: In the Matterof N | -
Certam llltlazem Hydrochlorlde
and llltlazem Preparatlons

* Investigation No. 337-TA-349

—

;? Pubhcau0n2902

June1995]  _’

U. S Internatmnal Trade Commlbsmn

Washington, DC20436



C‘OMMIS\SIONERS o
H\ i . PeterS. Watson Chalrman | -
- JanetA NUZum, Vice Chalrman T e

- .. DavidB.Rohr
I -+ DenE.Newquist - Y
oy / * Carol T Crawford ~ = =~ -
BRI ST e o Lynn M Bragg S

e . i\
ya
- S | *
<
S = Address all communlcatloné'%o S
R R ~Secretary to’ the (,ommlssmn B i

’,Umted States International Trade Commnssnon o
T Washm;,ton DC 20436 Ce

~



U.S. International Trade Commission

Washington, DC 20436

In the Matter of

Certain Diltiazem Hydrochloride
and Diltiazem Preparations

Publication 2902 June 1995






we
Y
$ Zg
=
i
E z=g
zZmm
—".'.-ﬁ
UNITED STATRS INTERNATIONAL TRADE cmnsshm e

vt

Washington, DC 20436

ov.-€4d

In the Matter of )
Investigation Ro. 337-TA-349

CERTAIN DILTIAZRM :

HYDROCHLORIDE AND

DILTIAZEM PREPARATIONS

L.rvvwvvv

NOTICE OF COMMISSION DECISIONS AFFIRMNING IN PART,
TAKING NO POSITION IN PART, AND VACATING IN PART AN INITIAL
DETERMINATION; GRANTING OF A JOINT MOTION TO
TERQNATE CERTAIN RESPORDENTS ON THE BASIS OF
A SETTLEMENT AGREEMENT; DENIAL OF A MOTION TO INTERVENE

AGENCY: U.S. International Trade Commission.

ACTION: Notice.

SUMMARY: Notice is hereby given that the U.S. Internaticnal Trade Commission
has determined to affixrm the claim interpretation and infringement f£indings
and to take no position on the issues of validity and unsenforcability in the
initial determination (ID) issued by the presiding administrative law judge
(AIJ) on February 1, :.sss, in the above- apti.uad imntigati.cn in accordance

States Intermaticoal Trade Copmissicn, 742 F.2d 1421 (Ped. Cir. 1904).
Comnission has also vacated as moot ALJ Order Ro. 52. Pinally, the Commission
has determined to grant a joint motion to terminate certain respondents on the

basis of a settlement agreement, and to deny a motion to intervene in the
investigation.

FOR FURTHER INFORMATION CONTACT: Cynthia P. Johnson, Esg., Office of the
General Counsel, U.S. International Trade Commission, telephone 202-205-3098.

On February 1, 1993, Tanabe Seivaku Co., Ltd. (Tanabe) and Marion Merrell
Dow, Inc. (MMD) (collectively "complainants") filed a complaint under section
337 alleging unfair acts in the importation and sale of diltiasem
hydrochloride and diltiazem preparations ("diltiazem®) by nine proposed
respondents: (1) Abic Ltd. of Retanya, lsrasl ("Abic"); (2) Gyma
Laboratories of America, Inc. of Garden City, New York ("Gyma®); (3)
Profarmaco Nobel SRL of Milan, Italy; (4) Mylan Pharmaceuticals, Inc. of
Morgantown, VWest Virginia; (5) Mylan Laboratories, Inc. of Pittsburgh,
Pennsylvania (collectively referred to as the "Profarmaco respondents®); (6)
Orion Corporatiocn Fermion of Espoo, Finland; (7) lInterchem Corporation of
Paramus, New Jersey; (8) Copley Pharmaceuticals, Inc. of Cantom,
Massachusetts; and (9) Rhone-Poulenc Rorer, Inc. of Collegeville, Pennsylvania



(collectively referred to as the "Fermion respondents®). Complainants alleged
infringement of claim 1 of U.S. lLetters Patent 4,438,035 ("the '035 patent").
On March 25, 1993, the Commission voted to institute an investigation of the
camplaint of Tanabe and MMD, 58 Ped. Reg. 16846 (March 31, 1993).

On May 6, 1993, complainants moved to amend the complaint and notice of
investigation to add Plantex U.S.A., Inc. as a respandent. On May 20, 1993,
the ALJ issued an ID amending the complaint and notice of investigation to add
Plantex as a respondant. Plantex participated in the investigation with
respondent Abic, Inc. ™

On February 1, 1995, the presiding AlJ issued hig final ID finding that
there was no violation of section 337. He found that claim 1 of the '035
patent was not infringed by any of respondents' processes, that claim 1 was
invalid as cbvious under 35 U.S.C. § 103, and that the '035 patent was
unenforceable because of complainants' inequitable conduct during
reexamination proceedings before the U.S. Patent and Trademark Office. 1In a
separate order (Order No. 52), issued on the same date, the ALJ granted
respondents' motion for evidentiary sanctions against complainants.

On March 30, 1995, the Comnission determined to review the following
issues in the ID: (1) claim interpretation; (2) whether claim 1 of the '035
patent is infringed by respondsnts' processes; (3) whether claim 1 of the '03s
patent is invalid as obvious under 35 U.S.C. § 103; (4) whether the '035
patent is unenforceable; and (5) Order No. 52. Order No. 52 was congidered to
be part of the ID. The Commission posed several specific questions for the
parties. The Commission also requested information on the status of the Abic
respondents.

On April 13, 1995, camplainants and 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. Additicnally, on
April 13, 1995, Mr. James Gambrell filed a motion to intervene in the
investigation. .

This action is taken under the authority of section 337 of the Tariff Act
of 1930 (19 U.S.C. § 1337) and Commission interim rule 210.56 (19 C.F.R. §
210.56) .

Copies of the Commission's Ordsr, the Commission Opinion in support
thereof, the nonconfidential version of the ID, and all other nonconfidential
documents filed in connection with this investigation are or will be available
for inspection during official business hours (8:45 a.m. to 5:15 p.m.) in the
Office of the Secrstary, U.S. Intermaticmal Trade Commission, 500 E Street
S§.W., ¥Washington, D.C. 20436, telephone 202-205-2000. Hearing-impaired
perscons are advised that information on this matter can be obtained by
contacting the Coammission's TDD terminal on 202-205-1810. .

Ao b At

Donna R. Koshnke
Secretary

By order of the Commission.

Issued: June 1, 1995



UNITED STATES INTERNATIONAL TRADE COMMISSION
' Washington, D.C. 20436

In the Matter of
Investigation No. 337-TA-34$
CERTAIN DILTIAZEM HYDROCHLORIDE
AND DILTIAZEM PREPARATIONS

- et et et et

ORDER

On February 1, 1993, Tanabe Seiyaku Co., Ltd. and Marion Merrell Dow,
Inc. filed a complaint under section 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 diltiazem hydrochleride
and diltiazem preparations. On March 25, 1993, the Commission voted to
ingstitute an investigation of the complaint. RNotice of the investigation was’
published in the Paderal Reister on March 31, 1993. 58 Ped. Reg. 16846.

On February 1, 1995, the presiding AlLJ issued his final ID finding that
there was no violation of section 337. He found that claim 1 of the ’'035
patent was not infringed by any of the respondents’ accused processes, that
claim 1 was invalid as obvious under 35 U.S.C. § 103, and that the ’'035 patent
was unenforceable because of complainants’ inequitable conduct during
reexamination proceedings before the U.S. Patent and Trademark Office. In a
separate order (Order No. 52), issued on the same date, the ALJ granted
respondents’ motion for evidentiary sanctions against ccmplaiqants.

On March 30, 1995, the Commission determined to review the following
issues in the.ID: (1) claim interpretation; (2) whether claim 1 of the ’035S
patent is infringed by respondents’ processes; (3) whéther claim 1 of the ‘035
patent is invalid as cbvious under 35 U.S.C. § 103; (4) whether the ’03S

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



be part of the ID. The Cammission posed several specific questions for the
parties to-add:es-s. The Commission also requested information on the status
of the Abic respondents.

On April 13, 1995, complainants 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. Additicnally, om April 13, 1995, Mr. James Gambrell, one of
complainants’ patent law experts, filed a motion to intervene in the
investigation.

Having considered the subject ID, including Order Ro. 52, the briefs on
review, and the responses to the briefs on review, it is .horeby
ORDERED THAT --

1. The investigation is terminated with a finding of no
violation of section 337 of the Tariff Act of 1930.

2. The ALJ's claim interpretation and findings that claim
1 of the ‘035 patent is not infringed by the processes
in issue of the Profarmaco respondents and the Fermion
respondents are affirmed.

3. The Commigssion takes no pogition on the AlJ‘s findings
of invalidity and unenforceability in accordance with
Beloit Corporation v, Valmet Ov, TVW Paper Machines,
I i the United § 1 " 1 Tzad
Commission, 742 F.2d 1421 (Fed. Cir. 1984).

4. Order No. 52 is vacated as moot.

5. The joint motion to terminate the investigation as to
the Abic respondents is granted.

6. The motion to intervene filed by Mr. James Gambrell is
denied.
7. The Secretary shall serve copies of this Order, and

the forthcoming Commission opinion in support thereof,
on the parties of record and on the Department of
Health and Human Services, the Department of Justice,
and the Federal Trade Commigsion, and publigh notice

thereof in the Federal Register.



By order of the Commission.

Ao B il

Donna R. Koehnke
Secretary

Issued: Juyne 1, 1995
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COMMISSION OPINION
Intxoduction

This investigation is before us for final disposition on review of an
initial determination (ID) filed by the presiding administrative law judge
(ALJ) on February 1, 1995. 'rheAAIJ found no violation of section 337 based on
his findings that the patent claim at issue, claim 1 of U.S. Letters Patent
4,438,035 ('035 patent), was not infringed by any of the respondents, was not
valid because it was obvious in view of the prior art, and was unenforceable
due to inequitable conduct in its procurement. On review, we have determined
to affirm the AlJ's claim interpretation and findings that claim 1 of the '035
patent is not infringed. We do not find it necessary to reach the issues of
validity and esnforceability, and therefore take no position on these issues.
See Beloit C . val 0 I!_E!E Machi I 1 the United
States Ipternational Trade Commission, 742 F.2d 1421 (Ped. Cir. 1984).

By virtue of the Commission's previous determination not to review the
ALJ's findin_gs on importation and the existence of a dm-ticA in&utr}, the
ID's findings and conclusions on those issues became the Commission's £final

determination. See 60 Fed. Reg. 17366 (April 5, 1995).



Brocedural Historv

On Pebruary 1, 1993, Tanabe Seiyaku Co., Ltd. (Tanabe) and Marion
Merrell Dow, Inc. (MMD) -(collectively "complainants") filed a complaint under
section 337 alleging unfair acts in the importation -and sale of diltiazem
hydrochloride and diltiazem preparations (diltiazem). The complaint
identified nine proposed respondents: (1) Abic Ltd. of Netanya, Israel
("Abic"); (2) Gyma Laboratories of America, Inc. of Garden City, New York
("Gyma"); (3) Profarmaco Nobel SRL ofh Milan, Italy; (4) Mylan Pharmaceuticals,
Inc. of Morgantown, West Virginia; (5) Mylan lLaboratories, Inc. of Pittsburgh,
Pennsylvania (collectively referred to as the "Profarmaco respondents"); (6)
Orion Corporation Fermion of Espoo, Finland; (7) Interchem Corporation of
Paramus, NRew Jersey; {8) Copley Pharmaceuticals,-Inc.-of Cantom,
Massachusetts; and (9) Rhone-Poulenc Rorer, -Inc. of Collegeville, Pennsylvania
(collectively referred to as the "Fermion respondents®). Complainants alleged
infringement of claim 1 of the '035 patent. On March 25, 1993, the Commission
voted to institute an investigation of the complaint of Tanabe and MMD.

On May 6, 1993, complainants moved to amend the complaint and notice of
investigatiom to add Plantex U.S.A., Inc. as a respondent. On May 20, 1993,
the ALJ issued an ID amending the complaint and not;ce of investigation to add
Plantex aé a respendent.' The Commission detemined not to review that ID.

On June 17, 1993, the Abic respondents moved to designate the investigation
"more camplicated®. This motion was granted on June 28, 1993.
On November 23, 1993, complainants filed a motion to suspend the

investigation pending the outcome of reexaminaticn proceedings before the U.S.

! plantex participated in this investigation with Abic. Plantex and Abic are
collectively referred to as the "Abic respondents."

2



Patent and Trademark Office ("PTO") concerning the '035 patent. On November
23, 1993, the ALJ issued an ID suspending the investigation, which was not
reviewed by the Commission. On August 29, 1994, the suspension of the
investigation (which lasted about 8 months) was lifted following completion of
the reexamination proceedings before the PTO. The PTO confirmed the
patentability of all claims of the '035 patent, including claim 1, the claim
at issue in this investigation.

The evidentiary hearing beforé the ALJ commenced on October 17, 1994,
and concluded on November 3, 1994. . .The ALJ ‘iuued his f£inal ID on February 1,
1995. Additionally, the ALJ issued an order (Order No. 52) granting
respondents' motion for sanctions against complainants. Sanctions were
imposed only as altarnative relief, j.e,, only if the.Commission determined
based on all the evidence of record that respondents infringed claim 1 of the
'035 patent.

On February 21, 1995, complainants filed a petition for review of the
ALJ's final ID. They also filed a separate petition for review of Order No.
$2. On the same day, the Commission investigative attorney (IAs) filed a
petition for review of the ALJ's domestic industry finding. On March 6, 1995,
the IAs, the Fermion respondents, and the Profarmacoc respondents filed
oppositions to complainants' petitionifor review. Respondent Gyma
Laboratories also filed an opposition to the petition for review, indicating
that it principally relies on and concurs in the response filed by the
Profarmaco respondents. The Abic respondents did not file an opposition to
complainants' petition for review. Complainants indicated in their petitiom
for review that they had settled their differences with the Abic respondents.

Complainants further indicated that they were not therefore petitioning for



review,cg the portion of the ID that £finds that the Abic process does not
infringe claim 1 of the '035 patent. On March 2, 1995, complainants filed a
motion for leave to file an affidavit by James Gafbrell.

On March 30, 1995, we issued notice of our decigion 'to feview certain
portions of the ID. 60 Fed. Reg. 1736€. '(April 5, 1995). 1In that notice, we
set forth the igsues for review as £oll§vs: (1) claim interpretation (2)
whether claim 1 of the '035 patent is infringed by respondents' processes; (3)
whether claim 1 of the '035 patent is invalid as cbvious under 35 U.S.C. §
103; (4) whether the '035 patent is unenforceable; and (5) Order No. 52.2 we
also requested information on the status of the Abic respondents, in view of
the fact that complainants had indicated in their petition for review that
they had amicably settled their differences with the Abic respondents. With
regard to the Gambrell affidavit, we stated that reopening the record to
accept the affidavit at this late itage of the investigation would not be
appropriate. We received briefs from the parties on those.issues, and on the
issues of remedy, the public interest, and bonding. We also received a joint
motion from complainants and the Abic respondents to terminate the
investigation as to the Abic respondents. Additionally, Mr. Gambrell £filed a
motion to intervene in thig investigation with respect to the ALJ's findings
on enforceability.

After consideration of the arguments and evidence on the issues under
review, we affirm and adopt the AlJ's claim interpretation and findings that
the claim 1 of the '035 patent is not infringed by either the Fermion or

Profarmaco respondents. We also grant the joint motion to terminate the

z Although issued as a separate order, Order No. 52 was considered by the
Commission to be part of the ID.



investigatign as to the Abic respondents. Accordingly, the issue of whether
the Abic groceus infringes claim 1. of the '035 patent under the doctrine of
eguivalents is moot. Becauaé4ve1fiddfhd'Vipigfioﬁ@dfﬁééétion 337 based on the
findings of noninfringement in the ID, we t;ke no position on the issues of
validity and unenforceability. Oxder No. 52, which was issued as alternative
relief, is vacated as moot. Pinally, Mr. Gambrell's motion to intervene is
denied in view of the late stage of the proceedings. Further briefing on the
issue of enforceability is not necessary. Moreover, as indicated above, we do
not reach the igsue of enforceability.
claim I \ 3 Infxi

Complainants have alleged-only -that—the -accused processes of the Fermion
and Profarmaco respondents infringe claim 1 of the '035 patent under the
doctrine of equivalents. The ALJ :ound that none of respondents' accused
processes infringe under the doctrine of equivalents. A party alleging
infringement has the burdsn of proving infringement by a preponderance of the
evidence. Assuming properly construed claims, infringement is a factual
determination. REnvirotech Corp. v. Al George, Inc., 730 F.2d 753, 758 (Ped.
Cir. 1984). }ny determination of patent infringement must result from a two-
step process. First, a claim must be interpreted to Hetermine its proper
scope and'meaning. Second, it must be determined whether an accused device or
process is within the scope of the properly interpreted claim. Genentech v,
¥Wellcome Foundation, 29 F.3d 1555, 1561 n.6 (Fed. Cir. 1994). Claim
interpretation is accomplished through an examination of particular claim
language, the patent specification, the prosecution history of the patent, and‘

other claims. SRI Int'l v, Matsughita Electric Corp., 775 F.2d 1107, 1118

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



concerning the meaning of disputed terms in a claim, is also relevant. Tandop
Corp. v. ITC, 831 F.2d 1017, 1021 -{Fed:-Cir. 1587); Markmapn v. Westview
Instrumente, Inc., No. 92-1049 (PFed. Cir. April 5, 1995).

The ALJ interpreted claim 1 and found that none of the allegedly
infringing processes infringed the claim under the doctrine of eguivalents.

We agree with the ALJ'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 adopt _the portion of the ID pertaining to claim
interpretation and infringement a;xd the corresponding factual f.indings.3 We
have added additional comments to address Fedexal Circuit precedent decided
after the issuance of the ID.

The invention claimed in claim 1 of the '035 patent is a method for
forming a benzothiazepine derivative by condensing a substrate with 2-
(dimethylamino) ethyl halide either in the presence of potassium hydroxide in
acetone or in the presence of potassium carbonate in a solvent selected from
acetone, lower alkyl acetate, a mixture of acetone and water, and a mixture of
lower alkyl acetate and water, and if required, furthexr converting the product
into a pharmaceutically acceptable acid addition salt thereof. Thus, the
claim at issue, and the specification, are drafted very specifically. ID at
10-16. Nonetheless, as stated by the.. AlJ, complainants propose an
interpretation of claim 1 which on its face would cover an indeterminate
number of bases and solvents. As the ALJ found, such an interpretation is
divorced from the prior art, from any comnection to the cbjectives stated in

the patent, and from statements made by complainant Tanabe to the PTO, the

3 As noted above, we granted the joint motion to teminate the Abic
respondents. Consequently, the findings in the ID regarding allegedly
infringing Abic process are moot.



Eurcpean Patent Office, and other foreign patent offices. ID at 11.
Moreover, as recently stated by the Federal Circuit:

An applicant should not be able deliberately to narrow the scope

of examination to avoid during prosecution scrutiny by the PTO of

subject matter with the objective of more quickly obtaining a

patent (or avoiding the risk of estoppel), and then obtain in

court, either literally or under the doctrine of eguivalents, a

scope of protection which encompasses that subject matter.

Gepnentech Inc, v, The Wellcome Foundatiop Limited, 29 F.3d 15855, 1564 (Fed.
Cir. 1994).

Coamplainants' arguments focus in part on their assertions that the ALJ
improperly interpreted the claims by using the representations made to the
Eurcpean 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 respondents' experts admitted that claim 1
covers a "wide range of bases and solvents”, and that the base/solvent
combinations of respondents' processes are encompassed by claim 1. See, e.q.,
Complainants Response to The Commission Notice at 10-17.

A recent ep banc decision by the Federal Circuit, Markman v, Westview
Instrumente, Inc,, NRo. 92-1049 (Ped. Cir. April 5, 1995), is instructive on
the use of extrinsic evidence in the interpretation of claims. Markman states
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 alcertain the meaning of claims,
three sources are considered: the claims, the specification, and the
prosecution history. Markmap at 18. Expert testimony, inclﬁding eviaance of
how those gkilled in the art would interpret the claims, may alsoc be used.

