nd 3 - a  and find the much lams 

acidic 3-41, rsuuve the and kick out the 6 minus. Thi~ on i t a  face 

FF 0 273. The prior u t  taught OLU of rkill b the art how t o  .void 8 

retro-Michael ructiosr d e r  '257 d t i o M .  &ade Tr. 1335. 

FF D 174. The only two rafermacom mlahuatr rmly on for the 

?F D 276. In 1963, the m p c h o  prior u t  8void.d t h  ntro-Michel 

ruction by the w e  of diawthyl8miaoethyl brami& u tba alkylating rgent. Rx 

3700; -8 R. 1334-35; P8cht.r Tr. 1503-1584. 

0 277. 8 U b D e q U S n t  P t e n t D ,  WCh U th4 '967 a '902 WtmtD, 

Dr. Krapcho demcribed the N - r l k y l r t i a a  of 2 , 3 - d i h ~ o t h i r z e p ~ e 8  wing 

Dodium hydroxide uad toluene in hy&ow 8y8t.1~. without r(lp0rtIpB 8 retro- 

Michael reactioa. T a b e t  Tr. 2163-64. 

FF D 278. In iaterrul 8- nwaror8adumm duerib- bi-wlrtiarr of r 

~ o t h i 8 z a p b o a e  (thiazwim) ruing hydrojrib. amd tor-, it i m  

reported th8t 00 S-r lkyhted t~teti.1, &I ntro-nichd' b ob.8-d. 

x;sndc Tr. 1439-42. 
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FF D 279. In +hc '257 p.tmt, =-rem Mk&d W86 reported. 

ltrnrlr Tr. 1332; RX 1229. 

FF D 280. Tha coQlpQupd of n i l l a  .nd #hit=- Vu 8igdf icmtly  

differeat from the caapaund of tha '035 -teat becawe the Millr and a t w o r t h  

campound did Pot hva-a hyataxv group. lrndr Tr. 1451. 

PP D 281. Xr8pch0, S p i t z m i l l e  urd Turk wad '257 conditione (rodium 

hydri&/tolume) krrtead of Pachter c&tiolu .nd oaly reported retro- 

MiChd when they wad the alkylating 8gurt diumthylambo propyl chloride 
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mubaritt8d t o  the €TO duriag the R.uunrinrtioa. RX 1658. 

FF D 287. Caapl--t8 a 8 0  .8UbdttOd & d.Cl8r8tim by Dr. Aandc t o  

PTO during the Rerurmltfia of the ,035 p8t-t. 

of  h i m  decluation, Dr. Keade cit8d to a nfaraace by Floyd t o  m w r t  

Ia puagraph forty-two 

the 

42 1 

corqplaiarrrta' fb.ory tht .Ikylatim at tha 3-hydroxyl of TZP i o  -88ible. 

The Floyd referaace i m  not prior &rt. RX 3132; XaAm Tr. 1338. 

PF D 288. Tha ,257 pateat taught that rlkylatioSr at  thm 3 hydroxyl group 

did not c-ta with alkylation a t  tlm dd. Pitrogrp. T a b u  Tr. 2173. 

R D 289. Xa the '257 p&tant, whrrr .odium hydride .ad OM80 were w e d  for 

&lkylrtia, the predomiarnt ruction 1Iu rlkylatioa at tlm &de rrf+rog.n. 

Tr. 1449-50. 

FP D 290. A l k y l a t i a  a t  tha 3-h-l VU mt reported h thc 

,257 patmt, Turk*. trade macnt rraSrl-0 p-8 or thm ,035 patent. 

Tr. 1401; RPX 201IA. 

FP D 291. 

xeade 

The firmt paragraph of the Pachtar referma- cite8 a prior 

reference by Folra8 which teachor that mome coqmanda contaiaiag nitre group. 

are canplataly h c t i v e  under '257 cosditioam. RX 3770; Pachtu Tr. 1502, 

1524. 

FF D 292. The Pachter reference reportad tht the nitro-mbmtitutad 

ca~pouad which Foam. could not g8t t o  r u c t  under '257 canditioar prodsrc?.d &a 

80% yield pokm8i\rm hydtoxide mb & o . t w .  Tr. 1524, 1459-61; RX 

3770. 

PP D 293. Dndar: '257 ConditiW, Eoapa\prd. hVrr +ha -80 =ctiety 
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patent without any reprtm of O-rlkyl8tiOn occu~ring, the pommibility of ouch 

occurreace, w u  aogligible if at a l l .  H.b.r Tr. 2415. 

?F D 308. A b k  WU pot -m wfth O - W h t i O g  8f the 3 C u b  whsn 

it wu devmlopiag itm proce8m kcause Abic had an aromatic &de, in the 

prumence of bame. Ia Abic8m view, if there were 00 W e ,  O-alkylation at the 

3 carboa i m  a pommibility. 

N=8lkyl8tim, accept in the preaaace of milvar. H8ber Tr. 2416.  

If b u c  i m  pxemeat, then i m  exclusive 

FP D 309. NO knawn uf d a t a  .bowing +he O - a k y h t i m  O f  8 

beazothi8zepinona. l C a ~ & !  Tr. 1341-42. 

PF D 310. CaPpl8iPurtm' expert8 cumot givm 8 prior ut uumple of an 

O-rlkyl8fim of a my miqle d&. Kaude R. 1349. 

PP D 311. At p.os 6 of h i m  chclurtioor 8ubmitt.d t o  the PTO during the 

--ti=# Dr. Wdwin r8f.r. t0 8 maibl8 m i &  -Ctfon b V O l V f p g  

d k y l 8 t i m  O f  t b  e& OXygUr (8t WitioSr 4) dO8. aOt dimCUE@ hav + h i m  

reaction would occur or undu rht -ti-. RX 1658. 

?? 0 312. Dr. 

R . u u m i P . t i o n  which 

3132. 

FF D 313. Tha d d e  carbonyl im the carbon double boa&d t o  the oxygen 

which 8dj.c-t t o  the nitrogen. T . k r  Tr. 2164.  

PF D 314. In h i m  declaratim Dr. rrnda 98- no -le of carbonyl 

O-8lkyl8tim. Rx 3132; lhnde Tr. 1342. 

PF D 315. Both Dr. ltrndr 8ad Dr. 8.ldwin lcnaw of PO uuPrple of carbonyl 

0-8lkyhtim O f  8 b W I Z O t h i 8 2 ~ ~ .  Itrrrd., m. 1342; 4038C. 
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1401; RPX 2013A. 

FF D 317. C O l l l p l W t 8  cite 00 prior ut, Iamm t o  -me of ordFrrrvy .kill 

s i m i l u  t o  it, you ha 8n .cetyl aa the hydroxyl group of position 3 .  

18- rhg. 80 tb8t W88 krown t o  8- tb8t -8 would mt b@ 8 -8t. 

Eaber Tr. 2413-14. 