Id. at 20. The court noted that extrinsic evidence could be considgred by the

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

7



defined as consisting of all evidence external to the patent and prosecution
history, iﬁcluding expert and inventor testimony, dictionaries, and learned
treatises. Jd. Markman states that such evidence may be helpful to explain
scientific principles, the meaning of technical terms, and terms of art that
appear in the patent and prosecution history. Id. The court made clear,
however, that extrinsic evidence is to be used to aid in understanding the
patent, not for the purpose of varying or contradicting the terms of the
claims. JId. at 21. This decision makes clear that through the process of
construing claims by, among other things, utilizing extrinsic evidence that
the court finds helpful and rejecting other evidence that is unhelpful, and
resolving disputes en route to pronouncing the meaning of glaim language as a
matter of law based on the patent documents themselves, the court is not
crediting certain evidence over other evidence or making factual findings.
Id. at 22. Rather, the court is looking to the extrinsic evidence to assist
in its construction of the written document, a task it is reguired to perform.
Id. Claim construction, enlightened by such extrinsic evidence as may be
helpful, is still based on the patent and prosecution history. Jd. at 20.
Thus, it is clear from the Markman opinion that the use of extrinsic
evidence, including inventor testimony, can be used by the trier of fact to
aid in the understanding of the claims ofA a patent. Similarly, in Soythwall
Technologies, Inc. v, Caxdinal IG Companv, Slip Op. 94-1243 (Fed. Cir. May 10,
1995), the Federal Circuit stated that a patentee may not proffer an
interpretation for the purposes of litigation that would alter the
indisputable ‘public record consisting of the claims, the specification, and

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

Iechnologies, Inc,, Slip Op. at 13, giting Sepmed, Inc., 888 F.2d at 819 n.8,



12 USPQ2d at 1512 n.8. In other words, evidence extrinsic to the patent and
prosecution history, such as expert testimony, cannot be relied on to change
the meaning of the claims when that meaning is made clear by those documents.
Southwall, Slip. Op. &t 13.

The ALJ properly.construed.claim 1 of the 035 patent as a matter of
law. He considered the claims, the specification, and the prosecution
history. He also admitted evidence by experts on both sides of the issue,
evidence of other relatively congemporaneous Tanabe patents, evidence of prior
art that used broad language relating to bases.and solvents,.and the
inventors' contemporaneous laboratory notebooks. The ALJ used the evidence to
assist in understanding ‘the patent, but did not use it for the purposes of
varying or contradicting the. terms.of. the. patent... Based on.-his interpretation
of the claim at issue, and considering all of.the evidence, he concluded that
claim 1 of the '035 patent should be construed to include its express languaée
and a "very narrow range" of eguivalents, which did not extend far enough to
encompass the accused processes of the Profarmaco and Fermion respondents. We
agree with that conclusion.

conclusion

In view of our affirmance and adoption-of the portion of the.ID.relating

to claim interpretation and infringement, we f£ind that there is no violation

of section 337.
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UNITED STATRS INTERNATIONAL TRADE COMMISSION
Washington, D.C.

In the Matter og

CERTAIN DILTIAZEM EYDROCHLORIDE
AND DILTIAZEM PREPARATIONS

Investigation No. 337-TA-349

INITIAL DETERMINATION
Administrative Law Judge Sidney Harris

Pursuant to the Notice of Investigation, 58 Fed. Reg. 16846 (Wednesday,
March 31, 1993), this is the Administrative lLaw Judge’'s Initial Determination
in the Matter of Certain Diltiazes Hydrochloride and Diltiazem Preparations,
U;s. Intetnatiﬁnal Trade Commission Investigation No. 337-TA-349. Commission
Interim Rule 210.S53(a).}

The Administrative Law Judge hereby determines that no violation of § 337
of the Tariff Act of 1930. as amended., has occurred in the importation or sale
of certain dilfiazem hydrochloride and diltiazem preparations by reason of

infringement of claim 1 of U.S. Letters Patent 4,438,035,

1 The Commission’'s f£inal rules became effective on August 31, 1954.

However, the new rules doc not apply to proceedings, such as this
investigation, that were instituted before the effective date. See 59 Fed.
Reg. 39020 (1994). Therefore, all Commission rules applied in this Initial
Determination are interim rules.
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I. PROCEDURAL EISTORY

By publication in the Pederal Register on March 31, 1993, the Commission
gave notice of the institution of an investigation under section 337 of the
Tariff Act of 1930, as amended (19 U.S.C. § 1337), pursuant to an amended
complaint filed by Tanabe Seiyaku Co., Ltd. Osaka, Japan and Marion Merrell
Dow, Inc., Kansas City, Missouri ("Complainants”) on March 23, 1993. The
complaint, as amended, alleges violation of subsection (a) (1) (B) (ii) of
section 337 in the importation into the United States, the sale for
importation, and the sale within the United States after importation of
certain diltiazem hydrochloride and diltiazem preparations alleged to be
manufactured abroad by a method covered by claim 1 of U.S. Letters Patent
4,438,035, and that there exists an industry in the United States as required
by subsection (a) (2) of section 337. The complaint reguests that the
Commigsion institute an investigation and, after a full investigation, issue a
permanent exclusion order and permanent cease and desist orders.

On March 25, 1993, the Commission ordered that an investigation be
instituted to determine whether there 1s e violation of subsection
(a) (1) (B) (ii) of section 337 in the importation into the United States, the
sale for importation, or the sale within the United States after importation
of certain diltiazem hydrochloride and diltiazem preparations made abroad by a
process allegedly covered by claim . of U.S. Letters Patent 4,038,035, and
whether there exists an industry in the Unaited s:atei as required by
subsection (a) (2) of sectaon 317.

The Commission named Tanabe Seiyaku Co., Ltd. and Marion Merrell Dow,

Inc. as the complainants, and the following companies as respondents:



Abic Ltd.
Netanya, lsrael

Copley Pharmacsuticals, Ine.
Canton, Massachussets

Gyma Laboratories of America, Inc.
Garden City, New York

Profarmaco Nobel SRL
Milan, Italy

-Mylan Pharmaceuticals, 1Inc.
Morgantown, West Virginia 26505

Mylan laboratories, Inc.
Pittsburgh, Pennsylvania

Orion Corporation PFermion
Espoo, Pinland

Interchem Corporation
Paramus, New Jersey

Rhone-Poulenc Rorer, Inc.
Collegeville, Pennsylvania

Juan Cockburn, Esqg. and John M. Whealan, BEsqg., Office of Unfair Import
Investigations, were designated as the cguniuiog Invcltigi:ive Attorneys.
Notice of Designation of Additional Commission lInvestigative Attorney
{September 9, 1993).

Chief Administrative Law Judge Janet D. Saxon designated Administrative
lLaw Judge Sidney Harris to preside mr this investigation.

A prelxuumd conference in this investigation was conducted on April 29,
1993. Appearances were made on behalf of complainants, all respondents and
the Office of Unfair Import Investigations (*OUII").

On May €, 1993, complainants novcd to amend the complaint and notice of
investigation to add a respondent. Motion Docket No. 349-10. On May 20,
1993, the administrative law judge issued Order No. 6, an initial
determination amending the complaint and notice of investigation to add the
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following company as a respondent in this investigation:

Plantex U.5.A., Inc.
Englewood Cliffs, NJ.

The Commission de:e@ed not to review Order No. €. Notice of
Commission Deﬁcmiution Not to Review an Initial Determination Amending the
Complaint and Notice of Investigation to Add a Respondent. June 16, 1993.

On June 17, 1993, ﬁic respondents moved to designate the investigation
*more complicated.” Motion No. 345-24. The motion was granted in Order No.
14 on June 28, 1993.

On September 30, 1993'. Permion respondents moved for summary
determination that claims 1-2 of U.S. Patent No. 4,438,035 are invalid under
35 U.S.C 102(b). Motion No. 349-64.

On November 16, 1993, Abic and Plantex respondents md' for Sanctions.
Motion No. 349-91. This motion was granted in part. Order No. S52.

On November 23, 19593, complainants filed a motion to suspend this
investigation in connection with reexamination proceedings at the Patent and
Trademark Office ("PTO") concerning the ‘035 patent. Motion Docket No.
349-105. On November 24, 1994, the administrative law judge issued Order No.
33, an initial determination suspending this investigation. The initial
detefmination was not reviewed. Notice of 'Comillioﬁ Decision Not to Review
an Initial Determination Sulpending the -lInvestigation (December 28, 1993).

On August 29, 1994, the suspension of this investigation was lifted,
following completion of the reexamination proceedings during which the
patentability df all claims of the ‘035 patent was confirmed. Order No. 34.

All motions not previously ruled upon are hereby denied.

A. Tutorial
On October 4, 1994, e tutorial session in the nature of a prehearing
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conference was held for the purpose of informing the administrative law judge
of the basic chemistry involved in this investigation. No party objected to
this tutorial session in which each of the parties was represented.?

The tutorial session was conducted by expert witnesses for the parties.
No cross-examination of the experts was permitted. However, each of the non-
governmental parties had one of their expert witnesses present information
that they believed would be useful to establish as a matter of background, and
each could cbject to inaccurate presentaticns by another party. OUII did not
have an expert present information at the tutorial session. Dr. Baldwin
presented on behalf of complainants.’ Dr. Taylor presented on behalf of the
Abic respondents. Dr. Taber presented on behalf of the Profarmaco
respondents. Dr. Lindholm presented on behalf of the Fermion respondents.

The administrative law judge found the information covered during the
tutorial session to be valuable, and the tutorial session to be an efficient

way to inform the administrative law judge of the background chemistry of this

2 The tutorial session (including the subject matter to be covered therein)

was discussed with the parties in advance. Sge¢ Notice of September 29, 199%;
Notice ©f September 30, 199¢; Order No. 34; Order No. 40.

2 It may be noted that no hearing testimony from Dr. Baldwin appears in the
record. Dr. Baldwin was involved in the pre-hearing phase of this
investigation on complainants’ behalf. Dr. Baldwin was also expected to
testify for complainants as e key expert witness at the hearing. However,
counsel informed the administrative law judge and the other parties in the
hearing room on the day his testimony was to commence that Dr. Baldwin could
not be located at his hotel, and it was believed that he had taken ill. No
details concerning Dr. Baldwin's whereabouts or condition were available to
the administrative law judge for e period of days. A copy of a facsimile
letter from Dr. Baldwin to complainants’ counsel was belatedly submitted to
the administrative law judge in which Dr. Baldwin stated that he had become
ill prior to his scheduled hearing testimony, and expressed concern for any
problems caused by his absence. Sge Tr. 473-488, 1146-1148, 1775-1776.
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investigation.® The tutorial sessicn may also prove useful to the Commission.
A section -of £indings based on the tutorial session is included in the
numbered findings of fact in this Initial Determination. The tutorial sessicn
was transcribed, and the transcript of the tutorial session is certified to
the Commission as part of the record. In effect, it constitutes & specialized
textbook of the chemistry involved in this investigatiom.

- The hearing in the matter of Certain Diltiazem Bydrochloride and
Diltiazem Preparations commenced on October 17, 1994 and concluded on November
3, 1994. All parties were represented at the hearing. 1In connection with the
hearing, no party cbjected to the Commission’s exercise of perscnal
jurisdiction over the respondents, or to subject matter jurisdiction in this
investigation.

This Initial Determination is based on the entire record of this
pioceeding. Prﬁpo-cd findings not herein adopted, either in form or in
substance, are rejected as not being supported by the evidence or as involving
immaterial matters.

The findings of fact include references to -hpporting evidentiary items
in the record.— Such references are intended to serve as guides to the
depositions, exhibits, and testimony supporting the findings of fact; they do
not necessarily represent complete summaries of the evidence supporting each

finding. Some of the findings of fact are contained only in the opinion.

‘ Tutorial sessions have been used by other judges as a way of gaining

necessary background, particularly in cases involving complicated or
specialized fields of science. See. e.9., APpRle Computer, Inc. v. Microsoft
Corp.. 799 F. Supp. 1006, 24 U.S.P.Q.2d 1081 (N.D. Cal. 1992), grder clarified
on other grounds by 27 U.S.P.Q.2d 1081 (N.D. Cal. 1993), aff'd, 35 F.3d 1434,
32 U.S.P.0.2d 1086 (9th Cir. 19954), petitiopn for cext. f£iled, 63 U.S.L.W. 3518

(U.S. Dec. 19, 1994); Hopevwell Inc. v, Spexry Rand Corp., 180 U.5.P.Q. 673
(D. Minn. 1973).



The following abbreviations are used in this Initial Determination:

e - Complainant’s Bxhibit (followed by its number and the reference
page(s)).

CPX - Complainant‘s Physical BExhibit

RX - Respondent’s Exhibit (followed by its number and the reference
page(s)) .
RPX - Respondent’'s Physical Exhibit
FF -~ rinding of Pact
Dep.- Deposition
Tr.- Transcript

B. The Private Parties
1. Complainants
Tanabe Seiyaku Co., Ltd. (*Tanabe®) is a Japanese corporation with its
corporate headquarters at 2-10 Dosho-machi 3 Chrome, Chuo-ku, Osaka, 541
Jipan. Tanabe is the owner of the '0)5 patent.
Marion Merrell Dow, Inc. ("MD®°") is a Delaware corporation with a
principal place of business at 9300 Ward Parkway, Kansas City, Missouri 64114.
2. Respondents’ |
Abic Ltd. ('Ahic') 3s an lsrael: corporation with a place of business at
Indystrial Zone 5, Hayozms Street. F C Box 2077, Kiryat Nordau, Ne:anya,'
Israel 52120.
Plantex U.S.A. ("Plantex®! 18 e New Jersey corporation.
Orion Corporation Fermion (*Permion®) is a Finnish corporaﬁion with a

place of business at Orioninitic 1, SF 02200 Espoo, Finland.

s Respondents have generally grouped themselves into three categories, with

each category including the foreign diltiazem HCl manufacturer and its
associated importers and domestic manufacturers of dosage forma. Refersnce
will sometimes be made herein to those groups by reference to the foreign
manufacturer of bulk diltiazem, i.e., "Abic", "Permion", and "Profarmaco".



Copley Pharmaceuticals, Inc. ("Copley") is a corporation organized under
the laws of Delaware with a principal place of business at 25 John Road,
Canton, Massachusetts 02021.

Interchem Corporation ("Interchem®) is a corporation organized under the
laws of New Jersey with a principal place of business at Route 120 North,
Paramus, New Jersey 07652.

Rhone-Poulenc Rorer, Inc. ('ﬁ.hone-l_’aulenc') is a corporation organized
under the laws of Pennsylvania with & place of business at 500 Arcola Road,
Collegeville, Pemnsylvania 159426.

Profarmaco Nobal SRL ("Profarmaco") is an Italian corporation with a
principal place of business at vVia Cucchiari, 20155 Milan, Italy.

Mylan Pharmaceuticals, Inc. (-'Hylan Pharmaceuticals”) is a corporation
organized under the laws of West vlzrginin with a principal place of business
at 781 Chestnut Ridge Road, Morgantown, West Virginia.

Mylan Laboratories, Inc. (°mylan Labs®) is a corporation organized under
the laws of Pcmwylvm.n with a prancipal place of business at 1030 Century
Building, Pittsburgh Pennsylvanis 1%222.

Gyma Laboratories of Americsa, lnc. (*Gyma") is a corporation organized
under the laws of New York with a place of business at 65 Commercial Avenue,
Garden City, New York 1151)¢C |

II. INTERPRETATION OF CLAIN 1 OF THE ‘03S PATENT
A. General Law Applicable to Claim Interpretation

An analysis of validity and infringement allegations reguires a proper
constructicn of the patent claim at issue to q.:omine its scope. Palumbo v,
Don-Jov Co., 762 F.2d 969, 974 (Ped. Cir. 1985). Claims must be given the

same meaning for validity and infringement analyses. White v. Dunbar, 119



U.s8. 48, 51_ (1886) .

Purthermore, any determination of patent infringement must result from a
two-step process. Pirst, a claim must be interpreted to determine its proper
scope and meaning. Second, it must be determined whether an accused device or
process is within the scope of the properly interpreted claim. genetech. Inc,
v, Wellcome Pound, Ltd., 29 F.3d 1555, 1561 n.€ (Ped. Cir. 1994) (citing
lemelgon v. General Mills Inc., 968 F.2d 1202, 1206 (Ped. Cir. 1952), gert.

denied, 113 5.Ct. 976 (1993)).
Claim interpretation is accomplished through an examination of particular

claim language, the patent specification, the prosecution history, and other

claims. SRI Int‘l Matsushita Elec, Corp,, 775 F.2d 1107, 1118 (Ped. Cir.
1985). Claims are normally construed as they would be by cne of ordinary
skill in the art, Promson v, Advance Offset Plate. Inc,, 720 F.2d 1565, 1571

(Fed. Cir. 1983)‘. unless it is apparent that the patentee used claim language
differently. Envirotech Corp. v. Al George, Inc,, 730 F.2d 753, 759 (Fed.
Cir. 19684). Courts may rely on expert testimony to determine how one of
ordinary skill in the art would inte:pret claim language. Advanced
Sardiovascular Sve. v. Scimed Life Svs., 887 f.zd 1070, 1073 (Fed. Cir. 1989);
Medtronic, Inc. v. Intermedicg, Inc,. 799 F.2d 734, 742 (Ped. Cir. 1989).
Extrinsic evidence including testimony of witnesses concerning the meaning of
disputed terms in a claim is also relevant. Tanabe Corp. v. Int'l Trade
gomm‘n, 831 F.2d 1017, 1021 (Fed. Cir. 1987). |

It is not necessary that a claim be amended in order for the prosecution
history to limit the claim. As the Federal Circuit held in Hughes Aircraft

Co. v, United States, 717 F.2d 1351 (Ped. Cir. 1983):

The doctrine of prosecution history estoppel precludes a patent
owner from obtaining a claim construction that would resurrect



subject matter surrendered during prosecution of his patent
application. The estoppel applies to claim amendments to overcome

rejections based on prior art . . . and to arguments submitted to

cbtain the patent. :eh:q_w 573 F.2d4 1247.
1257, 197 U.5.P.Q. 472, 480 (Cust. & Pat. App. 1978).

717 P.2d at 1562 (emphasis added).®
With respect to an infringement analysis under the doet:ing of
equivalents, the Federal Circuit further stated 'in Hughes:

The doctrine of equivalents is subservient to file wrapper estoppel.
It may not include within its range anything that would vitiate
limitations expressed before the Patent Office. Thus a patent that
has been severely limited to avoid the prior art will only have a
small range between it and the point beyond which it vioclates file

wrapper estoppel.
717 F.2d at 1563 (quoting mmm_ez_mm_mm_mm 384 F.2d
391, 400-01 (C.C.P.A. 1967)).

Indeed, the Federal Circuit held more recently in North American Vaccine,

Inc. v, American Cvanamid Co., 7 F.3d 1571 (Fed. Cir. 1993), as follows:

A patent applicant cannot disclose and claim an invention narrowly
and then, in the course of an infringement suit, argue effectively
that the claims should be construed to cover that which is neither
described nor enabled in the patent.

7 F.3d at 1577.
Alsc in Gepetech the Federal Circuit said:

An applicant should not be able deliberately to narrow the scope of
examination to avoid during prosecution scrutiny by the PTO of
subject matter with the objectaive of more quickly obtaining a patent
{or avoiding the risk of an estoppel), and then obtain in court,

¢ in Coleco, the court held that:

We are in a position of enunciating a rule broader than the
traditional "file wrapper" estoppel doctrine. A patentee having
Argued a narrow construction for his claims before the United States
Patent and Trademark Office (PTO) should be precluded from arguing
a broader construction for the purposes of infringement.

573 F.2d at 1257 (emphasis in original).



whether literally or under the doctrine of equivalents, a scope of
protection which encompasses that subject matter.

29 F.3d at 1564 (citing North American Vaccine, 7 F.3d at 1577).
B. The Base/Solvent Combinations of Claim 1 of the '035 Patant

Claim 1 of the ‘035 patent is as follows:

A method of preparing a benzothiazepine derivative of the formula:

OCH,
S
o
N
0
CHoCH,NC CHy),

wherein R is hydrogen or acetyl, or a pharmaceutically acceptable acid

addition salt thereof, which comprises condensing a compound of the
formula:

OCH,

S
N
{ o
"

wherein R is the same as defined above, with 2- (dimethylamino)ethyl
halide either in the presence of potassium hydroxide in acetone or
in the presence of potassium carbonate in a solvent selected from
acetone, lower alkyl acetate, a mixture of acetone and water and a
mixture of lower alkyl acetate and water, and if reguired, further

converting the product into a pharmaceutically acceptable acid
addition said thereof.