?P D 319. Abic h e w  tb8t fh. 8e8tyl ~raup could be hydrolyzed, but that 

ruction would not 8180 c8ue hydro1y.i. of the mid, 1irrk.g.. It -8 8l.o 

conditiarrrr, hydrolyair Wourd not h a p  to  my large axtrnf. Baber Tr. 2414. 

PF D 320. When hydro1y.i. occurred with tolueae and high temperature, 

Abic .till obt8iaed the de8ired product, a 7 C  yield.  H.bar Tr. 2421-22; RX 

1044. 

ReLumirrrtion, Dr. Baldwin i l l w t r a t e d  the r u c t i a  involoing h y l r o l p i r  of 

+hr, unide bopd m e r  b 8 8 i C  &ti-. RX 1658. 
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For example, th. Wogrrr could hybrolyte off  the cUorIpI to fora 8 hy&aayl 

wre c.rl provide for i t .  

For uurapla oam might 8dd more of the material to take cue of any that i n  

loat.  Habet Tr. 2416-17; 2491-92. 

one baa to churge &ti- in order to lainisllso it. 

PP 0 328. 854. ructiona, eves i f  they do occur, mermly *&ea yield of 
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WU t o  davelap p-d-8 th.t d d  provide 8 mt. prrctic8l myrrthami.. 

Xmde R. 519; R8cht.r Tr. 1495. 

PP D 334. In 1981, the f i e l d  of organic procum dovelapmaat ~ 8 0  8 

maphimticritod technology. Rachter Tr. 1497-98. 

PP D 335. The 10-1 of ordirury mkill in th. ut at th4 fime of the 

8ll.gad invantion cl8imsd in the '035 patoat, Doca&er 7 ,  1981, wu vuy high. 

A p0r.a of O t d i r r u y  .kill th. Ue WU 8 Ph.D. with pXOCOO8 d8v8loPlwnf 

experieaca. p.chtar Tr. 1497-98; ltrrrAI R. 1 1 5 0 ~  T a b u  R. 2151-56. 

FP D 336. The pornom of ordinary .kill would bo familiar w i t h  the 
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literature of org8dc cheId8try 8ad would be e8paci.lly f d 1 i . r  with the 

patmt litarrtura in h i m  or h u  f i e l d  of mtudy. T.bar Tr. 2251-56. 

V. 

FP E 1. In Septembr, 1993, caraplairuntm mula the following ada~immioa in 

this proceeding: aDiltiar.ar pnp.t.d by T.nrk in Japan whg xcm and DMSO, 

then a trade macnt, wu mold t o  M@ wrm th.n one y.u prior t o  the f i l i n g  of 

the '035 patent." Rlu603; F w m  of Fact, Sect%= nII(8) (3).  

FF E 2.  At ths ti- T.nrba f i h d  it# j8-8 8pPlimti= COUILtarput t o  

the *035 patent, Trnrbs had uacd i t a  lCOH/DMsO N - d k y h t i ~ n  procamm for n u r l y  

1 0  yeum to mrka co~unercial bulk diltiarem hydro&lorida which vu mold, 

u, t o  W in the Unitad S t a t u .  RX 1406; RX 3603C. 

PP E 3. T.arba almo had draftad a patent application for the lCOII/DMSO 

procamm claimirrg fht it pommumad the mrms abvmt.9.m o v u  the '257 patent a8 

thome amcrikd t o  the procum of the *035 patent. Rx 1346C; LLX 1248; Rx C t ;  

RX 1579C. 

FF E 4 .  The T.arba application d08igruted P-3348 (1) covered the 

XOH/DMSO proca8m, and the application &mignatad P-3348 (2) -d +ha I035 

procemm. RX 1586; RX 1346C; RX 1248; RX 1579C. 

PP E 5. The iatroductory 8actiosu of the Japrruma XOH/oMeO and ,035 

P8t-t awlicati-, 8 a t f h g  forth tha hckgra\md O f  the -tion, U. 

8triWngly mimilu, differing in oaly a few rordm. Rx 1579C at 132-36. 

domcribed that invUrtion, in particulu the bumfit8 duci-d frm it, ia 

language virtually identical t o  that of the '035 patmt: 
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The above mathod of the premsnt invention uses lrmm mpeasive 
potamsirmr h-de that i r  ouier to we compared with the 
cammntiomal moditan hydride. 
from the rrorry of ucploaitrs accidurtm. 
for indu8tri.l we. 

&other r m t a g e  i m  that it i .*frae 
It i 8  mrfe aad Uccrllmat 

RX 1346; RX 1194. 

vp 8 7 .  Caruequ.ntly, by December 7,  1981, whrn Tanabe f i l e d  i t a  two 

Jrpaaeme N-alkylation a p p l i c a t i ~ ~  T.nrba VU w a l l  ~ W U C  that the prior 

canaarcial -/DMSO procemm had, moam ten mulier, moltnd the 

w i t h  DMC, the alkylatbg agmt ef the '035 p-mu, urd it wu a mhydroura 

procamm u cOmplrl.rrata h t r r  applied that tam to the procamem of the '035 

pateat. Kmde R. 1387; Prchter Tr. 1536-37. 

FF E 9 .  Uh8n Tambe f i l e d  i t r  U.S. AppliC8tiool for the '035 patent ia 

December 1982, Tmmbe rmmerted tht it the '035 bare-moltturt coplbhatim 

which molvmd thome p r o b l m .  Rx 1194. 

that procemr a trade recret. Rx 1579. 

FP E 11. Ia the malumirrrtion of the '035 patmnt, Tambe mukaitted t o  

the rrrmiaer 8 capy of Taa8befr book t o  8 m 

oae page of the book, coatriru a brief,  aaie-mmatenca rcrfuuma to t&u memt 

p o k m m i u m  hydrOxide-mO procam.. 

C.F.R. L 1.555 aad notifiatim of Liti-tion uncw 37 C.F.R. L 1.~65,~timt of 

Referaaces Cited by Patmat Owner rt 7 of 7,  Ref. No. 65 of "Other R.fero%acema 

Inforpution Diwlo8urm Statawnt  Undu 37 
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reaxamination certificate.  a 637. 

PF B 1 3 .  No effort  w u  aude to p o b t  aut the Tuaabe lCOX/onSO procamm 

r e f e m d  t o  a t  p. 33 &f to  . No effort  -8 made t o  

point out tht  the T& w / m O  proC08. WU .-, " am contramted W i t h  

-e 'mtrictly conditigp. of the '257 p8t-t. The axadnet w&m aot 

t o l d  that dilti82e81 hydrochloride =de by the T u u k  =/DMSO proceem wam mold 

in the United Statem mrny 

638. 

prior t o  the December 1981 critical date. at 

regarding the order of  additian of the reagurtm. ot 1. 

fF E 1 5 .  Tb male in the United Stat-, prior t o  the critical date, of 

diltiazem hydrochloride =de wing the Tamba -/DMSO procemm i r  aot 

demcrikd in +hc T8a8be book. CX 638. 

fF 1c 16. H.piag omly the book, which T u u k  a8mert.d ru not prior art, 

the rrrmiclu bad PO way of l..rrring of the prior ut mlu. 