10



FF B 1.

Complainants allege that.:npondcnu infringe claim 1 of the ‘035 patent
under the doctrine of gquivalcnu, rather than by literal infringement. See,
2.9., Complainants’ Post-Trial Brief at 2. Consequently, complainants take
the position that claim 1 of the ‘035 patent covers the base/solvent
combinations specified therein, as well as others under the doctrine of
equivalents. Complainants state the following:

One skilled in the art would understand from reading the ‘035 patent
that:

{1) hydroxide and carbonate bases, other than the specific bases
recited in the patent, can be interchanged for the bases set forth
in the ‘035 patent;

(2) solvents other than ones specifically mentioned in the ‘035
patent, which do not interfere with any of the reactions, are stable
in water, and can dissolve the substrate, can be interchanged for
the solvents set forth in the ‘035 patent; and

(3) therefore, the ‘035 patent is not limited to the specific
base/solvent combinations recited therein.

Complainants’ Post-Trial Brief at 6-7. Complainants further contend jnter
4lia that from reading the ‘035 patent, one of ordinary skill in the art would
understand that there are no restrictions either on yield of the N-alkylated
product, or on the rate or speed of the N-alkylation reaction. See ld. at
7-8.

Complainants propose an interpretation of the ‘035 patent which on its
face would cover an indeterminate number of bases and solvents. . This
interpretation is divorced from the prior art, from any connection to the
objectives stated in the patent and from other statements made by Tanabe to
the PTO, the Eurcpean Patent Office and other foreign patent offices. These
sources all tend to show that Tanabe believed it had discovered certain
specific base/solvent combination which would permit diltiazem or diltiazem
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precursor to be made in high yield and in a safe and economical manner. The
evidence in this :anutigntieﬁ demonstrates that in the case of :he ' 035
patent, the applicant submitted narrow claims, and arguments designed to limit
the scope of the claims, theraby attempting to avoid the prior art. The law,
as discussed above, in light of the undisputed facts will not allow the claim
to be interpreted in the way proposed by complainants.

On January 17, 1983, the PTO received a Statement of Art from Tanabe's
counsel, dated Jmm 6, 1963. FFP B 3. The statement called the examiner’s
attention to U.S. Patent No. 3,562,257 and Chem. Eng. News, 44 (15), 48
(1966). FF B 4. In order to differentiate the claimed invention of the ‘035
patent from the ‘257 patent (in which the N-alkylation of diltiazem was
disclosed), Tanabe made a clear and succinct statement of what the claimed
invention is, as follows:

In contrast, Applicants’ invention is the cendma:i;en of the
acylated form of reference compound II (our II) without prior
conversion to the alkali wetal salt thereof but rather in the
presence of potassium hydroxide in acetone or potassium carbonate
in acetone, lower alkyl acetate. water-acetone, Or water-lower alkyl
acetate.
FF B S. As seen in claim 1 and in the above statement, the inventors’ chose
to state their claim in the form of exact base/solvent combinations rather
t;ha.n in :eﬁu of categories ©f bases and solvents, which they had done in the
*257 patent and other patents secured dy Tanabe. See FF B 33-34, 40-42.
Tanabe distinguished the alleged invention of the °'035 patent over the

prior art ‘257 patent on the grounds that the precise base/solvent

combinations claimed by Tanabe provide high yields under safe and economical

12



conditions.” In order to contrast the claimed inventiocn of the ‘035 patent

with the ‘257 patent, Tanabe represented to the PTO, as follows:

In view of the fact that the instant invention eliminates entirely
the dangerous prior art step of conversion into the alkali metal
salt and reduces the two step process to a single step, Applicants’
invention is not anticipated by the prior art. PFurthermore, it is

clesr that the reference process vields are in the range of 65 to

FF B 6 (emphasis added).

The yields reported in the examples in the ‘035 patent specification
range from 87.3% to 92.7%. FF B 14-20. Indeed, in the experimentation
conducted by Tanabe scientists in advance of the filing of the ‘035 patent,
N-alkylations were considered failures if they did not result in high yields
of diltiazem. Other base/sclvent combinations which did not result in high
yields in.ranahe'l prior testing were not recited in the claim language, or
mentioned to the PTO in connection with the claimed invention. FF B 88.
Thus, the yield resulting from the N-alkylation is an integral part of the
claimed inventien.

One must view Tanabe's representations to the PTO as statements of one
skilled in the art. In fact, the Federal Circuit has stated that one may go
further and look at the patent as one skilled in ihe art who is also a

prospective competitor seeking te re.y on the patent and its prosecution

hastory to avoid infringement. Havep Jnt-l,  Inc. v, Jessop Steel Co., 6 F.3d
1573, 1578 (Ped. Cir. 199)); Hoganas AB v, Dresser Indus.. Inc., 9 F.3d s4s,

954 (Fed. Cir. 1993). .

7 In the ‘257 patent prosecution applicants sought proceas as well as
product claims. The process claims were rejected by the examiner and
abandoned by the applicant. RX 1130.
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Tanabe limited the scope of its ‘035 patent application f£rom the outset,
rather than in response to a rejection from the patent examiner.
Consequently, the claimed invention of the ‘035 patent cannot be construed to
cover any method of producing diltiazem in any yield whatsoever. Rather, the
035 patent teaches cnl; an improved method of N-alkylation that results in
high yields. Furthermore, the ‘035 patlcntl teaches only a specific set of |
base/sclvent combinations in order to achieve those yields.

Claim 1 of the '055 patent identifies oﬁly two specific bases for use in
the claimed N-alkylation reaction: potassium hydroxide and potassium
carbonate. FF B 21. Every example of the ‘035 patent refers only to
potassium bases. FF B 25.

The use of sodium bases is at issue in this investigation because of the
processes used by some of the respondents. Yet, neither sodium hydroxide nor
sodium carbonate is mentioned or referred to anywhere in the '.035 patent for
use as a base in the claimed N-alkylatien reaction.’

The exclusive use of potassium bases is significant to one of skill in
the art because sodium hydroxide and sodium carbonate are well-known bases.
They are readily available and widely used in the chemical processing
industry. Normally one might think of sodium bases in conjunction with
potassium bases. FF B 25. Inasmuch as the cost of producing potassium
carbonate is four to five times greater than the cost of produciné sodium
carbonate, sodium carbonate is almost always used for applicatio:;l in which
the two carbonates are equivalent chemically. FF B 30. Nonetheless, Tanabe

restricted the ‘035 claim language to two potassium bases-- potassium

' The only place in the '035 patent where sodium bases are discussed at all

is in connection with the prior art ‘257 process. FF B 26.
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hydroxide and potassium carbcnate -- and excluded the sodium bases. FF B 31.

The terms "alkali metal hydroxides® and *alkali metal carbonates® are,
and were, well-known terms which would have included potassium bases, sodium
bases, and certain other bases. One of ordinary skill in the art would find
it unlikely that the Tanabe scientists had inadvertently forgotten to mention
sodium hydroxide or sodium carbonate when describing their invention in the
‘035 patent. FF B 32. Yet, nowhere in the specification of the ‘035 patent
is there any mention of, or refcrcnce‘to, any specific alkali metal salts
other than potassium salts in connection with the claimed N-alkylatien.. FF B
24. Nowhere in the specification of the ‘035 patent is thare any mention of
or reference to “alkali metal hydroxides®" or "alkali metal carbonates." FFr B
23. Other chemical process patents cbtained by Tanabe during the relevant
time frame used the phrase "alkali metal®” and "alkali metal hydroxide."® 1In
the case of the ‘035 patent, it is not surprising that Tanabe chose language
that excluded sodium bases inasmuch as it had experienced failure in
-attempting to use sodium carbonate as a base, even in combination with
acetone, which is one of the solvents of the ‘035 patent. FF B 86.

The evidence shows that a chemist of ordinary skill in.the art would read
claim 1 of the '035 patent to cover only potassium bases, and not sodium
bases. FF B 22.

The ‘035 patent does not mention the use of any organic solvent other

than acetone and lower alkyl acetates for use in the N-alkyla:ion.procc-s. FF

’ E.g. U.S. Patent No. 4,41€,819; U.S. Patent No. 4,443,615; U.S. Patent
No. 4,438,044 and U.S. Patent No. 5,260,438. FF B 33. Additiomally, in
defining bases for use in the N-alkylation of TZP with DMC, the ‘257 patent
includes the phrase "alkali metal® which it defines as: “"alkali metal (e.g.,
sodium, potassium, etc.)." FF B 43.
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B 35. It is particularly noteworthy that although the ‘035 patent disclosed a
subclass of "lower alkyl acetates," it did not disclose e class or subclass of
lower alkyl ketones. FF B 36, Rather, the disclosure of ketones was limited
to a single ketone, i.e., acetone. FF B 37, The ‘035 patent disclosed in its
examples the use of such solvents as ethanol, toluene, methanol, and
chloroform in the work-up of the product of the alkylation, but does not teach
that those sclvents are useful as solvents for the N-alkylation reaction. FF
B 39.

Tanabe knew how to disclose solvents generally when it wished to do so,
and in a manner that is meaningful to one of ordimary skill in the art. In
the ‘257 patent, Tanabe disclosed that the N-alkylation of that patent is
carried out in “a sclvent (e.g. dioxane, toluene, xylene, dimethylsulfoxide)."
FF B 40. Thus, the disclosure of the ‘257 embraces a range of solvents from
toluene to DMSO. FF B 41. Tanabe also disclosed broad :nngu- of solvents in
its other patents. FF B 42.%°

Therefore, one of ordinary skill in the art reading the ’'035 patent,
especially in conjunction with the Statement of Art in which the specificity
of the base/sclvent combinations was emphasized, would conclude that the only
soclvents taught by the '535 patent in suitable for the claimed N-alkylation
reaction were acetcne and lower alkyl acetates, which in some cases may be
mixed with water.

The limited nature of the base/sclvent combinations that were known to

1 Tanabe’'s decision not to disclose the use of other ketcnes might have
been based on experimental failures, such as Tanabe's failed TZP N-alkylation
experiment with potassium hydroxide as the base and toluene as the solvent.
FF 83-85. Testimony at the hearing by the inventors might have elucidated
this subject further.
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have worked to meet the objeci:iven of the ‘035 patent, and its foreign
counterparts, is further reflected in admissions made by Tanabe overseas. 1In
that regard it is important to note that instructions given to foreign counsel

and representations to foreign patent offices must be considered when they

comprise relevant evidence. Caterpillar Iractor Co, v, Berco. S.P.A., 714

F.2d 1110, 1116 (Ped. Cir. 1983).

With respect to the ‘035 counterpart applications in Pinland, Israel and
the Eurcpean Patent Office ("EPO"), Tanabe did not take the preventive
measures that it did at the PTO, i.e., to prevent a rejection of the
application over the prior art by limiting the claims from the cutset. The
'035 counterpart applicaticns were initially rejected by all three of those
patent offices (all citing U.S. Patent No. 3,075,967 to Krapcho).

The Eurcpsan examiner rsascned as follows:

The preblem is solved by replacing the bases of the prior art (A)
[the ‘257 patent) (alkali metal, alkali metal hydride or an alkali
metal amide) by potassium hydroxide or potassium carbonate and the
solvents of the prior art (A) (dioxane, toluene, xylene and
dimethylsulfoxide) by acetone, alkyl acetate, a mixture of acetone
and water and a mixture [of] alkyl acetate and water. PFirstly, it
cannot be seen, at present, what kind of improvement is obtained by
such a modification. Secondly, the solution to the problem which
avoids the use of sodium hydride and dimethylsulfoxide is obvious
to the man skilled in the art, since the replacement of certain
unsatisfactory bases and solvents by very common bases (for instance
the base alkali metal hydroxide is used in document (B) [the Krapcho
*967 patent] for a similar reaction) belongs to the routine work of
a man skilled in the art. Thus in the absence of any evidence of
a surprising effect, the process lacks an inventive step (Articles
52(1) and 56). Therefore, at present, the Claims 1 to 7.are not
considered to be patentable. )

FF B 89.
In response to these rejections by the three foreig_n patent offices,
Tanabe argued that the invention was patentable over the alkali metal

hydroxide base of the ‘967 patent because Tanabe’'s five specific base/solvent
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combinations gave unexpectedly better results than other combinations of bases
and solvents, including combinations which contained either the base, or the
solvent, of ‘the ‘035 combinations, but not both. FF B 91. In support of that
argument, Tanabe lﬁhni:tcd a Comparative Test Report to show the Burocpean and
other examiners that the five specific base/solvent combinations were better
than other base/solvent combinations, even combinations which included one of
the *035 bases or cne of the ‘035 solvents. FF B S2. Tanabe presented data
in the Comparative Test Report showing that the potassium hydroxide-acetone
combination was superior to combinations of potassium hydroxide with other
solvents such as dioxane or toluene. FF B 93. Tanabe alsoc presented data
showing that the potassium hydroxide/acetone combination was superior to
combinations of acetone with another alkali metal base, sodium hydroxide. FF
B 95.

Based on the experimental data reflected in the Comparative Test Report,
Tanabe argued that its invention, as limited to the five specific base/solvent
combinations, was not obvious:

Judging from the facts (i) that [Krapcho] teaches neither the use
of potassium carbonate as the base nor the use of specific base-
solvent combinations to be employed in the method of the present
invention; (ii) that. when the condensation reaction was carried out
by the use of sodiur hydroxide or aodium carbonate as the base, the
yield of the produc: was less thar 10%; and (iii) that, even if
potassium hydroxide or potassiur carbonate was used as the base, the
yield of the produc: was less than 3OV in the case where dioxane,
toluene Or methano. was used. 1t 1s believed that the above
mentioned advantages of the present invention have never been taught
or suggested Dy I[KRrapcho]. Thus the specific base-soclvent
combinations of the present invention is not obvious.
FF B 96.

Tanabe made the identical arguments and submitted the same Comparative
Test Report in response to rejections by the Israeli and the Pinnish patent
offices. FF B 57. Patents were granted to Tanabe from the EPO, lsraeli
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Patent Office and the Pinnish Patent Office only after Tanabe provided
experimental evidence showing the surprising results obtained from the five
specific base/solvent combinations actually disclosed and claimed. FF B 98.
in addition to complainants’ contentions concerning bases and solvents,
conmplainants take the position that:
One skilled in the art would readily know that the ‘035 patent
teaches the use of water through a reading of claim 1 which mentions
water; through the disclosure of wet solvents in the patent; and
through a chemical understanding that water is generated when
hydroxide ions react with the DMC-HCl and the TZP substrate.
Complainants’ Post-Trial Brief at 7.

As stated above, the plain language of the claims shows that when
potassium carbonate is used as the base, claim 1 of the ‘035 patent covers an
N-alkylation reaction "in a solvent selected from acetone, lower alkyl
acetate, a mixture of acetone and water anéd a mixture of lower alkyl acetate
and water." FF B 1. Thus, the claim permits the choice of water with acetone
or lower alkyl acetate, when potassium carbcnate is the base. The claim does
not require the use of water.

The optional nature of the use of water is lmorted by the patent
specification. The only specific mention of the use of water in the ‘035
patent relates to added water, i1.e.., water that is physically added by the
operator of the process. PF B 72 The reference in claim 1 of the ‘035
patent to a "mixture of acetone and -a:ci' and a mixture of lower alkyl acetate
in water," relates solely tc physically added water, as taught for example in
the specification as follows:

Concomitantly, when the mixed solvent (i.e., a mixture of acetone
and wvater or a mixture of lower alkyl acetate in water) is used as
the solvent, it is preferred to carry out the reaction by refluxing
® mixture of the compound (II), the compound (III), potassium
carbonate and acetone or lower alkyl acetate, adding water to the

mixture and then further refluxing the agueous mixture. 1In this
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case, a suitable amount of w is 0.01 to 0.1 ml per
‘ml of acetone or lower alkyl acetate.

FF B 73.

The relative unimportance given to the use of water in the ‘035 patent is
underscored by Examples 4 and 5, which use potassium carbonate, and do not
menticn any added water.!

The combinations of potassium carbonate and acetone (without added water)
or potassium carbonate and lower alkyl acetate (without added water) will not
generate water during the claimed N-alkylation process because the reaction
temperatures at which the claimed process il.ea:ricd out in the preferred
embodiments are too 1oy to cause the decomposition of potassium bicarbonate to
form water, which would be evidenced by the evolution of carbon dioxide. FF B
7s.

An October 1991, "Process Development Study for the Manufacture of

Diltiazem Hydrochloride" by the Chemistry Technology Division of Tanabe

reported that when the N-alkylation of TZP was carried out using c
c -as the base and Cc as the solvent:
(o
o
c
c.
C
o
c

FF B 80 (emphagsis.added). The reaction did not proceed at C mlL with c

c because the o was too low. The reaction also did not

u Contrary to the ‘035 specification, experiments performed by Tanabe

scientists in 1981 demonstrated that using 1~ as the base in
the ‘035 process without c . FF B 76. WVWhen Examples 4
and 5 of the 035 patent, which specify no added water, were run with powdered
potassium carbonate and no added water, the N-alkylation reaction did not
proceed. FF B 77.
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proceed at C with C water because the amount of water was more than
would dissclve in the ethyl acetate. At € with €  water, enough water
was in solution so that the reaction proceeded. FF B 81.

It has not been explained why Tanabe reported yields in Examples 4 and 5
of the ‘035 patent when their experimentation showed the reaction did not
proceed under these condition. The possible explanation offered by Tanabe is
that the acetone and ethyl acetate éontained water. However, nowhere is the
purity (e.g., water content) of either the acetone or ethyl acetate used in
Examples 4 and 5 in the ‘035 patent menticned. FF B 78. Another explanation
is that Examples 4 and 5 are incorrect, since thay are not repeatable using
the directions of the ‘035 patent. FF B 78. They do not teach the use of
water in the reaction and could not be duplicated in the testing done for this
investigation.

Further, according to the claim language, when potalaiuﬁ hydroxide is
used as the base in the N-alkylation process of claim 1 of the ‘035 patent, it
is only used in combination with acetone. 1In contrast to the t;;chingl about
potassium carbonate, the ‘035 patent teaches that potassium hydroxide can be
used only with acetone, and that it cannot be used with mixtures of acetone
and added water. FF B 495. 1Ilndeed, in Example 1, the only example in the
patent using potassium hydroxide, sodium sulfate, a well-known drying agent,
is used in large amounts by stirring it with the potassium hydroxide/acetone
combination. FF B 50. Thus, the ‘035 patent teaches that when fotallium
hydroxide is the base, if any water is initially present in the acetone

solvent or is formed in the reaction, it should be removed. FF B 51.3°

32 Instead of calling the inventors to testify about why the drying agent is
added - whether to remove water f£rom the process as respondents’ claim or for
(continued...)
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Therefore, water is disclosed to be an optional component in the

potassium carbonate embodimeants of the claimed invention. The ‘035 patent

12(...continued)
another reasocn, the complainants attempted to put their own gloss on the
patent specification through the testimony of an expert witness:

BY MR. COGGIO:
Q@ Do you reacall some testimony about the sodium sulfate being
added to Example 1 in the patent?

A Yes!’

Q Doess that to you indicate water is not present in Example
1?

A Ne.
Q 1Is wvater present before the reaction begins?

A Vater is probably present in the solvent because there’s no
statement saying they’re using dry acetone, nor is there any
attempt to specifically carry out the reaction in protected
conditions. 1n many cases, if a chemist wants to do an
anhydrous system, carry out a reaction under anhydrous
conditions the experiment will specify this is done under
an inert atmosphere such as dry nitrogen or a closed system
so atmospheric water will not get in. We all know and we
take a lot of efforts to avoid this, we all know solvents
which are exposed to the air contain water.

JUDGE HARRIS: But in Example 1, Dr. Kende, don‘t you think it was
the intent of the inventors to have -- to remove water from the
system. .

THE WITNESS: Yes, that‘'s what they say. They say they added sodium
sulfate and they indicate they act -- it acts as a dehydrating
agents. But, Your Honor, if you take no extraordinary steps to dry
acetone my experience is acetone is sopping wet. It is very
difficult to tell, but my guess is they are trying to minimize the
huge amount of water that is normally present in lab acetone. Water
is generated during the reaction both from KOH and DMC hydrochloride
and as the reaction proceeds.

Kende Tr. 3396-3397.

Dr. Kende’'s “guess" is not informed by consultation with the inventors or
- confirmed by any other statement in the patent or prosecution history.
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also teaches the removal of water from the embodiment using potassium
hydroxide. Water is not therefore taught as an essential component of either
embodiment. PP B 48. PFurthermore, nothing in the ‘035 patent explicitly
teaches that water is involved in the way in which the claimed N-alkylation
process works. FF B G;. Nowhere in the ‘035 patent is there any explicit
teaching that wgtc: is ecritical to the success of the claimed N-alkylatien
reaction.?® FF B 70. Therefore, a chemist of ordinary skill in the art
reading the claims and examples of the ‘035 patent would not conclude that
water is necessary for the claimed N-alkylation process. FF B 70.

In this case the usual circumstance that an inventor need not put every
equivalent in the patent claim in order to receive the benefits of the
doctrine of equivalents is reversed. Chemists of ordinary skill in the art
would know that there were many potential eguivalents to the bases and
iolven:- stated in the claim if the object was merely to yield some percentage
of diltiazem. FF B 102. The inventors of the ‘035 patent through their
choice of claim language, their Statement of Art submitted to the PTO, the
examples in the patent specification, and the admissions made to the EPO, and
other foreign patent offices, show they intended to exclude all bases and
solvents other than as particularly claimed, including ﬁho-e that might
generally be thought of as equivalent, because the inventors believed that
only through the unigque base/solvent combinations stated could their
requirements to produce diltiazem in high yield be realized. ﬁu. the ‘035
patent is an improvement patent based on precisely defined base/soclvent

combinations.

1 As shown above, Tanabe came to their conclusion concernming the
criticality of water in 1991 in refining its commercial process.
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As the Supreme Court held in White v. Dunbar:

The claim is a statutory requirement, prescribed for the

very purpose of making the patentee define precisely what

his invention is; and it is unjust to the public, as well

as an evasion of law, to construe it in a manner different

from the plain import of its tezrms.
119 U.5. at 52. Thus, the ‘035 patent must not be construed to include
subject matter that Tanabe did not place before the examiner during
prosecution, and which the examiner therefore did not have the opportunity to
approve or reject.*

Further, the art surrounding the claimed invention of the ‘035 patent is
crowded with references that N-alkylate TZP, the substrate of the ’'035 patent,
and similar chemical compounds, and solve many of the stated problems with the
N-alkylation disclosed in the ‘257 patent.!}

Therefore, claim 1 of the 035 patent is entitled for the purpose of
pi:oving infringement to a very narrow range of egquivalents.

C. Acetylation Is Mot Included in Claim 1 of the ‘035 Patent

It is undisputed that Tanabe sends bulk diltiazem to MMD for formulation

' In pnigue Concepts. Inc. v Brown. 939 F.2d 1558, 1562, 19 U.5.P.Q.2d
1500, 1504 (Fed. Cir. 1991), the Pederal Carcuit held as follows:

The statute requires tha: ar inventor particularly point out and
distinctly claim the subject matter of has invention. 35 U.S.C. § 112
(1988). It would run counter to this statutory provision for an
applicant for patent to expressly state throughout his specification
and in his claims that his iavention includes (a limitation] and then
be allowed to avoid that claair limitation in a later infringement suit
by pointing to one paragraph i1n his specification stating an
alternative that lacks that limitation, and thus interpret the claim
contrary to its plain meaning. Such a result would encourage an
applicant to escape examination of a more broadly-claimed invention
by filing narrow clasims and then, after grant, asserting a broader
scope of the claims based on a statement in the specification of an
alternative never presented in the claims for examinatiom.

15 see. infra, section on validity.
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into dosage form, and further that diltiazem is not merely N-alkylated TZP,
but rather the acetylatedbfozn of N-alkylated TZP. See Complainants’ Proposed
Pindings of Fact at 30; Complainants’ Post-Trial Brief at Brief at 4.
Acetylation occurs in the Tanabe manufacturing process after the N-alkylation
step.

Consequently, in opposition to complainants’ co?tention that a domeltic‘
industry exists, respondents have made a series of arguments in this
investigation pertaining to the issue of whether claim 1 of the ‘035 patent
covers the Tanabe process through acetylation, or whether the product
transferred from Tanabe to MMD is at least cne step removed from the process
of the ‘035 patent because of the acetylation that occurs after
N-alkylation.® |

Therefore, it is necessary to determine whether claim 1 of the ‘03§
patent covers an acetylation step that is performed after N-alkylation.

The plain language of the claim defines formula II (as shown below) as a
starting material in which R (found after the oxygen on the thiazepine ring)
may be hydrogen or acetyl:

A method of preparing a benzothiazepine derivative of the formula:

wherein R is hvdrogen of acety.. or a pharmaceutically acceptable acid
addition salt thereo!, whach comprises condensing a compound of the
formula:

1 The pharmaceutical compound i1s in fact diltiazem hydrochloride. However,
there is no dispute that claiw 1 covers hydrochlorination. Indeed, the plain
language covers conversion of the N-alkylation product into ®a
pharmaceutically acceptable acid addition salt,"” and hydrochlorination is
performed in one of the Examples in the specification. §See Kende Tr. 560-564.
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OCH,

S
N
| o

H

FF B 1 (emphasis added).

¥When R in the starting material is acetyl (i.e., when the substrate is
TZP-OAc), then R in the product of the N-alkylation (formula I) is acetyl.
This f:oduct would not therefore have to undergo an additional acetylation
step. However, when R in the starting material is hydrogen (i.e., when the
substrate is plain TZP), then R in the product is hydrogen. This product
would have to be acetylated to obtain diltiazem. FF B 103.

in the c | process, R is H (hydrogen) in both the atarting
material and the product ©f the N-alkylation. FF-B 104. Consequently, the
product of the N-alkylation in o process must undergo an
additional acetylation step.

Complainants contend that to one skilled in‘the art, the ‘035 patent
teaches the conversion of the diltiazem intermediate (compound I.Qhere R is
hydrogen) to diltiazem where R is acetyl, especially since acetylation is a
standard reaction in organic chemistry. Complainants take the position that
the specification clearly indicates that the invention of the ’'035 patent
covers processes for the manufacture of diltiazem. Complainants’ Post-

Hearing Brief at 3-5,



However, the portion of the specification relied on by complainants
teaches two compounds: (1) diltiazem which is the result of N-alkylating
acetylated TZP and (2) diltiazem intermediate which is the result of N-
alkylating plain TZP. The specification provides in pertinent part as
follows:
The benzothiazepine derivative (I) in which R is aetyl ([sic],
especially cis- (+)-2- (4¢-methoxyphenyl) -3-acetoxy-5-[2-
(dimethylamino) ethyl) -2,3-dihydro-1,5-benzothiazepine-4 (5H) -one,
is useful as & coronary vasodilator. Qp_the other hand, the
benzothazepine derivative (I) in which R _is hvdrogen, especially
cis- (+) -2- (4-methoxyphenyl) -3-hydroxy-5- [2- (dimethylamino) ethyl] -
2,3-dihydro-1,S-banzothiazepine-4 (5H) -one, is useful as an
intermediate of the above-mentioned coronary vasodilator.

FF B 103 (emphasis added).

The fact that the ‘035 patent teaches how to obtain either of two
distinct products is of course reflected in claim 1, as follows:

A method of preparing a benzothiazepine derivative of the formula:

OCH,

@Qg

CraIngN(CHy),

wherein R is Qydrogen or acetyl. or a pharmaceutically acceptable acid
addition salt thereof, which comprises condensing a compound of the
formula .
FF B 1 (empha;il added) .
There is no explicit language anywhere in the ‘035 patent disclosing

acetylation of the N-alkylated product when R in the starting material is

27



hydrogen. FF B 108.

No acetylation step is referred to or discussed in any of the seven
examples of the ‘035 patent. PFF B 109. 1n contrast, the only explicit
reference to acetylation in the ‘035 patent is a preparation example to
convert the starting u;e:ial where R is hydrogen (TZP) to the starting
material where R is acetyl (TZP-OAc). FF B 110.

One of ordinary skill in the art would know that where R is hydrogen,
acetylation must occur in order to obtain diltiazem. However, the fact is
that the ‘035 patent does not proceed to claim the acetylation step, and
claims only the means by which the extra acetylatiocn step may be avoided
through the use of N-alkylated TZP (TZP-AOc) as the starting material.

c-cuplaiunt- have stressed that the acetylation step one would carry out
on the N-alkylated TZP is common knowledge to those skilled in the art. That
assertion raises the question whether Tanabe failed to claim the acetylation
step because such a step would not be patentable due to lack of novelty,
-whereas the use of acetylated TZP in the N-alkylation reaction was something
that was believed to be innovative. 1I1n any event, the ‘035 patent clearly
disclosed two products, and left it to one of skill in the art to acetylate
the diltiazem intemedial:e in the manner that is deemed appropriate.

While taking the position that the ‘035 patent must claim the acetylation
step, complainants, relying on the Hybritech case’’ take the ponition that
Tanabe need not have included acetylation of the diltiazem int:ezﬁediate in
claim 1 because a patent need not teach and preferably omits what is already

well known in the art. Complainants’ Post-Trial Brief at 4 (citing

3 Hybritech Inc. v, Monoclonal Antibodies, Inc,, 802 F.2d 1367, 1384 (Ped.
Cir. 1986), gext. denied, 480 U.S. 947 (1987).



Complainants’ Proposed Conclusion of Law 16). However, in the portien of
Hybritech relied on by couplainancl, the Pederal Circuit held that a patent
need not teach, and preferably omits, that which what is well known in the art
in comnection with the enablemant requirement of 35 U.S§.C. § 112. There is no
indication in the rede£;1 Circuit’'s opinion that a patent applicant is
relieved of the requirement of 35 U.S.C. § 112 (second paragraph) that the
subject matter which the applicant regards as his invention be distinctly
claimed.

Complainants also take the position that the ‘257 patent adds
significantly to the interpretation of claim 1 of the ‘035 patent because the
‘257 patent is fully incorporated by reference in the '035 patent, and further
that iha '257 patent describes an acetylation step that can be readily used to
produce diltiazem as claimed in the ‘035 patent. Complainants’ Post-Trial
Bfief at 4 (ci:ing Complainants’ Proposed Conclusion of Law 17).

However, complainants have not presented legal authority for the
proposition that incorporation of another patent in a specification may be
used to expand the coverage of a claim. 1lndeed, a process claim “cannot be
expanded to include additional process steps found in the specification but
not expressly claimed.* mwwm, 604 F.
Supp. 555, 565 (D. Del. 1985). See also In re Severskv., 474 F.2d 671, 674

(C.C.P.A. 1973) (*[A] mere ‘reference’ to another application, or pitent, or
publication is nét an ’‘incorporation’ of anything therein into the application
containing such reference for the purposes of the disclosure required by 3§
U.S.C. § 112."). Purthermore, in order to gain any benefit through
incorporation, one must "clearly identify the subject hattcr which is

incorporated and where it is to be found.” Jd. 1In this instance, the
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references to the_'257 patent are by way of background and do not specifically
refer to a;;tyiution. FF B l14.

Tanabe knew how to specify steps in addition to the alkylation step when
it wanted them to be covered in a claim. FF B 112. For example, Tanabe
expressly included formation of an acid addition salt as an optional step in
claim 1 of the ‘035 patent. FF B 113. Furthermore, Tanabe’s application for
the ’257 patent contained a claim 89 for the N-alkylatiom of TZP. FF B 115.
The ‘257 application also had claim 90 which expressly recited an acetylation
step to follow the alkylation step of claim 89. PFF B 116.}' In additionm,
Tanabe’s British patent that correspends to the ‘257 patent contains process
claims, including one that expressly covers acetylation of N-alkylated TZP.

FF B 118.

Complainants have not demonstrated that one of ordinary skill in the art
would read the ‘035 patent to cover acetylation after N-alkylation in order to
obtain diltiazem. Indeed. the evidence shows that the ‘035 patent discloses

two distinct N-alkylation products. one of which is explicitly not-actylated.

IZI. CLAIM 1 OF THR ‘0}S PATENT IS8 NOT INPRINGED

A. General Law Applicable to the Doctrine of Infringement

A party alleging iniringemen: nas the burden ot‘proving infringement by a
preponderance of the evidence Assuming properly construed claims,
infringement is a factual determination. lpn re Certain Doxorubicin, 20
U.S.P.Q.24 1602, 1608 (1991) (citang Envirotech Corp, v, Al George, Inc., 730

F.2d 753 (Fed. Cir. 1984)).

u AB it was issued, the ‘257 patent contains a detailed explanation of
acetylation in the specification. FF 117.
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None of the manufacturing respondents uses the combinations of bases and
solvents expressly claimed by claim 1 of the ‘035 patent. Therefore,
complainants do not contend that respondents literally infringe. Complainants
take the position that respondents should be found to infringe claim 1 of the
‘035 patent under the doctrine of equivalents. Complainants’ Post-Trial Brief
at 2.

The doctrine of equivalents "permits infringement to be found if the
accusaed device or process performs substantially the same function in
substantially the same manner to achieve substantially the same result."
Doxorubicin, 20 at 1608 (citing Graver Tank & Mfg, Co. v, lLinde ALX Prods,
Co,, 339 U.S. 605 (1950)). A finding of equivalency is e factual
determination. Doxorubicip. 20 U.5.P.0.2d at 608 (citing Graver Tank at €09).

Complainants contend that *{a)ccording to Graver Tapk, 339 U.S. at 609,
the test of equivalency is determined by interchangeabilitvy." Complainants’
Post-Trial Brief at 8 (emphasis in original). CGmplainantp' statement,
however, does not accurately reflect the law of equivalents as stated by the
Supreme Court in Graver Tank. Complainants’ citation to “"interchangeability"
is contained in the following paragraph of the Graver Tank opinion:

What constitutes equivalency must be determined against the context
of the patent, the prior ar: and the particular circumstances of
the case. Eguivalence, in the patent law, is not the prisoner of
a formula and is not an abso.ute to be considered in a vacuum., It
does not reguire complete identity for every purpose and in every
respect. In determining equivalents, things equal to the same thing
may not be equal te each other and, by the same token, things for
most purposes different may sometimes be egquivalents. Consideration
must be given to the purpose for which an ingredient is used in a
patent, the gqualities i1t has when combined with other ingredients,
and the function which it as intended to perform. An important
factor is whether persons reasonably skilled in the art would have
known of the interchangeability of an ingredient not contained in
the patent with one that was.

339 U.S. at 6095 (emphasis added).
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Interc{nngn.bj.lity if known by perscns :qalmhly skilled in the art is
as the Supreme Court called it a "factor" that must be considsred along with
the *particular circumstances of the case." "REquivalence is not the prisoner
of a formula." The purpose for which an ingredient is used in a patent must
be considered.
| A fraud on a patent occurs only when a perscn appropriates an invention,
while making insubstantial changes to gvoid the literal language of the
claims. Graver Tapk, 339 U.S. at 607-08. 1Indeed, the Pederal Circuit
emphasized the Graver Tapk rationale that it is only to "insubstantial*
changes that the doctrine of equivalents may be applied:

{(Wlhere an infringer, instead of inventing around a patent
by making a substantial change, merely makes an
insubstantial change, essentially misappropriating or even

*“stealing® the patented invention, infringement may lie
under the doctrine of sguivalents.

London v. Carmon. Pirie. Scott & Co.. 946 F.2d 1534, 1538 (Ped. Cir. 1991).
The use of the doctrine of equivalents is limited by prosecution history
-estoppel. But, it is not necessary that » claim be amended in order for the
prosecution history to limit the claim. As the Pederal Circuit held in Hughes
Aircraft Co. v. United States, 717 F.2d 1351 (Fed. Cir. 1983):
The doctrine of prosecution history estoppel precludes a patent
owner from obtaining a claim construction that would resurrect

subject matter surrendered during prosecution of his patent
application. The estoppel applies to claim amendments to overcome

rejections based on prior art . . . and Lo arguments submitted to

gbtain the patent. Soleco Industries, Inc, v, ITC, 573 F.2d 1247,
1257,'197 U.S§.P.0Q. 472, 480 (Cust. & Pat.App. 1978).

717 F.2d at 1362 (emphasis added).
The test for egquivalence is an element by element comparison. Pennwalt

Corp, v Durand-Waviand, Inc.. 833 F.2d 931, 4 U.S.P.Q.2d 1737 (Ped. Cir.

19687), gert. denied, 485 U.S. 961, 485 U.S. 1009 (1988). The Pederal Circuit
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has held that the "doctrine of egquivalents cannot be used to erase meaningful
structural .and functional limitations of the claim on which the public is
entitled to rely in avoid.ing infringement.®* Conopco, Inc. v May Dep’t Stores
Co., 32 U.5.P.0Q.2d 1225, 1226 (Ped. Cir. 1994) (citing Pepnwalt, 833 F.2d at
935, 4 U.5.P.Q0.2d at 1739). Similarly, the doctrine of equivalents cannot be
used to create new limitations where none exist in the patent. §See, ¢.g9.,
Talk To Me Prods. Inc. v Lanard Tove Ing.. 31 U.6.P.Q.2d 1062, 1063 (Fed. Cir.
1994).

| B. The Profarmaco Process Does Not Iafringe Claim 1 of the '035 Patent

The evolution of the Profarmaco process evidences an intent to design
around the ‘035 patent, and an intent not to copy the ‘035 pa:en; process.

In approximately late 1982, Profarmaco began work to synthesize
diltiazem. FF CP 1. Using the German counterpart to the ‘257 patent, one of
the Profarmaco scientists, Dr. Piselli, ran several experiments involving the
N-alkylation step. FF CP 2. In these experiments, he used sodium hydride
-and anhydrous dimethylformamide {("DMF®") to become more familiar with the N-
alkylation of TZP. PF CP 3. .

Knowing that sodium hydride is unacceptable for commercial scale
synthesis, Dr. Piselli almost immediately ::icd‘ potassium carbonate and DMF.
FF CP 4. The pe:un:.um carbonate/DMF combination was selected because of a
1978 article by Professor Makosza (an organic chemist known as the "inventor
of phase transfer”) which specifically disclosed the use of pouinim
carbonate and DMF in similar reactions. FF CP S.

The Makosza article described the possibility of replacing the reagents
described in the ’'257 patent with potassium carbonate and DMF. FF CP 6. The

article specifically described the advantages of potassium carbonate/DMF over
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sodium hydride, including the elimination of potentially dangerous reactions
caused by anhydrous organic solvents. FF CP 7. Dr. Piselli had previously
used such a system at Profarmaco, and he therefore followed Makosza's
suggestions and ui..d potassium eﬁrbmtolm in his first experiments. FF CP
8.

The potassium carbonate/DMF proccu' -- the first one that Dr. Piselli
tried -- was successful. Within two months, Dr. Piselli had developed an
industrial process using potassium carbonate/DMF. FF CP 9-10. Profarmaco
used this process for producing bulk diltiazem from approximately wmid-1983 to
July 15, 1986. FF CP 11.

In order to increase the consistency of the yield, Profarmaco
experimented with the addition of water to the reacticn and found that C

C (by volume) of water caused more consistent yields. During the summer of
1986, Profarmaco therefore modified its process to include the addition of
o water to its potassium carbonate/DMF process. PFF CP 12.

Shortly after December 30, 1986, Profarmaco f£irst learned from a French
pharmaceutical firm, Sanofi, of Tanabe's Eurcpean patent application
corresponding to the ‘035 patent. FF CP 13. This was the first time anyone
at Profarmaco became aware of the existence of the ‘035 patent or any of its
egquivalents or counterparts. PFF CP 14.

Profarmaco reviewed the RFuropean ‘035 counterpart patent application, and
concluded that its potassium carbonate/DMF process did not infriﬁgc. FF CP
15. Profarmaco therefore continued using this process for five addi;tiﬁnll
years. FF CP 16.

In April 1989, after expiration of _:he *257 patent, Gyma, Profarmaco’s

exclusive agent in the United States, wrote to MMD requesting disclosure of
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any process patents which MMD contended might eoﬁr processes for the
manufacture of diltiazem. FFP CP 17. MMD responded shortly thereafter by
identifying four patents, including the ‘035 patent. FF CP 18. Gyma
forwarded MMD's process patent disclosure letter to Profarmaco for review.
After reviewing the ‘035 patent, Profarmaco continued to use its potassium
carbonate/DMF process. PF CP 19,20.