FF E 1 7 .  The tutt of -am to  , iacludiag cover, 

ind.x, forwud. and appadicem, Coauiru mome 167 pagem, (Production.Nom. 

T1877-2143), rad the miagle reference to  the potumium hydrod&-m¶sO procerm 

apparm on page 33 of that text (Production No. Tl9331, u followa: 

They fouad that the reactioa proceed. eamily by the uue of 'potumirnn 
carbonate and ethyl acetate ia place of potumium hydroxide aad 
dimthy1 8ulfoxide. 

RX 1690. 

which expremmly called page 33 of to  t o  the 
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attantion of the rrrmiaer. CX 638A 8nd 6388. 

FF E 19. -em to TaQpr wu oae of .pas 172 reference. in 

a 8ept.mbsr: 1993 fnforavtian Dimclosure Statement (VDSm) and a N o v w b e r  1993 

S w l m k l  fD8. E w 6 9 0  [RX 21931 8 Rx 1691 [Rx 21931 

FF E 20. i 8  mf- kr TaQu! t o  the 

fact that the ror#t/arso procamm m a  8-r used camercirl ly  in the making of 

diltiazam hydrochloride for male in the United Statem. RX 1690; Taylor Tr. 

2770. 

PP E 21. 

June. Q.rabr8ll 0.q. and Mufb Adelman mq., which r e f 8 m d  m e r a l l y  t o  the 

T8aabe ntbmitt8d t o  the PTO d 8 C l . r r t i ~  of patmat v * m ,  

procum w e d  by T8nabe which " d i f f e n d  from the '035 PfDcem8' (OuPb-11 a t  1 

11) or 'im not dimclomed inm the '035 patmt (Addmm 8t 1 91, but othemriie 

W.l ismued. m, m, RX 4038C, -8 15. 

FP E 24. Another of cocnpl8bantm ucpartm, Dr. U o t t a ,  temtified on 

depomitian that he cosuidermd the Tambe KOR/DWO pr0eo.m to be' .qUivellurt to 

the procemm of the 035 patent. Liotta Tr. 1708. 

FF E 25. T u r r k  h d  t o  lw aware of the migrdficaaca of the ror#t/mtBO 

procemm am prior ut at  the ti- of the -ti= ia l i g h t  of the 

September 30, 1993 motioa by the Fermion LWPOPd.Dt8 for ~ M I I Y I C ~  chtexmixmtion 
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of inv8lidity b r e d  on that procerr. RX 2OOlC. 

FF E 26. Although cartrin -parr fraa thir proceeding were rubmitted in 

the reexamimatiog, Tumba dirclorod aeithor the kDbl/DMsO procum aor the 

panni= motion W e d  on it t o  the PTO. CX 636A, 6388. 

PF E 27. T . n r k  argued that .the '035 pateat dirclorer the 'drrautic 

improvemrrrt' of it. proarmem over thore in the '257 pateat," but did Dot t e l l  

the examiner t h t  the Taaabe =/DM80 r e m t  prior procerr had provided T8rmbe 

with the mame "dramatic improvaneat" mad the rum y i e l d  aa the lIOH/acetone 

procerr of the '035 p8tant. CX 638A (AoH-8c.tone y i e l d  86.3%); RX 3327; N.k.0 

Tr. 398-99 (KOB/EMSO Hold 85%). 

FF E 28. A T- rap~rt f m  Jurro 1981 8kt.r tht  [i] t k w  c l . ~  

that alkylation CIII take p l a a  in the r ~ w  - whaa =/DMSO ir replaced 

with ICUW8ceteae in the reaction.. RX 3361. 

II E 29. ' Another Tmmbe rep~rt from 1981 r k t o r  tht a tal o m l y  DM80 i r  

w e d  u a rolvent, however, the tuctioa proceedm t o  the rroa degree (y. 70 - 
86%) with 8cetcw.. Acotoae i r  caaridued advmUg.aur, 8ince the re8ction 

f luid ha. 8 l i g h t  coloring, and th, c o l l o c t i ~  aad dimpoul of the roltnnt ir 

rimple." RX 3328. 

FF E 30. T.prbcr reputodly 8rgued tht tbe 80l~mnt 8y8t.au dirclomd urd 

Cl8i-d th+ '035 p t m t  wefa hydrour urd directly coatrrry t o  the rtrictly 

rnhydrour ry8t.au of the '257 patent, yet Taaabe did not t e l l  the examiner 

t h t  the recret prior procerr 81.0 war hydrotu. CX 638A; RX 1658; RX 4038C; 

R e  m. 1386-87. 

PP E 3 1 .  T W  r l r o  urorted that a t t l ~  [Dr. Ilrrrpchol the aqueaur 

procarmar of the '035 pateat that remulted in 8 90 percant y i e l d  wore ' 8  total  

rurprire' .nd 'viol8t.d a l l  that [bel kmw.'' Yot, Turrba did pot t a l l  the 
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e%ad.neT th8t the prior T a m b e  - / W O  procoma wu rquearur. 638A. 

?F X 32. !tumbe ugued that 'the ChanomeleCtittb *lation of the 

prrocammem of the '035 patant i m  critical to the -trial meale production of 

diltiazem,' while fai l ing to a&vim0 the rvrminrr that the mame chamomelective 

alkylatioa vu po.mO8.8d by itm prior procemm for the 'iaduatrial scale 

ProbuCtiOZI' Of d i l t h Z W ! l  hydroch10ri&8 wbich W88  th.a .Old in t h i E  C O u P t q  

prior to  the critical date. a 63BA. 

RX 1694.  

4. 

country. Th.reforo8 the language of E 102 (b) dow not include 
the practice of a procemm in foreign county (who- mecrot or 
othenrime) u prior art. Rowaver, t h i m  i r  not xhacramuily tnre i f  
the product producod by the fomign p-• im um.6 or mold ia tha 
United Stat88 without romtrictioa. a re ClltQpPy, 751 P.2d 671 

It i m  my opiaioa that the public w e  and on male m m c t i a r u  of 
35 U.S.C. S 102(b) U. liaPit8d by th. 8WtUt0- tm 'b -8 
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(Ped. Cir. 1 9 8 5 1 .  

5 .  
aarsufacture diltiazem which yu mugp1i.d to mD for the purpome of 
meakiag.m approval would not be a public ume or male of the 
procemr or i t a  product withia the momlag of 35 U.S.C. I 102 (b) 
urd or E 103 \mdar the principle0 outlirud in -ice v, 
prof- ma-, 724 P.2d 765 [micl (Fed. Cir.  1 
sert. u, 469 U.6. 826 ( 1 9 8 4 ) .  

It im ay winion tbat the procur mod by TUmbe in Japm to 

6 . . . . . . . 
RX- 1694 

PF E 35. 0.mbrall rovi8ed hie draft of the dacluatioa.  He modified but 

prwidod free of -0 for the purporor of ob- FDA approval. However, 

he deleted, other thingm, the citation to  r e  C a w ,  and the 

mmtoace irmwdiately precoding the citation. T h u ,  h i m  decl8ratiorr aou 8t8t.d 

that "the language of  E 102(b) doem not apply to  the practice of  a procems im 

a foreign country (whether mecret or otherwise); haace it cannot be prior art 

a98-t I u.8. pt-t." 

Themfore, h i m  doclaration conuinod 8 mWt.nYLlt of the law t h t  he 8nd 

T u u k  counrel bow t o  be overly broad. 

had written amd meat t o  TuukIm carnuol) which had i m a t e l y  followad, 

which mtatod that [t lhis  i m  not aecammuily true i f  the product produced by 

the foreign procoam im umed or mold in the Pnitod Statos without raetrictioa 

urd claimo covoring the earn product have k o a  graatod in a U.6. patent," with 

citation to  Fedoral Circuit authority in U re C a w .  

l e f t  the erronaow impreamion tbat p m c t m  maufactured overmaaa are outmido 

the purview of roction 102(b), rogardloam of whathu their dimtribution in the 

Uaited Statem wae uqnrimantal or camawrcial. 

Lori Qentile, dated Aug. 24, 1994 (8:51 a.m.) (-ked with deletioar mb 

OIlabroll deleted the caveat (that he 

H i m  daclaxation aou 

F8cmimile of J i m  Gambrel1 to  

3 09 



vitae, and sxecutod by J8mem 8 .  Q8mbrell. The declu8tiop Y . m  f o m r d e d  t o  

couamel for camplainmtm with a covmr 1ott.r mUting, intar u, .10 f o l l o m :  

Pleame let me know if thim mtimfiom your Lu.61 for nrbmimmion to  
the P8turt Office. Am you can t o l l ,  I hve  cbaagod it m o m  
roapectm u I to ld  Lori -tile u much on mday when I @e with 
her. 

RX 1694. 

FP E 38. Comp18inrrrtmf coumal mubadttod the Quubrell declurtion 

without rnention of the cohrtrollhg Fobsml Ci&t  authority, re -, 
or the originrrl view of i t 8  uqpart. g 638. 

PP E 39. The declaration of Mutin J. Adelnvn mt8t .m that it i o  h i m  

uadormtu%ding th8t  Taaabe mold or providrd free of charge the diltiazem mde 

by the T r n r k  ~ / o M s O  procemm fram 8gpzwcim8tely 1976 t o  8pprwcimately 1983. 

Q( 607. 

B. Pattom of Yitwadu8t 

PP E 40.  T W  dimtinguimhed the '035 prom.. from tht of ths '257 

patent OD the grornrd. that the procemror of the '035 patmat -re g a q u e ~ ,  

which i8 diunetricrl ly appored t o  the rnhydrour .y.t.au of the '253 patmt 

" CX 638A: RX 2193 [RX 22051. 

FF E 41. Tu18be 81.0 repnmantod th8t Dr. Rr8pcho umod only mhydrou 

pmcemmem, while coaculiag from the eaumiaer the fact tht Arrpcho wod 

rlk.li mQW hydroxid.. U buem h Comb*tioS td+h 8pmtiC .Ol=tm, 8 

.y.tem which complriaantm here umert im not uhydrow. a 6 3 8 ~ .  
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FF E 43. The ,967 p.tant di8clor88 the we of 8lk8I.i am- hydroxidefa to  

perform the W-alkylation of a banzothiarapiaarra. Kede Tr. 1429. 

FF E 44. The '967 patent ddqoll are mhydrou8a COPdltioPI, u 

cotaplaimatr w e  that tam. Xeade l%. 1428-31; Taylor Tr. 2776; RX 4038C; RX 

3632; RX 3673; RX 3669. Turrk r f foct i tnly  concodL.6 from tha PTO the other 

Kr8pcho paf8ntm di8closing the we of .hydr0wa d t i o m a .  CX 638A. 

FP B 45. -0 .p .ptotic, w r t u - d . C i b h  -1-t. (tmAl Tr. 1397. 

FF B 46. Britimh P8tmt No. 1,106,119 (.the WiU.h '119 ptmt") 

publimhad 1968, di.Cl08e. alkali -tal hydroolidu g a a u a l l y ,  ipcluding 

potamrirrm hydroxide, 8ad almo diacloaem the we of aco'rma-watrr arixtur8. u 

the * O l v e a t .  RX 1136 [RX 2136, RX 36061; RPX.1069; ILOX 1154 [RX 3128, RX 

3844). 

8 47. ThO ,967 P8t-t d i 8 C l 0 8 0 8  md Clam tha athi.ZOlim,8 8 

ap.reata of diltiazam. RX 1249; Keade Tr. 1436-37. 

FF E 48. The '967 ptmt  which clairPr thiarruim almo dimclomea that 

alkali metal hydroxide., a clarr w h i c h  include. potumium hydroxide, can be 

wed in the N-alkylatioa of beazothizepiner. RX 1134. 

E 49. -*8 8 p p l i a f i a  for i t 8  '257 ptmt,  which C 1 . h  

diltiaran, exprermly aclcnowledgrs thiatuim u prior ut .  RX 1193. 

FF E 50. Clam t o  .p N-8lkyhtim pmC8.. which -re p=.mt.d in the 

application f o r  the '257 patent were rejected by the U.S. PTO over, 
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u, the Xrapcho ' 967 patent, ' 8ad than crpcall8d by Taaabe. Eu( 1252 [RX 

2026, RX 3345, RX 38631. 

FF B 51. In Much 1983, while the 8ppliCrtioa for th8 ' 035 patent vu 

panding, the P8t-t O f f i m  id.ntifi8d th8 '257 p8t-t md fba '967 

patent 88 relevaat prior art t o  the E#) counterpart of the '035 patent. 

RX 1134; Bx 1140; RX 1095. 

FF E 52. did not 8t th.t t h ,  or 8t  my t h 0  dur- +he inftia 

pro8ecutioa of the ,035 pateat, cite the Xr8pCho ,967 patent in the PTO. 

RX 1195 [RX 31181. 

FF B 53. Th P8t-t Offim t . j8Ct.d the 8Wlimtim 88 

rtnp.taatrble over the '257 patent in vi- of the Xr8pcho ' 967 patant. The 

I8r88li md the F W 8 h  P8tmt Offi-8 d.0 mj8Ct.a th. 

cormfarpart8 u uapateatable m r  the Xr8pcho 8967 patant. RX 1096 [RX 1122, 

RX 1344, Rx 32251, RX 1098 [RX 11231 rpd RX 1100 fRX 33321. 

'035 

FF E 54. m c h  88 th8 T . n r k  patent d.pu+arurt WU POt knowl8dg.rble 

about the di8ClOmar8 nqui-tr of th8 U.8. Pateat aad Trademark Offic8, it 

Y.8 +ha pOliCy O f  Tuuk t 0  8-t d 1  P t m t i d l y  ml8-t infO=tim t0 

their U.S.  8tforneya, 80 that the U.S. attora8ya could det8mdae wbat 8hould 

k di8clomed. RX 1586C. 