" On June 13, 1991, Profarmaco received from its Italian patent attorneys
(in connection with an ingquiry from Profarmaco cn a different matter) Tanabe's
October 1, 1584 pubnini.on to the Buropean Patent Office, including t.he
Comparative Test Report. FF CP 21. Dr. Russolo, Profarmaco’s Managing
Director and General Manager, testified that, Profarmaco imcdigt:oly decided
to ascertain whether it could develop & process using a base not specified in
the ‘035 patent claims and, particularly, bases and solvents that Tanabe had
e:épreuly represented to the EPO not to be the subject of its .inmtion. FF
Cp 22.

On June 27, 1991, two weeks after receipt of the Comparative Test Report,
Profarmaco held an R&D meeting attended by, among others, Drs. Russolo and
Piselli. FF CP 23. At that meeting, Dr. Piselli was directed to try to
develop an N-alkylation process using sodium carbonate l.l the base.!’ FF CP
24.

Sodium carbonate was chosen as a target base because Tanabe had
identified the base in the Comparative Test Report as being outlide the scope

of its inven:;ou. FF CP 26. Profarmacc therefore viewed the use of sodium

1%  specifically, the meeting minutes state: “"try the attachment of the
chlorobase [j.e,, 2-dimethylaminoethyl-chloride ("DMC")] with sodium
carbonate/DMF with different percentages of water.* FF CP 25.



carbonate as a "zero-risk situation” by using vﬁt the inventors said was not
part of their claimed invention. PFF CP 27. DMF was identified because that
was the solvent that Profarmaco was then using in its current potassium
carbonate/DMF process which was “"a very good process." FF CP 28.

Pour days after this R&D meeting, Dr. Piselli conducted the first
experiment using sodium carbonate in the period following receipt of the
Comparative Test Report. FF CP 29. Dr. Piselli used sodium carbonate and DMF
with C percent water. FF CP 30. puring approximately the next eight months,
Profarmaco was able to develop a new proe‘s- for N-alkylating TZP using sodium
carbonate as the base. FF CP 11.

Profarmaco experimented by including and not including a pl;a.c transfer
catalyst, by conducting the mé:xeu at various temperatures, by varying
timas, by using various sclvents. and by adding or removing water.
Biq:etimul evidence provided by complainants in this investigation shows
that water removal is not cratical in order to get a low yield from the
Profarmaco process. However. Profarwaco discovered during the course of these
expex;iments that only by removing water (through azeotropic distillation)
could Profarmaco achieve ar indusirially valiad process, with high yield and
low levels of impurities ¥ FF CP 32-37.

During the next eight months. Profarmaco scientists conducted
approximately 100 experaments with different base/solvent combinations, and by

February 1992, determined to use sodium carbonate and toluene, a base and a

20 Dr. Piselli characterized the removal of water as very important and
essential. FF CP 36. 1f water is not removed from the current Profarmace
process, the reaction is °never complete® and there are by-products and
impurities. FF CP 37. Profarmaco also discovered that if the temperature of
the reaction is less than c . then the
N-alkylation reaction cannot be completed. FF CP 38.
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solvent, both of which were expressly identified by Tanabe in the Comparative
Test Report as not included within its invention. FF CP 38.

On March €, 1992, the sodium carbonate and toluene process went to the
pilot plant.  FF CP 40. By June 4, 1992, that process had been prepared for
production and was ready for use. FF CP 41.

Profarmaco conducts its process for manufacturing bulk diltiazem in a

c reactor vessel with a volume of C cubic wmeters. FF CP 42.
The reactor vessel contains a distillation columm; c
c
c
c and a

variety of other equipment. The distillatien device which allows for
azeotropically distilled vapors to be cooled, condensed, and then either
removed from the system Or returned to the reactor vessel, is known as a
Markusson trap. FF CP 4).

In the step ;nnndiatcly preceding N-alkylation, Profarmaco carries out

the c . Profarmaco first charges c
c . Profarmaco then c
c . Pollowing this step, Profarmaco
allows the contents of the reactor vessel | c . which

results in the formation of two phases. a lower agquecus phase and an upper

phase containing c . The Profarmaco 6pe:a:or,
following the separation, c
c . Following this
procedure, the operator causes o
c . thus removing any last traces or
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droplets of water which may have adhered to the sides of the reactor vessel.
Any water that is gathered as a result of ] is
then discharged by the operator c

c "FP CP 44.

The next step is the N-alkylation. That process is carried out in the
same reactor vessel which already contains DMC free base in a toluene |
solution. To that solution Profuﬁnpo adds sodium carbonate which, by its
specification, may not contain more than Ct water by weight. It also adds
TZP, which is prepared at Profarmaco, and which is heated by Protam-eo to
remove all water. FF CP 45. Once the TZP and sodium carbonate have been
added to the toluene solution containing DMC base, the operator heats the
reactor vessel as quickly as possible uling the maximum amount of steam
flowing through the jackets lu::ouadiué the reactor vessel. At C ¢, the
operator reduces the steam flow so that the inside tmzﬁﬁ will reach
about C°C without the reactor’'s contents overflowing. Through thermal
inertia, the reaction mixture increases in temperature to approximately C

C* and the reaction mixture is then heated to C ¢. It takes c for
the reaction mixture to reach C°; c for the reaction mixture to
reach C ¢; and the reaction mixture is then heated at C ® for C hours.
FF CP 46.

At the C © range, the water/toluene solution begins to distill
azeotropically. Carbon dioxide evolution begins at npproximtciy C* and
water collecn. in the Markusson trap also at approximately C°. Because water
is heavier than toluene, the water collects in the Markusson trap while the
toluene returns to the reaction vessel. FF CP ¢7. Profarmaco cbserved in the

R&D laboratory a relationship between carbon dioxide evolution and N-
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alkylation. Profarmaco has cbserved that the N-alkylation reaction takes
place while carbon dioxide evolution is occurring. FF CP 48.

Profarmaco takes five separate steps to prevent water from entering the
reactor V!;iel and to remove water created during the N-alkylation step. FF
CP 45.

The differences between the Profarmaco process currently employed to
manufacture bulk diltiazem in the N-alkylation step and the processes claimed '
in the ‘035 patent (and in the Examples contained in the patent) include the
fellowing:

a) Profarmaco uses sodium carbonate as a base; the ‘035 patent
specifies potassium carbonate and potassium hydroxide;

b) Profarmaco uses toluene as a solvent; the ‘035 patent uses acetone
and lower alkyl acetates, or mixtures of those solvents and water;

c) according to complainants’ theory of the case, the ‘035 patent
either generates water during the process or calls for the addition
of water. No water is added to the Profarmaco process.
Profarmaco’s process requires that water be removed constantly
throughout the N-alkylation reaction and that efforts be made to
remove water during the previous step;

d) Profarmaco’s process is conducted at a temperature of approximately
C *; the ’'035 processes are conducted at a maximum of 77°. X 1.

e) in the Profarmaco process, Profarmaco arrives at a solution in
toluene of the intermediate; Profarmaco is therefore ready to
conduct the subsequent acetylation reaction in the same reactor
vessel using the same reactants. By contrast, in the ‘035 process
the intermediate is isolated.

See FF CP 50.
Solvents

According to complainant’s expert Dr. Gokel, the key difference between

the Profarmaco process and the ‘035 process is the use of toluene as the

solvent. The predominant structural feature of each of the solvents claimed

in the ‘035 patent is the presence of a carbonyl group, which is shown
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enclosed by the dotted lines in the following formulas:

FF CP SS.

Toluene is an aromatic hydrocarbon whose structure is illustrated by the

formula:

CH,

FF CP 5€. Toluene contains neither a carbonyl group nor any structure
analogous to a carbonyl. Toluene is not a ketone (like acetone) or an ester
{(like an alkyl acc:nte); FF CP 57.

The oxygen atoms in the carbonyls of the solvents claimed in the ‘035
patent have two unbonded pairs of electrons which can be donated to positively
charged species (i.e., "cations"), such as potassium ions (K'), as depicted

below:
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FF CP 58. The second oxygen atom in an alkyl acetate also possesses two
pairs of unbonded electrons that can be donated. FF CP 59.

A donor solvent is a solvent which can donate electron density to
stabilize an electron deficient lpCCi;l such as a cation. A donor solvent
provides stabilization to an clcc:;on deficient species, such as a sodium or
potassium cation, which are both electron deficient. FF CP 60. The ‘035
carbonyl solvents are good donor sclvents. FF CP 61. By contrast, toluene is
a very poor donor solvent. FF CP 62.

Acetone and lower alkyl acetates are stronger donors than toluene.
Because ‘035 carbonyl solvents can donate electrons, particularly when they
contain water, they are able to sclvate (or solubilize) and thus stabilize
cations of inorganic bases, such as the potassium bases of the ‘035 patent.
FF CP 64-65. Potassium bases are more soluble in carbonyl solvents than are
sodium bases. FF CP 66. Due to its poor donorability, toluene cannot
effectively solvate (or sclubilize) and thus stabilize cations of inorganic
bases, such as potassium ions or sodium ions. FF CP 67. Sodium carbonate is
not soluble in toluene. FF CP 68.

The differences between toluene and the solvents of the ‘035 patent may
be appreciated by comparing their donor numbers. The ‘035 carbonyl solvents,
methyl ace:at;. acetone and ethyl acetate range in donor number from 16.4 to
17.1. FF CP 695. The donor number for toluene is 0.1. PFF CP 70. Thus, the

‘035 carbonyl solvents are more than 160 times better donors than is toluene.
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FF CP 71. _

The ‘035 carbonyl solvents, methyl acetate, ethyl acetate and acetone,
are of medium polarity, having dipcle moments ranging between 5.7 and 9.0 and
dielectric constants ranging from 6.0 to 20.56. FF CP 72. Toluene is a
non-polar solvent, ha;;ng a dipole moment of 1.0 and dielectric constant of
2.38. FF CP 73. |

The inforniticn reported in Dr. Gokel'’'s report entitled "Fermion and
Profarmaco Versions of Tanabe Diltiazem Synthesis® reflects what Dr. Gokel
*constructed to aid [his] thinking at an early stage" in the present
litigation. In determining the squivalence between the Fermion and Profarmaco
processes with the ‘035 process, Dr. Gokel considered many parameters relating
to :ﬁe solvents used for the N-alkylation reaction. One of the parameters
that Dr. Gokel considered and thought might influence his opinion was solvent
pblarity parameters, while another was & comparison of the water miscibilities
of the different sclvents. FF CP $5)-54.

Because water is soluble in the ‘015 carbonyl solvents, it increases the
dielectric constant of the °035 carbonyl solvents. FF CP 74. Ionic species
are solvated and stabilized better by polar solvents than by non-poiar
solvents. FF CP 75. Toluene, being & non-polar solvent, lacks the ability to
dissolve inorganic bases. FF CP ¢

The ‘035 carbonyl solvents are substantially soluble in vn:ér. and water
is substantially soluble in those solvents. FF CP 77. Acetone i- infinitely
stluble in water, and water is anfainitely soluble in acetone. FF CpP 78.
Methyl acetate is very scluble in water (approximately 23%), and water is very
soluble in methyl acetate. FF CP 79. Ethyl acetate is soluble in water at

2.94%, and wvater ii soluble in ethyl acetate at 8.08%. FF CP 80. In contrast,
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it is well-known that water is immiscible in toluene. FP CP 83. Toluene is
soluble in water at only 0.052% and water is soluble in toluene at only
0.033;. FP CP 81. The solubility of water in the "wet toluene" used in the
Profarmaco process is substantially lower at only .03%. FF CP B2.

The least soluble of the ‘035 carbonyl solvents (ethyl acetate) is more
than 50 times more soluble in water than toluene, and water is hore than 200
times more soluble in ethyl acetate than in toluene. ‘FF CP 84. It is Clear
that toluene does not represent an insubstantial change from the solvents
specified in the ‘'35 patent.

At least four different sets of experiments have been made of record in
the present investigation demonstrating that when the solvent toluene is
substituted for the ‘035 carbonyl solvents in the ‘035 process the reaction
proceeds very differently: (1) the experiments underlying the EPO Comparative
Test Report submitted by Tanabe during the prosecution of f.he. European
application corresponding to the ‘035 patent; (2) experiments conducted by
Tanabe scientists in the early 1980s. ()) experiments conducted by
complainants’ expert Dr. Baldwin: and (4) experiments conducted by Profarmaco.
See FF CP 126.

Experiment No. 8 in Table 1 of the Comparative Test Report, in which *"no
reaction® was reported for an N-a.ky.ation reaction using potassium hydroxide
and toluene, is consistent with the 24% yaield that the complainants’ expert
Dr. Baldwin obtained in JEB 15, wherein potassium hydroxide and ﬁoluene also
were used.?® FF CP 154.

Experiments carried out by complainants’ expert Dr. Baldwin demonstrate

31 Where "no reaction® is reported in Experiments 8 and 12 of the
Comparative Test Report, Tanabe did not necessarily mean zero yield but rather
meant a poor yield. FF CP 138.
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that toluene does not work as a solvent in the ‘035 process. Similarly,
experiments carried out by Dr. Baldwin demcnstrate that sodium carbonate does
not work efficiently as a base in the ‘035 process. FF CP 146.

In Experiment JEB15, which was designed to simulate a process of the ‘035
patent in which-toluene was interchanged _toz' a solvent of the ‘035 patent, a
yield of 24% was obtained when N-alkylating TZP with potassium hydroxide as
the base and toluene as the solvent at a reaction temperature of 111°C. FF CP
147.

In Experiment JEB16, which was designed to simulate a process of the ‘035
patent in which toluene was interchanged for a solvent of the ‘035 patent, a
yield of 56% was obtained when N-alkylating TZP with potassium carbonate as
the base and toluene as the solvent at a reaction temperature of l11l1°C. FF CP
146.

In zxperiuiant No. 8 of Table 1, the yield of product was reported as *"no
reaction" when potassium hydroxide and toluene were used at a reaction
temperature of 50-60°C for a reaction period of 7 hours. FF CP 135. The
reaction temperature of 50-60°C was within the range described in the ‘035
patent. FF CP 135.

In a Tanabe technology department report, dated October 1981
(approximately two months prior to the December 1981 date of the Japanese
priority patent application upon which :}:e ‘035 patent is based), Tanabe
scientists reported that the N-alkylation of TZP at a reaction :ﬁuperature of

C °C using c as the base and c as the solvent did
not work. Tan;be repeated the reaction several times, varying the reactiocn
temperature and amount of water added, but were unnblé to obtain an

appreciable product. FF CP 140.
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Dr. Gaino, cne of the co-inventors named in the ‘035 patent, reported in

his notebook that N-alkylating TZP using c . as the base and
c as the solvent failed to work. PFF CP 141.

Thus, the Tanabe research reports reflect the Tanabe scientists’ finding
that toluene is not a useful sclvent for the ‘035 process. Tahgr. Tr. 2138.

During the course of this investigation, Dr. Piselli of Profarmaco
conducted certain experiments. §See FF CP 170-177. In Experiment 15, Dr.
Piselli replicated Example 3 of the ‘035 patent except that he substituted
toluene in place of ethyl acetate. Dr. Piselli used the reflux temperature of
ethyl acetate, as used in the patent example. The yield was extremely low and
the product was not pure. FF CP 176.

Pinally, in Experiment 16, Dr. Piselli replicated Example 3 of the ’035
patent except that he substituted toluene for acetone. There was no yield at
all in the reaction. Dr. Piselli used the boiling temperature of acetone. FF
cp 177.

Bases

Evidence_reccivod at the hearing demonstrates the non-equivalency of the
base of the Profarmaco process with those of the ‘035 patent. Sodium
carbonate is not egquivalent to the potassium bases claimed in claim 1'of the
‘035 patent. §See FF CP 93. Potassium salts are generally more soluble in
organic solvents than are sodium salts. FF CP 95. The carbonyl containing
sclvents, such as those of the ’'035 patent, are known to be able.:o solvate
potassium, at least to some degree. However, the same phenomencn is not known
to occur with sodium, at least not to the same degree. FF CP 9%4.

Furthermore, experimental data demonstrates that sodium carbonate reacts

quite differently than potassium carbonate in the ‘035 process. See FF CP
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127.

In the Comparative Test Report, Experiment No. 11 of Table 1, a yield of
10% was reported when using sodium hydroxide and acetone under reflux
conditions for a reaction period of 15 to 20 hours. FFP CP 136.

In Experiment No. 12 of Table 1, the yield of product was reported as *no
reaction" when lodium carbonate and acetone were used under reflux conditions
for a reaction period of 15 to 20 hours. FF CP 137.

Tanabe p?rtormnd experiments about three months prior to the December
1981 date of the Japanese priority patent application upon which the '035
patent is based wherein o and c ware substituted
for potassium carbonate as the base for N-alkylating TZP in acetone. Whan
using either o or» c , Tanabe scientists were
unable to make the N-alkylation reaction work. The experiment using sodium
carbonate and acetone corresponded with Experiment No. 12 in Table 1 of the
European Comparative Test Report using sodium carbonate and acetone wherein
*no reaction" is reported. FF CP 1137

In Experiments 1-3, Dr. Piselli repeated Example 3 of the ‘035 process.
These expe:imen:nvvete run three times. FF CP 164. The yields ocbtained by
Dr. Piselli in these thfee repetitions of Example 3 of the ‘035 patent were
virtually identical to the yield indicated in the ‘035 patent itself.
Similarly, the product produced, based on the Thin layer Chromatography
analysis and melting point range, appears to be identical to thaﬁ indicated in
Example 3 of the ‘035 patent. FF CP 16S.

In Experiments 4-6, Dr. Piselli used Example 3 of the ‘035 patent as a
starting point for three experiments, in which he substituted sodium carbenate

for potassium carbonate. Dr. Piselli ascertained that after a period of time
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that was slightly longer than that specified in !*ample 3 of the ‘035 patent,
each of the three experiments provided a low yield. FPF CP.166. In Experiment
4, Dr. Piselli therefore extended the reaction time to 15 hours, and in
Experiment € extended the reaction time to 30 hours and changed a number of
other factors. 1In each instance, the yield remained low. PF CP 167.

Also, in Experiments 5 and 6, the purity of the product obtained was
poor, as characterized by a "NEG" indication in the "Purity by TLC" column.
FF CP 168. Similarly, the melting points of the product cbtained in
Experiments 5 and 6 were significantly lower than the melting range for the
product obtained by a simple replication of the Example 3 of the '03§
patent.?? PF CP 169.

In Experiments 7 and 8, Dr. Piselli replicated Example 4 of the ‘035
patent. FF CP 171. The yields and quality obtained in Experiments 7 and 8
cémpart favorably with the yields and quality reflected in Example ¢ of the
‘03S patent. FF CP 172.

In Experiments 10 and 11, Dr. Piselli replicated Example 4 of the '035
patent, except that he substituted sodium carbonate for potassium carbonate.
FF CP 174. Those experiments produced a low yield and a poor quality product,
as reflected by the “neg" comment in the purity by TLC éolumn. These results
were not improved by continuing the reaction for 18 hours. FF CP 174.

Experiments 4-¢ and 10-11 demonstrate that sodium carbocnate is not a
useful base in the ‘035 process. See 175. |

Tanabe Research Reports similarly reflect the finding of Tanabe

scientists that sodium carbonate is not useful as a base in the ‘035 process.

3  With respect to Experiments 4-6, Dr. Piselli testified that the yields
reflected in those experiments "is not a process. It‘'s something that should
be abandoned.*" FF'CP 170.
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FF CP 144.

In Dr. Baldwin’s Experiment JEB17, the yield of product obtained dropped
from 90.7% to 35% when sodium carbonate was substituted for potassium
carbonate under some reaction conditions of Example 2 of the ‘035 patent. FF
cP 149. B

In Experiment JEB18, the yield of product cbtained dropped from 92.7% to
65% when sodium carbcnate was substituted for potassium carbonate under some
reaction conditions of Example 3 of the ‘035 patent. FF CP 150.

In Experiment JEB19, the yield of product cbtained dropped from $0.7% to
10% when sodium carbonate was substituted for potassium carbonate under soms
reaction conditions af'txnuple 2 of the ‘035 patent. FP CP 151.

In Experiment JEB20, a yield of 97% was ebtaincd when sodium carbonate
was substituted for potassium carbonate under some reaction conditions of
Example 3 of the ‘035 patent, but only after heating the rsaction mixture at
reflux temperature for 23 hours (almost ¢ times the reaction time in Example
3). FF CP 152.

Experiment No. 12 in Table 1 of the Comparative Test Report, in which *"no
reaction” was reported for an N-alky.ation reaction using sodium carbonate and
acetone, is consistent with the 108 yield that the complainants’ expert Dr.
Baldwin obtained in JEB 19. wherein sodium carbonate and acetone also were
used. FF CP 153.

The Profarmaco Ptogooo Does Mot Work the Same Way As the '055 Process

The -olub%lity of water an the '035 carbonyl solvents, and vice versa,
contributes to the ability of the ‘035 carbonyl solvents to solvate. (or
solubilize) the potassium bases disclosed in the ‘035 patent. FF CP 85. One

of ordinary skill in the art ain 19681 would have known that the solubility of
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potassium salts in acetone would be enhanced by the addition of water. FF CP
86. Water stabilizes and thus makes more scoluble negatively charged hydroxide
and carbonate ions (i.e., "anions") in a reaction solution. FF CP 87.

The ‘035 carbonyl solvents possess both hydrophilic (water-loving) and
lipophilic (oil-loving) properties. FF CP 868. Because the ‘035 carbonyl
solvents have both hydrophilic and lipophilic properties, they are able to
bring together in solution TZP, the inorganic base, and DMC (in the form of
aziridinium). FF CP 89. Because the ‘035 carbonyl solvents have both
hydrophilic and lipophilic properties, the TZP, inorganic ﬁale, and DMC all
dissolve in the organic-aqueocus phase surrounding the inorganic base
particles. FF CP S0.

In contrast, toluene has sﬁrongly lipophilic properties with little or no
hydrophilic properties. FF CP 91. Because toluene has very little
hydrophilic properties, most water included in the Profarmaco process is
associated with the surface of the sodium carbonate base particle. FF CP 92.

The ‘035 process is one in which the inorganic base particles (potassium
base particles) are surrounded by a solvent-water mixture, wherein the
concentration of water is greatest at the surface of the particle and
decreases with distance from the particle. Some water is dissolved in the
bulk organic phase. FF CP 100. |

Building on the existence ©f this solvent-water mixture, complainants
have propounded a theory of reaction which they call a "surface sclvent
phase, " allegedly applicable to the ‘035 patent and relpcndentl. including
Profarmaco and Abic. However, complainants’ expert, Dr. Gokel, has carried
cut no experiments and is unaware of any experiments carried out by others,

comparing a surface solvent phase formed in the ‘035 process with a surface
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solvent phase formed in any of the respondents’ processes. Indeed, Dr.
Baldwin would expect to f£ind né:e dissolved base in the solvent system of the
'035 process than he would in the toluene phase of the Profarmaco process. FF
CP l102. ’

The pE of the carbonate buffer contained in the aqueous phase of the
Profarmaco process is the same, whether sodium carbonate or potassium
carbonate is used as the base. Because a dramatic difference is obtained in
the ’'035 process when using a sodium base instead of a potassium Suc. this
indicates that the ‘035 reacticn system is a mixed solvent system, comprising
water, organic solvents and potassium base. 7This mixed solvent system is
further evidenced by the knowledge that potassium bases are more soluble than
sodium bases in the ‘035 carbonyl solvents, due to the ability of the ecarbonyl
solvents to solvate potassium ions more efficiently than sodium ions. FF CP
103. |

The ratio of water to organic solvent in the ‘035 process is a gradient
or continuum extending outward from the solid base particles of the ‘035
patent. FF CP 104. In the ‘035 system, there exists a ®phase boundary”
between the ethyl acetate and water phases "which is on the ethyl acetate side
more like ethyl acetate; on the water side, more like water. And in the
middle there is a progression from one to the other. FF CP Jd. Complainants’
expert Dr. Gokel "would certainly expect-' that the difference between toluene
and ethyl acetate would alter the phase boundary present in the felpec:ivo
systems. FF CP 10S5.

The par:ic.:ular base/soclvent coubiuticnn of the ‘035 patent result in the
reactants coming together in solution and thus allow the reaction to proceed

at relatively low temperatures with good yields. FF CP 108. The TZP in the



‘035 process is depronated by carbonate or hydroxide icns and the resulting
amide anion reacts with the aziridinium ion to yield the alkylated product.

FF CP 10€. However, no direct experimental evidence exists that the claimed
N-alkylation process of the ‘035 patent using potassium carbonate as a base is
hydroxide-mediated. FF CP 107. In fact, there are indications that it is not
hydroxide-mediated. Id. _

CQulplainanﬁl' expert, Dr. Gokel, was unsure whether the actual alkylating '
agent in either the Profarmaco or the 035 processes is the aziridinium ionm.
Specifically, the only thing Dr. Gokel knows is that :Ln both reactions some
aziridinium ion is formed, but he does not know whether the aziridinium iom is
the ucgual alkylating agent or not. Although he "think(s), it is reascnable
that it could be. . . . [he] can’t rule out the other pouibili:y:' That the
alkylation of TZP occurs predominantly through the aziridinium ion would be a
*guess” for Dr. Gokel. F¥ CP 109. Dr. Gokcl‘ also agreed that the aziridinium
ion would likely be involved in the 257 process, in addition to its likely
involvement in both the ‘035 and Profarmaco processes.3® PP CP 110.

Profarmaco’'s expert testified that in the Profarmaco reaction, the
aziridinium ion acts as a phase transfer agent between the thin water layer
surrounding the inorganic base particle and the bulk toluene phase. See FF CP
1l12.

Although the precise activity of the molecules has not been proved, there
are differences between the ‘035 process and the Profarmaco p:océn that are
known definitively, and which have a direct bearing on the way in which the

Profarmaco process works. 1In the Profarmaco process, the amounts of water

3 pr. Baldwin’‘s labeling experiments in JEB1-JEB4 do not prove that the

aziridinium ion is the alkylating species. FF CP 1l11l.
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present are substantially swaller than the amounts of water present in the
'03S process. Specifically, in Example 3 of the ‘035 patent, the amount of
water associated with potassium carbonate is about 1.1 moles of water per mole
of potassium carbonate. PFF CP 113. In contrast, in the Profarmaco process
wherein the water concentration of the water-extracted toluens is C &, the
molar ratio of water to sodium carbonate is about C % or C times less
than in the ’'035 process. JId.

The small amount of dissolved water in the toluens of the Profarmaco
process exists in aggregates of molecules. FF CP 1li4. The minuscule amounts
of water in the toluene associate with the surface of the lodiun carbonate
base in the Profarmaco process, whereas in the process of the ‘035 patent
significant amounts of water are dissolved in the carbonyl lolv'nt-and the
water participates in the solvation and dissolution of the inorganic potassium
base. FF CP 115.

No mention is made of azeotropic removal of water in any of the examples
of the ‘035 patent. Instead, the ‘035 patent teaches iu the examples that the
reaction is carried out under reflux conditions, weaning that the vapors of
solvent released from the reaction mixture during boiling are condensed to a
liquid in a reflux eondcﬁocr and returned to the reaction vessel. FF CP 116.

In many ways, the Profarmaco process is much more like the ‘257 process
than the ‘035 process because where reversible deprotonation of the TZp
starting material occurs in the ‘035 process, the TZP starting ni:crial in the
Profarmaco process is directly alkylated after deprotonation occurs. Thus, no
equilibrium (or reversibility) exists in the Profarmaco process between the
TZP gtarting material and its anion. FF CP 117.

A higher amount of energy is required for the reaction occurring in the
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Profarmaco process than for the reaction occu::iné in the process of the ‘035
patent, as reflected by the higher reaction temperatures required for
obtaining good yields in the Profarmaco process. FF CP 118. The Profarmaco
process is carried out at a temperature of C °C versus 77°C or less in the
‘035 process. FF CP 119.

Because of the higher reaction temperatures necessary to Carry out the
Profarmaco process, carbon dioxide is evolved during the Profarmaco process,
thereby also producing sodium hydroxide. FF CP 120. Nothing in the ‘035
patent indicates that carbon dioxide is evolved during the ‘035 process. FF
Cp 121.

The fact that the evolution of carbon dioxide in the Profarmaco process
coincides with the production of product indicates that the hydroxide ion
formation, which occurs simultanecusly with carbon dioxide evolution, is
iﬁportant to tﬁe Profarmaco process. FF CP 122. |

While the pH in the ‘035 process drops from an initial pHE of 11.5 to 8.5,
the pH in the Profarmaco process is maintained at a minisum level of 11.5. FF
CP 123. One pH interval level represents a difference in hydroxide ion
concentration of a factor of 10. Thus, there is 1000 times more hydroxide ion
present in the Profarmaco process than in the ‘035 process. FF CP 124.

Thus, the Profarmaco process operates at a much higher pH level than the
process of the ‘035 patent, due to the highe: hydroxide ion concentration and
signifacantly lower amount of water present in the Profarmaco p:bc.-n. FF CP
125.

Dr. aald;in'a experiments also demonstrated the importance of water
removal during the Profarmaco process. See FF CP 155.

In Experiment JEB2 (which scught to mimic the Profarmaco process), Dr.
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Baldwin's assistants failed to follow his instruction that steps be taken to
remove water during the meticn FF CP 156. Without taking steps to remove
water in JEB2, a yield of only 32¢ was obtained. FF CP 157.

When Dr. Baldwin repeated Experiments JEB2 with azeotropic water removal,
the yield increased trc;n 32% to 968%. FF CP 1S8.
| Complainants’ expert, Dr. Gokel, agreed that "an effort was made to
remove water® dﬁring Dr. Baldwin‘'s repeat of JEB2,?* including transferring
the reactiocn mixture to a clean Wheaton vile after the neutralization step, as
well as using a heat gun to heat the distillation head to ensure that any
water adhering to its walls was driven over into the condenser. 1In additiom,
a clean condenser was attached to the reaction system prior to qcupleting the
ruc:ion. The effort made to remove water in the repeat of Experiment JEB2
was consistent with Profarmaco’s effort to remove water during its process by
aieo:ropic distillation. PF CP 1959.

In addition to performing the N-alkylation of diltiazem in a different
way from that of claim 1 of the *‘0)% patent, the Profarmaco process performs a
substantially different functiocn and achieves a lﬁbltantiany different result
than the process of the claim 1 of the ‘035 patent.

The examples of the ‘015 pater: teach that the N-alkylated TZP cbtained
as the product of claim ]} of the 'C)t patent must be isolated, purified, and
transferred to another reaction vesse. before the manufacture of diltiazem can
proceed. FF CP 182. The product o! Profarmaco’s sodium ca:honaﬁe/tclucne

N-alkylation process proviades commercial advantages, for example, convenience,

X Complainants’ expert, Dr. Gokel, had no idea whether Dr. Baldwin‘'s

Experiment Nos. JEBl1-JEB20 had been optimized; in other words, they may have
been or they may not have been. FF CP 161. Assuming Dr. Baldwin'’'s
experiments were not already optimized, they could have been optimized if
complainants’ chose to do so. FF CP 162.
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uncbtainable using the product of the N-alkylation process claimed in the
claim 1 ofbthe '035 patent. FF CP 183.

Because claim 1 of the ‘035 patent does not include a recovery step, the
function of the process of claim 1 of the ‘035 patent is to produce an organic
reaction mixture containing N-alkylated TZP in a carbonyl sclvent-water
mixture. This product will contain water, dissolved base and salts along with
alkylated TZP. To utilize the solubilized N-alkylated TZP, the reaction
mixture must be (i) extracted, (ii) washed, (iii) filtered, (iv) concentrated,
{(v) redissolved, and (vi) transferred to another reactor prior to the
subsequently applied itcpl. including, inter alia, the acetylation and salt-
forming steps. FP CP 16S.

In contrast, the Proiarnnco‘proeell produces a solution of N-alkylated
TZP in toluene. FF CP 181. Because toluene is immiscible with water, the
lﬁlution of N-alkylated TZP in toluene produced from the N-alkylation step of
the Profarmaco process can be directly washed with water to remove byproducts
and unreacted DMC, leaving behind C.IOIUtSDH in which one can directly carry
ocut the subsequent acetylation reaction. FF CP 184.

Protarmnéﬁ'l sodium carbonate/toluene process cannot be found within any
range of equivalents of claim 1 of the '03% patent given the differences
between the bases and solvents used in the °035 p;tent and the Profarmaco
process, and because compiainants have failed to show that the Profarmaco
process performs substantially the same function in lubltantinll& the same
manner to achieve substantially the same result. In summary, the elements of
the Profarmaco process are not equivalents of the elements of claim 1 of the
‘035 patent.

Tanabe's Claim of Rguivalents VWould Involve the Prior Art

55



Among the relevant prior art are U.S. Patent Nos. 3,895,006 and Patent
3,455,902 to Krapcho. These patents are discussed in the section on’
obviousness mainly for their teachings that benzothiazepinones could be
alkylated in hydrous conditions without serious side reactions.

Both the ‘006 and ‘889 patents teach the N-alkylation of
benzothiazepinones using a sodium base (sodium hydroxide) and toluene (the
same base/solvent combination used by Profarmaco) in a system that generates
water. See FF D 143. Thus, if claim 1 of the ‘035 patent were applied
broadly enough to cover t_he accused Profarmaco process, and therefore open the
door to sodium bases and toluene, the ‘006 and ‘502 patent would assume
greater weight, thereby strengthening the invalidity case presented by
respundints and OUII.

The Fedaral Circuit has held that *"a patentee should not be able to
obtain, under the doctrine of equivalents, coverage which he could not
lawfully have cbtained from the PTO by literal claims." MNilson Sporting Goods
Co. v, David Geoffrev & Asgoc., 904 F.2d 677, 684 (Fed. Cir.), gert. denied.
498 U.S. 992 (1990). Thus, there can be no infringement under the doctrine of
equivalents if the asserted scope of cquivalc'ncy would encompass the prior
art. 1Indeed, *"the burden is on the (phintiff] to prove that the range of
equivalents which .it seeks would not ensnare the prior art . . . ." Jld.  at
685. Complainants have not demonstrated that the scope of egquivalents they
seek in this investigation would stay clear of the prior art, clﬁecially with
respect to the ‘006 and ‘902 patents, which teach the use of a sodium and
toluene base/solvent combination in the N-alkylation of benzothiazepinones.

Sanctions

Alternatively, if the Commission finds infringement of the ‘035 patent by



the Profarmaaco process, then the sanctions in paragraphs 2 and 3 of Order No.
52 should apply, and complainants would be precluded from adducing evidence
that toluene as a solvent and sodium carbonate as a base are equivalent to the
bases and solvents of the ‘035 process. Complainants’ would thus have failed
to prove infringement. “Thus, for this alternative reascn the Profarmaco
process does not infringe the ‘035 patent.
C. The Abic Process Does Mot Infringe Claim 1 of the '035S Patent
The Development of ths Abic Process

In 1982 Abic decided to market a calcium channel blocker, and chose
diltiazem as its goal. FF CA 106. Although there was no patent on diltiazem
in Israel, Abic sought a license from Tanabe for sale to other countries. FF
CA 107. Tanabe refused to license Abic, or to supply raw material. FF CA
108. Conseguently, Abic began ressarch and development of the overall process
for synthesizing diltiazem hydrochloride in December 1982 or very early in
1983. FF CA 109. By early 1983, Abic knew of the '257 pnienc and its foreign
counterparts, but not of the ‘035 patent or any foreign counterpart of it.
FF CA 110.

There are about seven or eight steps in Abic’s procedure to manufacture
diltiazem hydrochloride, and the N-alkylation is the fifth or sixth step.
FF CA 111. Therefore, it was not until May of 1983 that Abic had the starting
material in hand to enable it to begin ;orking on the N-alkylation step.
FF CA 112. Based on the literature, Abic believed that alkylating the
nitrogen on the seven-membered :ing would be a straightforward procedure.
FF CA ll4.

Because Abic needed diltiazem precurscr for study of the acetylation

step, and for further pharmaceutical testing, Abic began alkylating TZP under
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the conditions already reported in the ‘257 patent and the Kugita
publicaticn.s, i.e., with the base/solvent combination of sodium hydride/DMSO.
FF CA 115. Abic quickly moved away from the base/solvent combination of
sodium hydride/DMSO by replacing DMSO with DMF. FF CA 116. Abic then began
to look for alkylation processes which did not employ sodium hydride. FF CA
117.

-It was known at that time, that one could alkylate carbon atoms
(C-alkylation) using either harsh conditions or the milder conditions of phase
transfer catalysis, in the presence of water. It was felt that those milder
phase transfer catalysis methods would be ideal for the task confronting Abic.
FPF CA 118. _

Abic believed that alkylating under milder conditions would minimize the
possibility of side reactions. Although there is a large amount of water
present in classical phase transfer conditions, Abic was not concerned with
potential hydrolysis of the TZP. Similarly, Abic was not concerned with the
potential retro-Michael reactions under phase transfer catalyzed conditions
because of the-particular structure of the TZP wmolecule. FF CA 120, 121.

Because Tanabe had not observed O-alkylation at the 3-hydroxyl group of
TZP under the harsher conditions of the ‘257 patent, Abic was not concerned
that such O-alkylation was likely to take place under the milder
phase-transfer conditions. FF CA 122. Abic was not concerned about the
potential for alkylation at the carbonyl oxygen because in the pfclcnce of a
base, alkylation occurs almost exclusively at the nitrogen. FF CA 123;

Abic was not concerned that DMC would be unstable under Abic’s phase
transfer conditions because, as with all alkylating agents, conditiénn can be

- modified to minimize instability. FF CA 124.



In August, 1983, Abic tried two phase transfer catalyzed processes, one
using potassium hydroxide/utﬁylene chloride-water and the other using
potassium hydroxide/toluene-water, both with TEBA bromide -as the phase
transfer catalyst. 1In August, 1983, Abic still was not aware of the ‘035
patent or any of its foreign counterparts. FF CA 125, 126.

The phase transfer catalyzed reaction in toluene did not work at low
temperatures; and at high temperatures, there was some hydrolysis of the
lactam. FF CA 127. However, the phase transfer catalyzed reaction in
methylene chloride worked well, and at low temperature, 8o that hydrolysis was
not a problem. PFF CA 128.

Although Abic tried a number of other solvents, none was as good as
methylene chloride. Abic alsc experimented with several phase transfer
catalysts, Su: rapidly settled on TEBA because it gave the best results.
'm‘erefore, beginning in August, 1983, Abic concentrated on developing the
methylene chloride-water phase transfer catalyzed process. FF CA 129, 130.

The product of the alkylation using potassium hydroxide as the base was
somewhat impure. FF CA 131. Therefore, in August 19683, Abic tried sodium
hydroxide as the base, since it was the most similar base to potassium
hydroxide. FF CA 132. Sodium hydroxide gave a purer product, but it still
contained about 108 of the unidentified impurity. FF CA 133. Abic continued
using sodium hydroxide as a base for two to three months to make precursor for
use in studying the subsequent acetylation, hydrochlorination and purification
processes. FF CA 134.

Eventually Abic discovered that the impurity cbtained with potassium
hydroxide and sodium hydroxide was "dimer", which was formed by an alkylation

reaction between the solvent methylene chloride and two molecules of TZP. FF



CA 135.

Abic was aware of British Patent No. 1,236,467, a counterpart of the ‘257
patent, as well as other counterparts, claiming alkylation processes employing
alkali wetal salts. In an effort to avoid the formation of dimer, and in an
attempt to develop a process using bases other than alkali metal bases (so as
to avoid infringing the ‘257 foreign counterpart process patents), Abic began
experimenting in December 1983 with ami\m hydroxide, magnesium hydroxide
and calcium hydroxide. FF CA 136, 137.

Abic also apparently became aware in December of 1983, for the ﬁ.i-t.
time, of the nu:opnn.patcn: application that was the counterpart of the '035
patent. Abic was not concerned with potential infringement in RBurope, bescause
the Eurcpean application was :u-:ricnd to potassium bases, and Abic at the
time was using sodium hydroxide. PFF CA 138, 139.

Abic tested various bases that did not work well in the éoaction. FF CA
140-142. Then in February 1984, Abic tested barium hydroxide with its
-methylene chloride-water-TEBA syster and found that barium hydroxide gave good
Yields, practically no formation of dimer, and fewer side reactions with DMC.
FF CA 143.

Abic repeated tests cf! other bases in the methylene chloride-water system -
with a phase transfer catalys:t. and confirwed that potassium hydroxide and
potassium carbonate yielded large amounts (208-30%) of the dimer under those
conditions. FF CA 144. Por comparatlive purposes, Abic also :ficd some of
the base/soclvent combinations of the EPO 81234 application, but Abic did not
pursue those combinations because Abic has a policy of not infringing valid
patents. FF CA 145.