PF' E 55. T l a r k  did not mubudt the 8967 patant t o  i t 8  U.S. 8ttoxaay8. 

RX 1685C. 

TI1I.ba did aot cite the '967 patent to  thm PTO. Ea to8tifi.d that T u m h  
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balievmd the '257 pateat t o  be more relewat beccrwe it diaclored a pro cam^ 

for the muf8cture of diltiuaa. RX 1583. 

8-84 lid.-.lkrot&a 

PP E 59. The ex8miner 8t.ted u follorn: 

RX 1653. 

reaction of TZP might take pl8ee rmdrr Pachtu (' 035 m t i a o u )  . Taylor Tt. 

2723-24; P8chtU Tr. 1519-20. 

8t8t.d 8t pu8gr8ph 47, 81 follom: 

RX 1658. 

Pg E 62. In the .Coacluriorua 8ectian of hi8 b C l u 8 t i o s r ;  Dr. 8.l- 

8t.tad h prt U fol lom: 
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r i m i l u  t o  th8t of the '257 patant. 

RX 1658. 

FP E 63. The p8888ge r a f d  to by Dr. Baldwin (8t 1 47 of hi. 

d . C l U 8 t i d  8# DccuTrhg 8t p. 245 (d) O f  mg8Z8jUr dO8. mt h f 8 C t  refer t o  

P8cht.r We-rolveat  conditiorm, but r8thor to  , 2 5 7 4 ~  conditiom of rodiatm 

.mi& aad DMP. Itrrrd., Tr. 1369; Taylor R. 2720-21; 2725. 

rP E 64. Canp18-t.' A t t O l P O p  .ubmitted 8 letter t o  the PTO, ia which 

t h y  8ttcwrpt.d t o  'rcnmA' Dr. 8.ldrkr.8 d8ClmtiOat -hg 'P8chter b8.e- 

aolvent cocabination' to =Rachtu-like b u e  molvmt d i a a t i o n m  urd changing 

the page referaace to  page 244 (iii) . Eu 1693. 

FP E 65. BowsMr, Dr. 8.lbwin never rubmittad an aamnded declu8tion to  

the a t a d  stater P8f-t Office. a 630A, 6388; -io Tr. 2727-28. 

FF E 66. Ths -&ti- op page 244(11i) 

They 8ra not pot8arium hyatoxide in 8cetoam, but .odium hydroxide ia 

rrOt R8chtU-like C o a d i t i -  

either. 

dioxane, which i s  one of the rolvcmtr of the '257 -teat. M e  Tr. 1372, 

T8ylor Tr. 2595. 

PF E 67. Irr f8Ct, Dr. 8 a f f . d ,  +hr ring cluv8ge dercrihd by 

N8gU.j- m S  A ruction a c h  OSLc would never 888 with TZP. 

C-ec+im With TZP. Tr. 1367-68, 1374-5. 

There i o  po 

FP E 68. Moreover, the NAg8r8jUi ring (which one would 808 

w i t h  TZPI occur. uadar ,257 conditioPl but not under ,035 cosrditionm. lcaade 

Tr. 1369. 

PP E 69. Nagar8jm ucprurrly raportad that ring cluvrg. occurad only 

with aitro-.ub.titutad #-aryl amidor. 

[RJC 2155, RX 38201 ; RPX 1131. 

Taylor 2713; (Clrrdr 1369-70; Eu 1145 

E 70. MoZ8oVar, N8g-j- wm.8ly 8-t.8 +ht r h g  Clemmge 
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ob8erved under ,257 conditiana, but not under P8chter-typc coPditioas. 

Lu 1145 [RX 2155, RX 38201; Xea& 1369-70; Taylor Tr. 2726-27. 

'Irp 8 71. Dr. Kaade t88tifi.d that he would not hvm dr8wn Ury COmraCtion 

between the riag cluvage reported in SUgu8jm*r nitro-rub8tifuted canpormdr 

under '257 caolditiaar urd the pomribility of r b g  cluvage of  TZP uader *035 

w.8 a distinct pormibility under Pachtor bue-801~~1t coaditioru. 

2728. 

Taylor Tr. 

that P8chter ba8e-8olveat EOIIditiolDl or P8chtu-type cmd.ltioru led to riag 

Cl08V8gO. T8ylor Tr. 2723, 2731. 

Iktro-lliobul 

PF E 75. Dr. lkndc te8tifi.d that UI article by Mill8 and Whitworth 

8ugga8tOd that r8tro-Michel reaction might take pl8ce With TZP. Keade Tr. 

1183-1185. 

ahowing that TZP did not undergo retro-Michael r u c t i o o r  uadar the m u n o  

conditioru which Mill. and nhitwrth muggemtad that othrr b o a z o t h i a z a p ~  

aright W e  mtro-Mich.1 mctim.  hc. 1450-1454. 

PP E 77. T.arba 8-d h.w kn- ftarn i t 8  OIlP 1970 publi-tim that 
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V I .  p P ~ o o 1 a m l u f r l  

PF F 1. Remp0nd-t Abic manufacture8 diltiaram HC1 in Inrael urd 

muppliem it to variow generic drug manufacturing catnpmiem tbreugh i t s  

8ubridiary, re.polrbsnt Plaatw,  for iuportation into aud male in the Opited 

Stater. 

E. 

Abic Propomed Finding of  Fact 15; Complrkrt, 11 15-16, pp. 4-5, Exh. 

FF F 2 .  Rampondeat Plaatex i m  8 New Jar.ey COrpOratiOXL, .ab 8 aub8idiary 

P1ant.x inport. dilti8z.ar ECl and other product. produced of rampondent Abic. 

by Abic. 

from Abic. Plmtuc'm Remp. to Coup. 122A; Abic ptap0.d Finding of Fact 15.  

Plaatw mall. in the United S t a t u  the dilthzem tbat it import. 

FF F 3 .  Rorpondmt Farmion ~ 8 c t u r a 8  diltiazem HC1 in Fiplrnd urd 

8UPplieE bulk dilti82- to m.pOlldmt. mtwChm, w h y  urd R h o o u - p O U h B C  

Rorer for impormtim urd male in the United State.. The Perprion Rerpoabanfr' 

Pr0h.U- 8at.aWrrt a t  5-6. 

FP F 4 .  Re.popdurt8 Capley purchm.8 b the M t ~ d  State. bulk di1thz.m 

ECl th8t i6 produced abroad by re.posrdurt M a n  8ad convert8 the bulk 

dilti82em into pbuauceutically acceptable fomm muitable for human dosage. 

The Fermion Re.poPd.nt8 Prehe8riag Statement 8t  6.  

dilti.2- HC1 produced by re.pond.nt Fezmion axid act8 u PerpriCW'a ucclu8ive 

Uaited State. male. repreaeatatiw. a Canplaiat, 1 20, p .  6; Ibh. A. 