Abic tried numerous bases in the methylene chloride-water-TEBA system,
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including, in chronological order, potassium hydroxide, sodium hydroxide,
potlllium.;l!bdnltt, sodium bicarbonate, calcium carbonate, magnesium
hydroxide, ammonium hyq:oxidn, triethylamine, and alumina. However, in every
case Abic obtained either low yields of N-alkylated product or high yields of
the unwanted dimer to;;ntion. FF CA 146.
'C
o

FF CA 147.

c FF CA 148.

19 FF CA 149.

FF CA 151.

The evidence adduced at.:he hearing in this investigation demonstrates
that Abic‘'s process is not a copy of the Tanabe process. FPurthermore, Abic’'s
effort to develop its own process was wholly independent, and was not guided

by knowledge of the ‘035 patent or of any counterpart. See FF 152, 153.
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Abic cbtained patents on its process in the United States, Israel, Japan,
Canada and Burope. In the United States, Abic’'s patent application was
examined by Examiner Bond, who cited the ‘257 patent and the ‘035 patent as
prier art, and concluded that Abic’s process was patentable over those
references. FF CA 154, 155.

Abic's Use of Barium Bydroxide As a Base

The Abic process does not use either of the two bases or either of the
two organic solvents or any of the five specific base/solvent combinations
identified in the ‘035 patent. PFF CA 1. Abic’s commercial process uses
barium hydroxide octahydrate as a base, a biphasic sclvent system of methylene
chloride and water, and triethylbenzylammonium chloride (TEBA).2® PP CA 2.

Barium is an alkaline sarth metal. As an alkaline earth metal, barium
forms divalent cations. FF CA €. Among the differences between barium and
the potassium disclosed in the ‘035 patent is the fact that ﬁ:im hydroxide
is less soluble than potassium hydroxide in carbonyl solvents such as acetone
-and lower alkyl acetates. PF CA 7.

If one of ordinary skill in the art were investigating the
interchangeability of other bases with the potassium bases of the ‘035 patent,
one would likely try sodium hydroxide (NaOH) first because sodium hydroxide is
more common and substantially less expensive than potassium hydroxide. FF CA
8. Tanabe tried and abandoned sodium hydroxide in combination with DMSO. PF
CA 9.

Barium hy_droxide would be expected to be less effective than sodium

hydroxide in the ‘035 process because barium is even less scluble than sodium

3% aAbic’'s commercial process is similar to the process described in example
4 of its United States Patent No. 4,466,995 (“"the ‘995 patent®). FF CA 2.
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in the carbonyl solvents acetone or ethyl acetate of the ‘035 patent. FF CA
11. Consequently, if sodium hydroxide were found to be not as good as
potassium hydroxide, one of ordinary skill in the art would not be led to try
barium hydroxide, since, barium hydroxide would be expected to be even worse
in the ‘035 process, which discloses lolvteien of the solid base in a carbonyl
solvent. PF CA 12. Accordingly, one of ordimary skill in the art, knowing
that even lodiuh hydroxide was not interchangeable with potassium hydroxide
would not have expected that barium hydroxide would be interchangeable with
either potassium hydroxide or potassium carbonate. FF CA 13.
Abic's Use of Methylens Chloride As a Solvant

The organic solvent in Abic’'s process is methylene chloride. FF CA 14.
The ‘035 patent does not teach the use of methylene chloride as an organic
solvent to be used in the N-alkylation of the ‘035 process. FF CA 15. The
‘035 patent discloses chloroform (a chlorinated hydrocarbon like methylene
chloride) for certain purposes, but did not disclose its use or the use of any
-other chlorinated hydrocarbon solvent in its N-alkylation process. FF CA 16.

One of ordinary skill in the art investigating the scope of potentially
interchangeable solvents to replace acetone in the ‘035 process would have
sought solvents which shared the important structural and functional
characteristics of the carbonyl solvents of the ‘035 patent, i.e., one would
have looked at oxygen-containing, cation-solvating, water-miscible solvents.
FF CA 18.

Some common solvents which one might have investigated inclnde methyl
ethyl ketone, dioxane, methanol, and DMSO. FF CA 19. However, methylene
chloride would not be one of the solvents one would first try, since it does

not solvate cations well, has no oxygen atoms to act as donors, and is nearly
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totally immiscible with water. FP CA 20.

If solvents such as dioxine, methanol, and methyl ethyl ketome were not
as effective as acetone in a reaction, cne would not be led to try methylene
chloride, since that would be going in the *wrong direction,” to even more
inferior water-immiscible solvents.?* FF CA 21.

The Abic Process is Substantially Different from the '035 Patent Process

The evidence received at the hearing demonstrates that the Abic process
does not perform substantially the same function in substantially the same way
to achieve substantially the same result as the process claimed in claim 1 of
the ‘035 patent.

Bach of the organic solvent-water mixtures of the ‘035 patent forms a
single liquid phase, i.e., it is a solution of water in the acetone or lower
alkyl acetate corganic solvent. FF CA 26. However, Abic’s solvent system is a
*biphasic solvent system.” In other words, Abic’s solvent io. of two distinct
liquid phases, one of methylene chloride and another of water. FF CA 27.
There is no solid phase present in the Abic process. FF CA 28.

Ligquid-liquid phase transfer catalyzed systems such as that used by Abic
and the simple solid-liquid processes such as those of the ‘035 patent are not

generally thought of by those skilled in the art as being chemically

3 Tanabe itself tried various bases and solvents other than those disclosed
in the ‘035 patent. Tanabe tried sodium carbonate instead of potassium
carbonate, but it did not work as well. FF CA 22. Tanabe tried structurally
and functionally similar solvents, such as dioxane, methyl ethyl ketone,
methanol, and DMSO, and they did not work as well. FF CA 23. In fact, Tanabe
tested and abandoned the base/solvent combination of potassium
carbonate/methyl ethyl ketone (the combination currently employed by Fermion)
because Tanabe could not get that combination to work. FF CA 24.

In accordance with testimony of Abic’'s expert, Dr. Taylor that, starting
from the five base-solvent combinations of the ‘035 patent, one would not get
to Abic’'s process, Tanabe never tried barium hydroxide as a base, methylene
chloride as a solvent, or the combination of barium hydroxide and methylene
chloride. FF CA 25.
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equivalent. FF CA 25.

In the Abic ligquid-liquid biphasic solvent process, the TZP and the DMC
are in the organic phue (the methylene chloride layer), while the barium
hydroxide remains di.uolvod in the aquecus phase. TEBA, the phase transfer
catalyst, is soluble in both phases. The aziridinium ion, which, as a cationm,
is insocluble in methylene chloride, remains in the aquecus layer. FF CA 40.
The hydroxide ion in the water layer cannot efficiently deprotonate the TZP in
the methylene chloride layer, because they are in separate layers, organic and
agueous. The TEBA phase transfer catalyst carries the hydroxide ion as TEBA
hydroxide into the methylene chloride layer, where it deprotonates the TZP.
The TZP anion can then react with DMC to N-alkylate the TZP N-aryl amide. FF
ChA 41.

Abic carried out a series of experiments, which were grigimny suggested
by complainants’ expert Dr. Liotta, to show the differences bstween the Abic
process with and without the use of TEBA. The results of the experiments
indicate that the phase-transfer catalyzed reaction was at least twice as fast
as the uncatalyzed reaction. FF CA 31-39. Catalysis selectively increases
the rate of hydroxide ion transfer, while heating would indiscriminately speed
up everything that is going on, and increase the potential for side reactions.
FF CA 61.

The methylene chloride phase has an additional function in the Abic
process beyond the function of acetone in the ’'035 process. FF CA 42. The
water-immiscible solvent methylene chloride keeps the TZP and DMC separated
from dissolved aguecus barium hydroxide. FF CA 42, 43. Tanabe’'s own
published research Kugita 1 discloses that TZP can hydi‘olyze in the presence

of aqueocus sodium hydroxide, especially at higher temperatures. FMurthermore,



with biphasic toluene-aqueous hydroxide processes Abic itself has observed
hydrolysis of TZP at higher temperatures. FF CA 44, 45. In the accused Abic
process, the methylene chloride, operating at 40°C, protects the TZP and DMC
from hydrolysis by aqueocus barium hydroxide. FF CA 46. Because there is no
agueocus hydroxide in ;;e 035 solid-liquid potassium hydroxide-acetone
process, hydrolysis is not a problem in the ‘035 process. FF CA 47.

In Abic’'s fzoeo-u, dimer formation is inhibited by use of a phase
transfer catalyst. FF CA 62, 6€3. Use of a phase transfer catalyst in Abic's
system also enables a reduction in the volume of sclvent used. Complainants
and Abic agree on this point. FF CA 64. §See, £.9., Complainants’ Rebuttal to
Abic’s Proposed Findings of Fact at 48a (Abic Proposed Pinding qt Fact No.
323). '

Complainants do not agree that Abic‘’s process proceeds through phase
transfer catalysis. Rather, cosplainants assert that the small amount of
water present in the base-solvent combinations of the ‘035 patent is present
as a "surface solvent phase” which complainants attempt to liken to the
agqueous phase of Abic‘'s biphasic solvent process. FF CA 9S1.

The so-called “"surface solvent phase® is postulated by complainants to be
a very thin layer, approximately 1C: angs:roms (A) thick, of indeterminate
composition associated with the sc..d FF CA 93. The surface solvent phase
would be invisible to the naxed eye It would take 50,000 of th; postulated
100 A surface solvent phases laid one on top of the other to nnk? up the
thickness of a pencil line. PF CA 9.

Professor Wrighton of M.1.7.. arn expert witness for Abic on surface
chemistry, testified that the term “surface solvent phase®” was not customarily

used in surface chemistry, and had no recognized meaning. FF CA 96. Indeed,



before this investigation, complainants’ expert, Dr. Liotta, had never used
the term "surface solvent phase" in any publication. FF CA 97. Before this
investigation, Dr. Liotta had never called a surface sclvent phase a *biphasic
solvent system.® FF CA 98. The postulated surface solvent phaaé £ilm, of

B indeterminant composition, and only 1/50,000th of the thickness of e pencil
line, is not the chemical egquivalent of the agqueous phase of the Abic
methylene chloride-water biphasic soclvent system. ¥FF CA 99.

Dr. Liotta performed experiments attempting to prove the presence of a
surface solvent phase when water was added to a mixture of potassium carbonate
and ethyl acetate. .FF CA 100. Dr. Liotta‘'s experiments established that the
potassium carbonate and water did not form a "surface solvent phase®, but
formed the well-known solid compound potassium carbonate sesquihydrate
(K,CO,-1.58,0). PFF CA 101. Potassium carbonate sesquihydrate is not a
surface solvent phase. FF CA 102. .

Abic ‘repeated Dr. Liotta‘'s experaments, and tested the products by
differential scanning calorametry (DST). FF CA 103. Dr. Wrighton testified
that the DSC ?elult- established that when potassium carbonate was treated
with water in ethyl acetate as Dr. Liotts had done, the products were
potassium carbonate sesguihydrate. ©r potassium carbonate sesquihydrate with
some residual potassium carbonate FF CA 104. D?. Ronald Jenkino of the
International Center for T:ffractior. Data, another expert witness for Abic,
testified as to analyses he had performed on the same material nbout which
Dr. Wrighton testified. Dr. Jenkins concluded that the products were |
potassium carbonate sesquihydrate, or potassium carbonate sesquihydrate with

some residual potassium carbonate. FF CA 105. The Abic process does not work
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as a “surface solvent phase,” or in the same way as the ‘035 process.?’

The Abic commercial process does not represent insubstantial changes from
the ‘035 patent. The Abic process represents major changes £rom both the ’'257
and ’'035 processes and is based on Abic’s own experimental work.

As shown ihovn, the bases and lblVln;l disclosed in the ‘035 patent must
be given a narrow interpretation and a narrow range of equivalents. Barium is
not an equivalent to the potassium bases claimed in the ’'035 patent, and
methylene chloride is not an equivalent to the solvents claimed in the ‘035
patent. Even if there is a surface solvent phase in :ha.'oas process
(although this has not been proven) the ‘035 and Abic processes are
substantially distinct in the way they work, and there is not infringement
under the doctrine of egquivalents. '

Alternatively, if the Commission finds infringement of the ’'035 patent,
the sanctions iﬁ paragraph 1 of Order No. 52 should apply, and would require
that all of the scientific expert testimonial evidence adduced by complainants
to show egquivalence of the Abic process should be stricken, bacause none of it
has any support in the ‘035 patent. Thus, complainan:l' would have failed to
prove infringement and for this alternative reason the Abic process does not
infringe claim 1 of the ‘035 patent.

D. The PFermion Process Does Not Infringe Claim 1 of the '035 Patent

In February 1983, Dr. lLindholm (a Fermion development manager) assigned

the project of developing a process for manufacturing dil:inzcm.to Mr. Hyténen

(wvho was then a product develcpment chemist). FF CF 1. In early September

7  pr. Atwood disputed Dr. Jenkins‘' opinions. The administrative law judge
accepted Dr. Jenkins’ opinions because Dr. Atwoods’ expertise is in a
different field. Nevertheless, reasclution of this dispute in Dr. Atwood's
favor would not change the administrative law judge’s conclusion.



1983, Mr. Hytdmen began working on the N-alkylation step of the process to
manufacture diltiazem. PF CF 4.

Mr. Hyténen conducted many tests with various base/solvent combinations
for about one year. Then, in September and October 1984, PFermion experimented
with 2-butancne or methy ethyl ketocne (or "MEK"), as wall as several other
sclvents. FF CF 6. In October 1964, FPermion conducted a pilot plant test on
the N-alkylation process using potassium carbonate/MEK as the base/solvent
conbination. This pilot plant test was a failure. FF CF 13.

After the October pilot plant failure with MEK, Fermion canducto&
additional experimants with a mixture of various bases and solvents. However,
in 1985, Mr. Hyténen also conducted further experiments with the potassium
carbonate/MEX process to de:em:l;ne why it had failed in the pilot plant. FF
CF 14-16.

In late 1985, Mr. Hytdnen thought he had soclved the problem with the MEK
and potassium carbonate system, and conducted a second pilot plant test..
However, the second MEK and potassium carbonate pilot plant test was also a
failure. FF CF 21-22.

Femioﬁ conducted further experiments with the MEK and potassium
carbonate process, and conducted a third pilot plant test in January 1986
which was a succeas. FF CF 23.

Fermion conducted over C N-alkylation experiments between October 1983
and early 1986 in developing its process. FF CF 36.

Today in the accused Fermion process, the N-alkylation step uses TZP,
DMC-HCl, K,C0,, butanocne and water. FF CF 24.

Complainants contend that Fermion used the ‘035 patent (or its foreign

counterpart) in the development of its accused process. §Sse, g,s_b,.



Complainants’ Post-Trial Brief at 37-38. Complainants take the position that |
Fermicn infringes claim 1 of the ‘035 patent under the doctrine of
equivalents. JId, at 44-51.°

Permion denies having the ‘035 patent (or its foreign counterpart) before
October 11, 1983. PFermion takes the position that even after obtaining the
‘035 patent, it had to develop its process independently. PFurthermeore,
Fermion denies that it infringes the ‘035 patent. See, ¢£.9., Fermion's
Proposed Pindings of Fact at 7-13. .

The principal difference between the PFermion K-alkylation process .and the
process disclosed by the ‘035 patent is Fermion‘s use of MEK as the solvent
rather than acetone.

The ‘035 patent does not mention the use of any scolvent in the N-
alkylation reaction other than acetone and lower alkyl acetates (sometimas
with added \;ater) for use in the N-alkylation process. In fact, with respect
to the choice of acetone it is noted that although the ‘035 patent disclosed a
-subclass of "lower alkyl acetates,® it did not disclose a class or subclass of
lower alkyl ketones. For these and other reasons one of ordinary skill in the
art reading the ‘035 patent in conjunction with the file history would
conclude that the only -élventl taught by the ‘035 patent as suitable for the
claimed N-alkylation reaction are acetone and lower alkyl acetates. See,
SuDTa at 16, 23-24.

The burden in this investigation was on Tanabe to show that .t.he
substitution of MEK for acetone was an insubstantial change, i.e., one ﬁhat
was within the narrow range of equivalents that was left for the ‘035 patent
after the representations that Tanabe made to the PTO.

There is evidence that MEK and acetone, although different chemicals, are
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close to one another at least for some purposes.
Methyl ethyl ketone is a ketone, and is not a lower alkyl acetate. MEK
is a homolog of acetone. A homolog is defined as a:

Member of a series of compounds whose structure differs regularly

by some radical, e.g., =CH,, from that of its adjacent neighbors in

the series.
FF CF 8. Thus, in this case, MEK has an additional methylene group as
compared with acetone. However, MEK does not have exactly the same properties
as acetone.

Normally, if one of ordinary skill in the art wanted to see how far cne
could extend the N-alkylation of the ‘035 patent, one would try another ketomne
besides acetone, possibly 2-butancne (another name for MEK). By the same
token, one of ordinary skill in the art £amili§r with a range of ketones would
read the ‘035 patent, and would notice the specificity and exclusivity of the
claim to the use of acetone. Therefore, ome would conclude that other ketcnes
were not included because they did not work., FF CF 9. Indeed, Mr. Hytdinen
read the ‘035 patent to exclude MEK. FF CF 7. -

Furthermore, as seen from the extensive testing conducted by Fermion,
Tanabe, and complainant’s expert, the use of MEK as a solvent could not be
simply substituted for acetone in the ‘035 process. In. 1981, Tanabe attempted
to use MEXK as the solvent in the N-alkylation of TZP. 1In 1981, Tanabe’'s
experiments with MEK either resulted u; no product or impure product.?® FF CF
as.

Fermion duplicated examples found in the ‘03§ patent, and compared the

results obtained with the ‘035 patent solvent to those obtained when MEK was

2 This failure on Tanabe’'s part may explain why MEK was not claimed in the
‘035 patent.
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used as the solvent. FF CF 47. With the exception of ‘035 patent Example 2
(in which case the reacticn proceeded a little faster with MEX), the
substitution of MEK for the solvent of the patent Examples provided
substantially different, and worse results.?® FF CF 48-SS.

Similarly, Professor Baldwin'’'s tests demonstrate that the mere
substitution of MEK for the '035 patent’s sclvents did not result in an
N-alkylation process which achieved yields nnd/oi productivity comparable to
that achieved in the Examples of the ‘035 patent. FF CF 57, 60.

Permion presented evidence as to why it decided to invest resources in a
potassium carbonate/MEK process despite the teachings, or lack of teachings,
in the ‘035 patent. ¥hile at university, Mr. Hyténen tried alternatives to
acetone in an alkylation with poialuiun carbonate. One of the substitutions
he tried was MEK for acetone. He later had better success with another
Chemical. Although he tried these substitutions, Mr. Hyténen believes that
mnn* researchers (including his professor) think that certain alkylation
reactions are specific tc acetone FF CF 10. Mr.' Hytémen h;d experience with
MEK at Fermion hetofe starting has diltiszem developmant work. FF CF 1l1.

During the course of experimerazion with MEK, Fermion learned that the

» In patent Example 3, the use of ground potassium carbonate in combination
with ethyl acetate resulted in an N-alky.ation reaction which proceeded to
completion as described in the patent :.e.. within six hours. 1In contrast,
with MEK and ground potassium carbonste. after six hours roughly 60% of the
starting TZP remained. FF CF SC.

In patent Example 4, Fermion was able to duplicate the results reported
for acetone and powdery potassium carbonate, essentially complete TZP
conversion within nine hours. Rowever, when MEK was substituted for the
acetone, the reaction did not proceed at all, essentially all TZP remained
unreacted. FF CF S51.

Patent Example S did not proceed as written. FF CF 52.

In patent Example €, the substitution of MEK for the methyl acetate of
the example resulted in an N-alkylation which proceeded to completion in two
hours, while with methyl acetate the reaction took thirty hours. FF CF 53.

72



amount of C present in the potassium carbonate/MEK process was critical.
FFP CF 25. Fermion learned :hﬁt the process did not work with either too much
or too little added C . FF CP 28. After Fermion's success viéh a
potassium carbonate/MEK N-alkylation process in the pilot plant, Mr. Hytdnen
began to experiment with making the process less sensitive to the amount of
C present, and therefore “more tnliaﬁle.' FF CF 25.
Mr. Hytdnen discovered that by reducing the ratio of (o
c it was possible to reduce the sensitivity of the

MEK and potassium carbonate to the amount of C present. FF CF 30;
Fermion discovered that its present process is extremely reliable, always
proceeding to completion, i.e., all the TZP is consumed. FF CF 32.