FF F 6. Rhoaae-Pouleac Rorer import. diltium HCl into the United State. 

obtained from rm.porrd.nt Fermion urd C m  the bulk diltiazrm into 

pbunmceutically acceptable formr muitable for humma domage, end .ell. 
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diltiazem in the United States. The FarrPion Re.papdsnt. Statement 

8t  5-6. 

into urd 88le in the W t o d  Stater. Rur8010 R. 1914.  Prof8rmaco v.8 

L.bor8torie8) convert the bulk dilti8a.m HCl aurruf8ctured by Profannrco into 

pbuauceutically rccaptablo forarr for male in the TMtod Stat... 

FF F 9. OyaL i 8  the axclurrive Wtd Stat08 b i 8 m W t o r  for P r o f m c o  

f a c i l i t i e r  d.dic8t.d t o  C8rdizem product8 M& from bulk diltiazem mapplied by 

TIIuba. Fogel Tr. 77; a 527. 

pr8cticed by T.rrrrk for production of dilti8Z.m prior t o  1984, or t o  ury other 
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the relevant regulatory authorities, -'a nuaufacturing .pd wuahouriug 

faeilitier in I[rpru City which are devoted to the productioa and .forage of 

dilti8Zem product. could be wad, Without .ub.taatial IPD6lflc8+Ion0 to produce 

aad atore diltiazeu~ product8 frrosr bulk diltfum PYnufactured by Trnrba under 

the kOH/DM80 procemm or other pmcomm. Qt 728. 

FF G 5. - h a  fnvamted C millien in plaat and equfpmmt at Roche 

Product., fnc. ("RP1.1 in Puuto R i c o  where cubizam product. 8re produced. 

CX 728. 

FF G 6 .  Hypothetically, if Tambe ch.rrg.6 itr CUIluIf procoma for 

mmufacturiag bulk di1tiaz.m to T u u k O o  trade .emf m E / m s O  pr0eo.a u 

practiced by T.niba for productien of diltkmm prior to 1984, or to m y  other 

pro-#i, provided that much p m r  wu apprwprktmly .@iff& by m with 

the relevaat regulatory authoritiem, tha plmt md equipmeat at -1 in pwrto 

R i C O  ia which H4D la88 iavm8tod could be rued, without aub8taati.l 

modification, to produce md .tore diltiazern product8 from bulk diltiazam 

mmufacturod by T.p.be under the rrag/DlWO procorn. or othu  pr0ce.r. CX 728. 

FF 0 7. - lruer C .quare fmot from RPI P u u t o  Rico; 

apprwim~tely C 

product.. CX 728. 

FF 0 8 .  

.quare feet are w e d  for the production of Cardizan 

Hypothetically, if T I I u k  churgcbd it. currant procoma for 

mmufacturiag bulk di l t iazm to T.nrba'8 trade mecret lCQH/DM80 procem u 

practiced by T I I u k  for production of diltiazra! prior to 1984, or to ury other 

procem~, provided that 8uch proc8.r warn appropriately qualified by m md the 

relevaat regulatory ruthoritima, the floor mpace which lem leamom from WI in 

Puerto Rico for the production of Cudirem product. could be mod, without 

mbmtmtial nmdification, to produce and rton diltirzam product. fram bulk 
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dilti8tem mmuf8ctured by T 8 ~ b e  under the Ic;oB/DMSO procemr or other procars. 

a 728. 

PF Q 9. M3D l-er C direct labor awp1oya.r from RPI; C of theme 

ipdividu8lr 8re working on the productioa of C8rdir.m a/=. CX 728. 

PF G 10. Eypotheticrrlly, i f  Tuuk m o d  i t 8  m t  prOCO88 for 

pr8cticed by T.nrbe for production of  dilti82OQ1 prior t o  1984, or to  m y  other 

procerr, provided tht  8uch proe0-m vu 8pprapri8tOly qurlified by B@D urd the 

relevmt regul8tory 8uthoritiom, the direct labor eapl0y.u who work on the 

production of Cudizem Q)/SR which MW loamom from RPI b Puerto Rico could, 

on the production of C8rdit.m Q)/SR from dilti8r.m m8auf8ctured by Tua8be 

under the ItoH/DM80 pmcoar or othor procomm. a 728. 

kmrrar City, of which approximately C were devoted full-time t o  the 

production Of Cubit- product.. a 728. 

FF Q 12. Hypotbticrilly, i f  Tumba churg.d ita curmat procerr for 

practiced by T8nabe for production of dilti82m~1 prior t o  1984, or to  uoy other 

could, without ury mbmtmtirl retraining or wdificatiosr of their actidtiem, 

work om the produetiom of Cuditan productr from bulk dilti8z.m muluf8ct'UI.d 

by Tua8be uader the =/DMSO procur or other proctum. CX 728. 

FF Q 13. Hypothetically, i f  Tanabe changed itm currant p-• for 



FF G 1 8 .  Cuditan N im aunufacturod for H4D by Smofi  W i x a t h r o p  in tho 

Uaitod Statom according t o  the procemm mot forth in  the NDS (CX 556C). 

728. 

CX 

FF 0 19. Rypotheticrrlly, i f  Turrba cbmgod it8 curreat proeum for 

m u f a c t u i a g  bulk dilt iataa t o  -'m trade m e m t  -/DM80 procoma u 
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practiced by Tan8he for ptoductian of dilthtam prior to  1984, or t o  m y  other 

prOce.8, prodded that much procum ru 8gprapri.t.ly qu3ifi.d by Sanofi 

winthrop 8ad the relevant .rrgulatoy autheritiu,  the proce-8 for 

mmuf8cturbg C 8 r d h . m  N in conjunction With lkaofi ninthrap in the United 

States could ba wed, -Without mubstu~tid modification, for the production of 

C8tdiZOUI N f- bulk dilti82.m arnuf8ctut.d by T W  e the )toH/DMSO 

procems or other procemm. CX 728. 

PP G 20. On October 1, 1976, Tuube 8ad W eatered h t o  8a 8greament 

entitled optian and Lieenme Agreemat. CX 728. 

PP G 21. a y p o t h e t i d l y ,  it d d  be pommible to apuruf8cturc CubLtam 

product f O & 8 t i a  from bulk dilti82.m Mdh by 8 p-8 0- th.n the ,035 

procemm, given appropriate quality coatroli, md amarmcam, q w a t i t y  

8mmur8ncam, urd mubject t o  8pprapri8te qrulificrrtion by m, the bulk 

~ n u f 8 c t u t . r ,  urd the relevast regulatory authoritiu. Qt 728. 

FF 0 22. m doam not nunuf8cture bulk dilti8tan by m y  procems. CX 

728. 

FF G 23. Neither W ztor T8n8be practicer the '035 -teat in the United 

Sf8te8. 728. 

PF G 24. TIluba has not liceamad or uryona t o  practice the '035 

pateat in the Waited State.. CX 728. 

PP Q 25. Tbe clrirned hiveation of the ,035 patent yu aot developed in 

the United St8t.8. CX 728. 

FF G 2 6 .  m' Cudizem product8 are made fram iraported bulk diltirtem 

th.t is mUf8Ctut.d by Tuuk 8t i t 8  f 8 C i l i t i U  h -, 
68; Peterman Tr. 126; N.k.0 R. 357-358. 

3.m. P O g d  R. 

?F 0 27. An ucclurive mupply a 7 t  u c i m t m  bet- Tambe and m 
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product in the quantities aecemmazy for - to.&tain 8 mupply of product in 

the aurketpl8ce. Fogel 12. 72; Patarmon Tr. 123.  

FF 0 40. After = receivw imported bulk dilti8reu1, it i r  

auapled, te.fed, urd rele88ed to  amnufrcturiag Upom msQthg 8pocifiC8tioa 

criteri8. Fogel Tr. 68-69. 

FF G 41. B O C 8 U O  Of FDA m-w, -'a pZOC8D.8r .nb 0W-t 

c u a f u l l y  qualified t o  rrork in co&batial With TUmba'8 formlatad bulk 

dilti828Ut. F-81 Tr. 72. 

fF 42. - Conduct. -808rch urd &lTelopoWnt r81at.d t0 i t 8  C U d i Z S m  

product. in order t o  comply with FDA raquiramatm. lClatt Tr. 247-218. 

FF G 43. - cmnaot inmediately purchue bulk diltiarom froQ 8 aource 

other thaa T . n r k  urd probuco i t a  c u d i r a n  prepuatiomm. Fogel Tr. 73. 

FP G 44. Any chmnge ia the procomr for arkirrg the bulk dilti820m would 

require e ~ . l u a f i o n ,  qualification, validatiem, urd a t a b i l i t y  toat. by mm in 

order t o  comply With FDA requirement.. Fogel Tr. 72-74; Rotarmon Tr. 122. 

FP 0 45. If the promar to  mmke bulk diltiuan mod. in Cudizan 

M88ter F i l e  t o  the FDA, and writ for 8pprovr18 .p Wuall procoar f h t  would 

R. 122-123. 

FF 0 46. chug- in T.nrk'r pr0ea.r for manufacturing bulk d i l t i a t a a  
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could affect  -'a f W  f0rmulat.d Cudi2.m product. To@k would be 

mCO..W 0- to cbng... TZ. U7-118, 136-137. 

-de financial .on@. and i f  it did not ttiolat8 an outot8diag contract or 

the Waited S t a t u .  CX 728C. 

FF Q 49.  The ~ c o u t i c r i l  iadwtry i. a n.urch 8ad &valapmcrrrt 

could aot commsrcialite md .ell it. product. in tho W t o d  S t a t u .  Thuo, in 

that contmct, m'm rereuch aad davmlopawnt d a t i n g  t o  it. fiaiohed cudizom 

48: Burrorn R. 2349-50. 

chr.cteriotic.  of the mrk8ting urd pramtianal actittitiom in 'tho 
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data from v u i o u r  romeuch and dovelappant activit ier,  including clinical  m d  

C-tim 8tudi.m. m a t t  Tr. 250-51, 2 % ;  m l y  h e  172. 

R a 52. In 1991, ?mm epeat c million ai remurch md development. Qt 

728C. 

PP 0 53. In 1992, m apeat 8pprwiMtaly C mill ion on rarearch md 

development. a 728C. 

-FF a 54. In 1991 rad 1992, .pant over C mill ion in auterial costa 

alone for r e r u r c h  md devmlapmrrrt of new forwrlatiorrs of diltiazam. Q( 728C. 

FF Q 55. Rarearch and Devolapmmt Deputmaat coa8imtr of raveral 

group. : C 

C 

C a w c ;  cat 6 ~ c .  

R a 56. Th8 C i r  f- 8.9.arantad into five 

f U I l C t i o p . 1  -8: C 

C 

C -88 C conduct a wide variety 

of remearch and dmmlaporrrrt work, includiag, intar u, toxological, 

carcinogenic, dome range, md pbammcokinetic rtudiar in &malm; drug-drug 

and food interactiosrrr; bimvailability,  bioequivalrrrcy m a d  8t8bility  rtudier; 

the aunufactura of cl inical  muppliem and doragem for early phua mtudiea; 

projactm devoted to the t r w i t i o n  ftaar c l inical  rupply manufacture to large 

meale munufacture; analytical che~nirtry mugport and rupport to analyze the 

mcientific 6.t. collected throughout the drug develapmmt procem8. CX 496C. 

FF Q 57. T h  C i m  re.poMible for the remurch .nd 

development a c t i d t i e r  rrcrlatirPg to FDA-roquird cliPic8l  t u t i n g  from 

davelapmant phma 1 through pbue 3 .  In -e 1, a drug i m  first introduced 
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into healthy human troluntaarr. 

mmll wall-controlled patient papulatiom. In phue 3r  the clipicrrl mtudier 

ua expanded to 1rtg.r p8ti-t papulatioru. A t  the 8nd of phue 3 ,  the drug 

i 8  rubmitted t o  the FDA for apprmml. 

During p h r e  2 ,  the dntg i r  introduced to 

CX 728C; a 649C. 

R a 58. The C i. rmmponmible for ammuriag that the 

remeuch, development, rmrrufactuing, teat-, marketing .pd dirtributioa of 

-'e drug. a l l  comply with go\nmnrsnt.l m a t i - .  T h i m  group htaxpreta 

and 8dvimOS on ucimthg md future g0tnmmmf.l regulatiosrr urd verifier 

8nd hopecta Oper8ti.mrl progrrmr in l i g h t  of much r e g u l r t i o ~  8ad -'a 

mtuhdard operating procedurur. CX 496C. 

FF a 59. The C ir rupoaeible for l a t e  phme 

rmmearch of drug product.. 

which FDA approval i r  papding (phua 38) md for thore ptoducer which have 

a t e  p h r e  rrmurch include. thome productr for 

81re8dy 8pp-d (pure 4 ) .  a 728C; a 496C; 649C. 

FP a 60. 133D ho conducted rtudiem to  mrrpport the f i l i n g  of it. variow 

New Drug Applicatiau (w1R) with the P o d  md Orug Adaiairntratiom for Cudizem 

a md 8R C8p8Ul.8, t.bht8, 8Ud CudiZm bj8ctrbl8.  500C. 

FF 0 61.  Tha C at WQ ir  rmmpasmible for rar..rch 

rad developmat a c t i v i t i e r  relating to FDA-rmquirad clinical tuting from 

development puma 1 fhraugh phue 3. 728C. 

a 62. 8ubaitt.d i t 8  for C u d i Z m  Q) mp8Uh8 for th. 

t t a r f m a n t  of hypertuuioa i n  Pebmary 1989, md the lllDA w u  a p p m d  in 

December 1990. CX 728C. 

FF a 63. Th8 fOm8tAosl work OX3 C . r d i Z . l a  Q) ap8Uhm b 1985 md 

contiaued U n t i l  .ubmitt8d i t 8  XDA for Q) mpmUl8. for 

hypertuuioa in Fabru8ry 1989. Fogel Tr. 74-762 Q 728C. 
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capruler for the traatmant of hypertuuion. a 728C. 

PP G 66. A. p u t  of the rarurch for i t 8  WIA for Cardhem CD capruler 

for hypertcuuioa, coaductod three large multi-cmtu clinical trials 

hypertaxmion includd a pilot  at*, a &me rmspomme trial, and a &re 

titration trial. a 7 2 8 ~ ;  a 6 u c ;  Q. 509. 

FF G 68. The rtudier for MDA oa Cuditam CD for hyputrprion 

miter throughout thm Umited Stater. Q. 728C. 

PP G 69. The clinical trial. corrducted by M to rupport i t a  WIA for 

C8rdiz.m CD capmulu for hypartumion involved approxiaYtely C M urociater 

IF G 70. The 6.- from the three cliaic8l trhlr for m * r  WIA am 

C8rdiz.m CD for hypertuuion, compririag approximately l o o  volm~~~r, umre 

nrkaitted t o  the WIA in Pebruuy 1989. 

1990. 728C. 

Thir NDA wu agprotrrrd in 0.- 

PP G 71. fir J.nuuy 1992, - rubmitt.6 i tm NDA for C.rd ix8m CD for the 

treatamt of urgiru. This NDA yu app- in Septaaher 1992. a 728C. 
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PP 0 81. - d.11 be further r u b r u n t i d  b V 0 8 t W t E  CoQpubg 

i ts  Cuditan probuctr t o  o t h u  drug. urrod ia the treatamat of various 

cudiovU&U &ti-. Thi8 8- dl1 b-1- both b t d  .nd 

cortr. Appro%bmtely C m arrociatu dl1 be involved f u l l  time in thir 

.rtudy. me clinical Crialr wi l l  comt - appraximately c per patient and 

approximutely 100 patiantr wi l l  be inc1Ub.d. 

patient8 w i l l  be included at a higher per ptieat cort. 

In addition, apprcucimately 80 

CX 649C. 

PP 0 82. EMD i r  cQIICklct- rermrch toward the C 

C of Carditan. = hu uqnrrd.d over C million in 

~ t a r i a l  cortr aloae for thir remurch in both 1991 and 1992. Pogel R. 76; 

U 728C. 

Ip a 83. During 1989-90, m con&ctod rm8urch om a C P e a  

containing dilti.n.ar C . 728. 

PP 0 84. 1989-90, 81.0 coaductd rrclcrUch on 8 C 

C Q( 728C. 

PI 0 85. EMD i r  curroatly conducthag ro8.rrch om foraaulathg a C 

C of e t - .  a 7 2 8 ~ .  

PP a 86. EMD' r tarouch urd develapcwnt on Tambe '  r dilti8201b h. 1od to  

the development of Carditom CD mb Cubitan SR. Fog01 Tr. 75-76. 

FF G 87. EMD provider exteamive marketing .ab pramotioa relatod t o  i t a  

Carditem product line through a trained u l o r  force which.fpcludoa comqp.rrtive 

tart mtudiem, product rupport, urd educatioxml informatioa. rtblly R. 

166-167, 173-174, 177; n e t t  Tr. 250; CX 728. 

PP 0 8 8 .  Noae of m O r  uarketing Offort8 mrrclmly n f o r  t o  the '035 

-tat. Kelly R. 199-200; U 728 at 1 41, 49. 

PF 0 89. The article. protected by the ,035 *tent 8re the f h a l  dorage 
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forma of Cudizam producd by m i n  the United State.. M a t t  Tr. 

239-240. 

R Q 90. A nucum u i m t m  bet- tha bulk diltiuun produced by T u m b e  

according to the '035 p8tmat in J a w  ukd r c t i v i t i e 8  rul8ted to i t a  

Cuditem productr in -&e United B t 8 t u .  SCrJt n e t t  Tr. 239-241. 

PP Q 91. A rough 8pproxiaution of a d u e  added 8naly.i. re8ulted in a 

calculation of over C . n e t t  Tr. 255-256, 261-262; CPX 13, 13. 

FF Q 92. prom an economic Fmpective, a -tic -try eximte in the 

United State. w i t h  rempect to th '035 p8t-t. - . n e t t  Tr. 236-237. 

produce diltiatem. Spn %left Tr. 262-263. 

FF Q 94. T.nrba* a DMP mlatiug to ftm CULIIpf procem. for  a~muufacturiag 

bulk d i l t i 8 Z e ~ 1 8 C l  vu f i l e d  w i t h  the FDA oa m y  7, 1993. #rk.o Tr. 371; CX 

726. 

PP 0 95. CarPpylai~at. curnatly  practice tb. procur dimclomed in 

T u u k ' a  1993 OPIP (CX 726) to manufacture diltiuam 8Cl which copri8tr of the 

following : C 

C 

N - 8 l k y h t i o n  procemr aad the acetylation procemm u C 

C . W.k.0 Tr. 427-430; M Tr. 4961 a 7262 Cox 20. 
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C N.k.0 R. 428; Q 726. 

C 

C 

C 

C 1Q.k.o Tr. 429. 

C # r k O  Tr. 428; Q 726. 

FF a 100. If Tuuk w.f. givrn anly the p8rt of the DMF rel8thg t o  the 

C 8- 1984. Paterron Tr. 116, 

121; N h O  Tr. 369. 
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1. Th4 United 8tatem fnteraatiaorl m& Cotmnim8im ham jurimdictian 
- 

over the partiam urd the mubject autter of thim iavemtigation. Op. at 5.  

2 .  C l a i m  1 of the '035 patmt i m  iav8lid for obvioumne8s. Op. at 119. 

3 .  The '035 patmt i 8  uneaforceable due t o  inequitable d u c t  during 

th8 mrrrmirrrtim p-dbg8 8t th. m. Op. at 133-134. 

4 .  COl@8kunt8 htn f d h d  PrOVr fh.t my O f  th. TO.pozrdanf8 

infringe the '035 p8tmt. Op. 8t 56-57, 68,  73-74. 

5.  R..poPd.nt8 h v e  imported, ,.Old for importation or mold within the 
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record md the corrfidantial parmion \tporr courruel rfro u e  rigaatoriea to the 

Ydraion, couxuel u o  hereby ordrred t o  

by PO later thn February lo, 1995, a copy of thia I D  w i t h  thome 8 e c t i o ~  

ma the A&dai8tr8ff~d &w Judge 

coasidered by the party t o  be c0mfideati.l br8ck.t.d in md. 
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T U 8  ID 8 h l l  become the datermirution O f  the Conmi8sion 4S &ya after 

i t s  date o f  aervice unle.8 the Corrmirsion w i t h i n  those 45 day. shall h v e  

ordered review of t h i 8  ID, or cert8b irru.8 heraia, pur8urnt t o  C w s r i o n  

Interim Rule 210.54 (b) or 210.55. 

188ued: ?&wry 1, 1995 
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