The ‘035 patent contains no teaching that the amount of € in the
process is critical. FF CF 33. 1Indeed, the ‘035 patent provided no guidance
to Fermion and Mr. Hyténen 1n‘.olvang the problems eneountercé with the MEX
and potassium carbonate process. FF CF 4.

The question presented in this investigation is not whether respondents
have misappropriated a method to make diltiazem in any yield whatsoever.
Rather, the guestion is whether respondents have misappropriated an invention
for an improved method of making diltiazem efficiently, safely and in high
yield, and the question ©f infringemen: under :he.doc:tine of equivalents
should be reviewed in :h;- context in view of Tanabe’'s decision to use
restrictive 1a$guage in the claims of the ‘035 patent, lpecifyiﬂg only acetone
and no other keytone solvent, and given the admissions made to the PTO about
the specificity of the claamed inventaon, and the further admissions Tanabe
made to the EPO and other foreign patent offices, it has not been shown that

Fermion’'s use of MEK is equivalent to the acetone covered by claim 1 of the
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‘035 patent. Therefore, it has not be.en demonstrated that the accused Fermion
process infringes claim 1 of the ‘035 patent.

Alternatively, if the Commission £inds that the Permion process infringes
the ‘035 patent, the sanctions in numbered paragraph 1 of Qrder 52 should
apply,?° and the scientific expert testimony adduced by complainants to show
that MEK is an equivalent of acetone should be stricken because it is not
based on material in the ‘035 patent. Complainants would then have failed to
prove that the Permion process infringes the ‘035 patent. Thus, for this

alternative reason, Fermion could not be found to infringe the ‘035 patent.

IV. CLAIM 1 OF THE ‘035 PATENT IS INVALID UNDER 35 U.8.C. § 103
A. Genaral lLaw Applicable to Section 103 of the Patent Act
Secticn 103 of the Patent Act provides in pertinent part as follows:
A patent may not be cbtained though the invention is not identically
disclosed or described as set forth in section 102 of this title,
if the differences between the subject matter sought to be patented
and the prior art are such that the subject matter as a whole would
have besn obvious at the time the invention was made to a person
having ordinary skill in the art to which the subject matter
pertains.
35 U.S.C. § 103. Thus, the claims of a patent must fall if it is determined
that the differences between them and the pertinent prior art would have been
Obvious to a person reasonably lkincd'in that art. Graham v. John Deere Co.,
383 U.S. 1, 37 (1966). However, the Patent Act provides that a patent is
presumed to be valid. 35 U.§.C. § 282. Conseguently, the presumption of

validity can only be overcome by clear and convincing evidence. loctite Corp.

¥ It does not appear that Permion joined in the sanctions motion. However,

OUII as the party representing the public interest supported the motion. 1If
the sanctions are appropriate, it is not in the public interest to bar imports
which would reward complainants’ sanctionable conduct. Thus, Fermion should
have the benefit of the sanctions even if it did not join in the motionm.
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v, Uitraseal Ltd., 781 F.2d 861, 872 (Ped. Cir. 1985).
Although the ultimate question of patent validity is one of law, a

determination on the question of validity under section 103 requires several

factual determinations. Graham v. John Deere Co,, 383 U.5. at 17. The

Supreme Court has held that:
Under § 103, the scope and content of the prior art are to be
determined; differences between the prior art and the claims at
issue are to be ascertained; and the level of ordinary skill in the
pertinent art resolved. Against this background, the cbviousness
or nonobviousness o©f the subject matter is determined. Such
secondary considerations as commercial success, long felt but
unsolved needs, failure of others, etc., might be utilized to give
light to the circumstances surrounding the origin of the subject

matter sought to be patented. As indicia of obviousness or
nonobviousness, these inquires may have relevancy.

ig.

The Federal Circuit has held that °®[t]he person of ordinary skill is a
hypothetical person who is presumed to be aware of all pertinent prior art."
Sustom Accesgories. Inc. v, Jeffrev-Allap Indus.. Inc., 807 F.2d 955, s€2
(Fed. Cir. 1986). Accord In re Wood, 599 F.2d 1031 (C.C.P.A. 1979).

When prior art references require selective combination to render an
invention obvious, the combination must not be based on the hindsight gleaned
from the invention itself. Instead, ®(s)omething in the prior art as a whole
mus:.lugge-t the desirability, and thus the obvioua#esl, of making the
combination.” Uniroval. Inc. v. Rudran-Wilev Corp., 837 F.2d 1044, 1050 (Fed.
Cir.), gert. denied. 488 U.S. 825 (1988). Prior art references need not
explicitly suggest combining their teachings. The knowledge generally
available to one of ordinary skill in the art may lead one to combine the
relevant teachings. JIpn re Nilspen, 851 F.2d 1401, 1403-04 (Fed. Cir. 1988);
ashland Qil, Inc. v, Delta Regine ¢ Refractories. Inc., 776 F.2d 281, 297 n.24
(Fed. Cir. 1985), gext. depjed, 475 U.S. 1017 (1986). The Federal Circuit has

75



held that *[o)bviousness does not require absolute predictability of success.®
In re O'Farrell, 853 F.2d 894, 903 (PFed. Cir. 1988). Rather, "all that is
required is @ reascnable expectation of success." Id, at 904. The reascnable
expectation of success may be derived from the combination of prior art
references. 14,

When prior art relied on by the party attacking the patent was previously
considered by the patent examiner, deference is due the decision to issue the .
patent. American Hoist and Dexxick Co. v, Sowa and Sons. Inc., 725 F.2d 1350,
1359 (Fed. Cir.), cert. denied, 465 U.S. 821 (1984). However, when aﬁ
attacker produces prior art or other evidence not considered by the PTO, there
is no reason to defer to the PTO so far as the effect of the new evidence on
validity is concerned. JId. 1Indeed, reliance on prior art that is “more
pertinent than the art considered by the PTO may facilitate meeting the burden
of proving invalidity.®* Uniroval, 837 PF.2d at 1050. 1In any Mt. *[a]ll
evidence bearing on the validity issue, whether considered by the PTO or not,
is to be taken into account by the tribunmal in which validity is attacked.*
Id. at 1360.

The ‘035 patent has been subject to reexamination.3! The fact that it

B On May 3, 1993, respondent Abic filed with the PTO a Request for
Reexamination of the ‘035 patent, accompuu.ed by the Declaration of Dr.
Taylor. RX 1086.

On June 25, 1993, the PTO granted Abic’s Request for Reexamination
stating in part. ld.

On September 1, 1993, Tanabe filed with the PTO an Intomt:icn Disclosure
Statement identifying 145 references, including non-confidential versions of
the Answers filed by each respondent in this investigation which discussed the
prior art and its purported relevance to the ‘035 patent. Included also were
declarations from Messrs. Gambrell and Adelman. RX 169%0. On November 3,
1993, Tanabe filed with the PTO a Supplemental Information Disclosure
Statement identifying an additional 27 references. RX 1€81.

On November 18, 1993, the PTO issued an Office Action in which all the
claims of the ‘035 patent were rejected as unpatentable under § 103. RX 1603.

(continued...)
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has survived reexamination should be taken into account when making a
subsequent determination as to patent validity or invalidity. The Federal
Circuit bas held that the burden of proving the non-patentability of claims in
a patent is made heavier when the patent has survived a reissue or
reexamination proceeding in light of the same prior art later presented to a
court. Qugtom Accesgories, 807 F.2d 955. Nevertheless, the PTO‘s decision on
reexamination is not binding on the Commission. FPor example, in addition to
relying on prior art not considered by the examiner, it may be shown that the
Examiner adopted an erroneocus position during reexamination. Certain
Stabilized Hull Units and Components Thereof and Sopar Units Utilizing Said
Stabilizing Hull Dpits, 218 U.S.P.Q. 752 (U.S. Int’l Trade Comm’n :.532) (the

examiner adopted an erronecus positicn on the scope of the prior art).3?

3(...continued)

The November 18, 1993 Office Action rejected all claims “over Kugita et
al. 257 taken in view of the British Patent, Pachter et al., Johnstone et
al., and Nagarajan et al." Id.

On December 9, 1983, Tanabe conducted an interview with Examiner Robert
T. Bond. CX €38. ‘

On January 18, 1994, Tanabe filed a Response to the Office Action
attaching the Declarations of Drs. Jack E. Baldwin and Andrew S. Kende, and
selected pages from the deposition transcripts of certain witnesses. CX 638.

On February 4, 1994, Tanabe conducted a second interview with Examiner
Bond, at which Drs. Baldwin and Krapcho were present. CX 638.

On February 28, 199¢, and while the first request was still pending,
respondent Plantex and third party American Cyanamid Co. filed a second
Regquest for Reexamination of the '035 patent, accompanied by a Second
Declaration of Dr. Taylor, as well as additional pages from the deposition
transcripts of certain witnesses. Jd, ‘

On May 2, 1994, the PTO granted Plantex’'s and American Cyanamid‘s second
Request for Reexamination of the ‘035 patent. Jd.

On July 26, 1994, the PTO issued Reexamination Certificate No. Bl
4,438,035, Id,

32 The Federal Circuit has considered the effect of a reissue proceeding on
the presumption of patent validity. Like the resxamination proceeding, the
reissue proceeding does not allow for cross-examination or wany of the other
procedural safeguards required by the trial-type hearing provided for in the
ITC Rules. The Federal Circuit has held that the examination procedure which
(continued...)
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B. Analysis Under Section 103
1. Bcope and Cnne.ﬁt of the Prior Art

The Pederal Circuit has set forth the following general test to determine
whether the subject matter of a reference should be considered prior art to
the claimed invention:

Pirst, we decide if the reference is within the field of the
inventor's endeavor. If it is not, we proceed to determine whether
the reference is reascnably pertinent to the particular problem with
which the inventor was involved.
In re Deminski, 796 F.2d 436, 442 (Ped. Cir. 1986) (quoting In re Wood, 599
F.2d at 1036). Accord Orthopedic Eguip, Co.. Inc.. v, United States, 702 F.2d
1005, 1009 (Ped. Cir. 1983)('in determining the relevant prior art of the
claims in suit one looks to the nature of the problem confronting the
inventor.”).

The '035 patent involves the alkylation of a benzothiazepinone (TZP)
through the use of partitular base/solvent combinations. A benzothiazapinone
is within a class of compounds denominated as N-aryl amides, and is
denominated as such because the N-aryl functional group is included within the
TZP compound. An N-ary. amide is & further subtype in the general class known

as amides.

The stated endeavor ¢! the inventor was to alkylate TZP under mild, non-

32( . . continued)

results in a reissue application "should be given appropriate consideration
and due weight,* and further that the examiner‘'s decision on an original or
reissue application is evidence tha: must be considered in determining whether
4 party asserting invalidity has wmet 1ts statutory burden by clear and
convincing evidence. However, the Federal Circuit has also held that an
examiner’'s decision is never banding on a court, even a decision to allow a
Teissue application that was subject to a supplemantal internal review at the

FTO by three examiners. lnterconnect Planning Corp, v, Feil, 774 F.2d 1132,
1139 (Fed. Cir. 1985).
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ydangerous conditions, in high yield, above 87¢.» CX 1 and 2. The problem
facing the inventor was to find the right base/solvent combinations to provide
mild, nnn-daigaroul conditions, high yield and sasy solvent recovery.

The reactive part of the TZP molecule is known as an N-aryl amide.
Chemists would commonly look to the reactive portion of the molecule in
searching the literature for information concerning the prior art. PF D 20.
They will also search for prior art in closely analogous molecules. 1If a
prior art process is discovered that may prove useful the literature would be
searched for all uses of that process.

The wide scope and content of the prior art to the ‘035 patent is
illustrated by the 170 references actually cited by the patentee and Abic
during the reexamination. FF D 10. Although other prior art references are
discussed in this Initial Determination, :hc‘tollowiag are the principal prior
art references relied on by respondents and OUII during the hearing in this
investigation that were alsoc before the examiner during reexamination:

. U.S. Letters Patent 13,%6:2.257 to Kugita et. al. , which

the examiner characterized as showing "the conventional
process for production of benzothiazepinones such as
diltiazem by alkylation. . . .* FF D 27. The ’'257 patent
teaches the N-alkylation of the identical substrate of the
‘035 patent, TZP, with the alkyl halide DMC-HCl using as a
base an alkali metal, alkali metal hydride, or alkali
metal amide, and as e s.:table solvent, for example,
dioxane, toluene. xylene or DMSO, to yield the identical
alkylated produc: as that of the ‘035 patent. FF D 27,
29, 30.

2. Pachter and Kloetzel, °*methylation of Some Amides in

33 For many years prior to the application for the ‘035 patent Tanabe had

utilized a process in Japan and had sold the products of that process in the
United States which provided for alkylation of TZP under mild, non-dangercus
conditions in high yield. This was the KOH/DMSO process. The ‘035 process
was superior to KOH/DMSO in that it facilitated easy recovery of the solvent
80 that it could be reused, thus reducing the cost of producing diltiazem. See
discussion, jnfra, at 4.
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Acetone,” 74 J. Am. Chem. Soc. 1321-22 (1952) ("Pachter
‘reference®), which discloses the N-alkylation of several
N-aryl amides using the base/solvent combination
KOH/acetone, with good yield. FF D 4S.

3. Worley et al., "2-Dialkylphosphonyl- and 2-Alkylidene-
3,4-dihydro-3-0x0-2H-1,4-benzothiazepines,® 40 J. Org.
Chem. 1731-3¢ (1975) ("Worley®"), which describes the
successful N-alkylation of an Ne-aryl amide lactam under
Pachter conditions, using the alkylating agents methyl
iodide and ethyl bromo acetate, and reporting a 73% yield.
FF D 80. .

4. Johnstone et al., "A Rapid Method of N-alkylation of
Amides,®" 16 J. Chem. Boc. 2223-24 (1969) (*Johnstone"),
which reported the use of Pachter conditions, in this case
the base/solvent combination potassium hydroxide/acetone,
to alkylate a substrate that is not an N-aryl amide. PF D
93.

S. Nagarajan et al., "Condensed Heterotricycles: Amino &

: Aminoalkyridibenz [b,£) [I,4]) oxazepin-II(IOH)-ones," 12
Indian J. Chem. 236-4€ (1974) ("Nagarajan®), which shows
the N-alkylation of a lactam* structurally similar to
TZP, using conditions similar to those used in the ‘257
patent. FF D 104.

6. U.S. lLetters Patent 3,895,006; 3,948,889; 3,075,967; and
3,455,902, which issued to John Krapcho, and describe the
N-alkylation of benzothiazepinones. FF D 144.

The following references were not of record before the PTO examiner:

1. U.S. Letters Patent 4,377,522, which issued to Quirico
Branca in 1983, is prior art based on its £iling date
before the Japanese counterpart to the ‘035 patent.3® The
‘522 patent discloses an alkylation reaction of a
seven-member ring N-aryl amide using DEC, DMC or methyl
iodide, with potassium carbonate and acetone as the
base/solvent combanation. FF D 130.

2. U.S. Letters Patent 3,910,887, which issued to Walter ven
Bebenburg in 1975, discloses alkylation of a seven-member
N-aryl amide ring using DMC as the alkylating agent, and
potassium carbonate/acetone as the base/solvent

3 Lactams, including TZP, are cyclic amides. FF D 81, 82.

3% The application for the '035 patent was filed on December 1, 1982, based
on a foreign application priority filing date of December 7, 1981, in Japan.
cX 1.
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combination. FF D 133.

3. U.5. lLetters Patent 3,644,338, which issued in 1972 to
Karl Schenker, discloses the alkylation of a compound
which, although not an aryl amide, is an amide with a
seven-member ring. The reaction uses DMC as one of the
possible alkylating agents, potassium carbonate as a
possible base, and acetone as a possible solvent. FF D
13S.

Additional prior art to the ‘035 patent is found in the process used by
Tanabe prior to its use of the ‘035 process to manufacture diltiazem. The
process in question used potassium hydroxide (KOH) as the base and
dimethylsulfoxide (DMSO) as the solvent during the N-alkylation step. FF D
227. It is undisputed that from approximately 187€¢ through 1984, i.e., more
than one year prior to the priority filing of the application for the ’'035
patent, complainant Tanabe sold diltiazem manufactured by the XOH/DMSO process
in the United States. FF D 262. By reason of section 102(b) of the Patent
Act, the diltiazem sold in the United States during that psriod constitutes

prior art to the ‘035 patent.’*

¥  Complainant contends that the KOH/DMSO process is not prior art for the
reasons among others that this process is a two-step process, that DMSO is a
super base, and that the administrative law judge has recognized that this
process is not eguivalent to the ‘035 process. Complainant‘'s Post-Trial Brief
at 32-33. None of these points is well taken.

. Claim 1 of the ‘035 patent contains no limitation as to the number of
stages or steps in the process, or concerning the order of adding the
reagents. There is some indication in some of the experiments in the body of
the patent that the reagents are mixed together simultaneously, but there is
no explicit teaching in the patent of the importance of the order of mixing
reagents. Nor is there any limitation in the claim or teaching in the patent
about superbases with a pk of over 18. A '

Finally, the administrative law judge in Order No. 41, discussed the
deposition testimony of one of complainants’ experts in finding no dispute as
to the material facts in the Summary Determination Motion at issue. That
deposition testimony also contained the expert‘s views concerning DMSO.
However, the administrative law judge found only that there was no dispute as
to material facts concerning the motion, and gave no substantive credence to
the testimony. The complainants confuse the nature of a ruling on Summary
Determination with a factual determination on the merits based on all the
evidence. ’
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Section 102 of the statute provides in part as follows:
A person shall be entitled to a patent unless --

* ® ®

(b) the invention was patented or described in a printed
publication in this or a foreign country or in public use

or on_sale in this countryv., wore than one year prior to the
date of application for a patent in the United States .

35 U.5.C. § 102 (emphasis added). Furthermore, if a sale is sufficient to
effect an on-sale bar under 35 U.5.C. § 102(b), it also constitutes prior art
under 35 U.5.C. § 103. In re Kaglow, 707 F.2d 1366, 1374 (Fed. Cir. 1983).
product placed on sale may create a section 102(b) on-sale bar to
patentability either alone, if the product is an anticipation of the later
claimed invention, or in conjunction with section 103, if the claimed
invention would have been obvious in conbinatien with other prior art.
LaBountv Mfg., Inc. v, United states Int’l Trade Comm's. 958 F.2d 1066, 1071
(Fed. Cir. 1992).

_ Complainants contend that Tanabe‘'s KOH/DMSO process cannot be prior art
to the ‘035 patent because Tanabe practiced this i:roc.u only in Japan. |
However, the fact that the process in question was carried out in Japan is
irrelevant inasmuch as t..he products made by that process were sold in this
country.

The Federal Circuit has held tlut:~
(Slales or offers by one person of a claimed invention v;ill bar
another party from obtaining a patent if the sale or offer to -311
is made over a year before the latter‘s f£iling date.
An exception to this general rule exists where a patented method
is kept secret and remains secret after a sale of the unpatented
product of the method. Such a sale prior to the critical date is

a bar if engaged in by the patentee or patent applicant, but not if
engaged in by another.



In re Cavepev, 761 F.2d 671, €75 (Ped. Cir. 1985) (citations and footnote
omitted). In this case, the patentee is also the party that made the sales
more than one year prior to the £iling of the patent applicatiom, and the
principle of on-sale bar applies as against Tanabe.

Under Caveney it is immaterial whether the product on sale was made in
the United States or abroad, as long as the sale or offer to sell was made in
the Unitéd States (as in this case), or even to a company with its place of
business in the United States. Jd, 676-77. Although the patent at issue in
Saveney was a product patent, the language employed by the PFederal Circuit
explicitly contemplates the use of a method to produce a product put on sale
or offered for sale.’’ |

Complainants contend that in order for the on-sale bar to apply to a
process patent the process must itself be carried ocut in the United States.
They rely principally on Shurie v. Richmond, €99 F.2d 1156 (Ped. Cir. 1983),
in which the Federal Circuit construed the meaning of 35 U.5.C. 102(g), which
provides in part as follows:

[A person shall be entitled to a patent unless --]
(g) before the applicant’'s invention thereof gthe invention
wag mage in this countrv by another who had not abandoned,
suppressed, or concealed it.
35 U.s.C. § 102(g).
Shurie involved an interference proceeding at the PTO. The senior party

claimed priority of invention based on its sale in the ﬁnitcd States of

products produced by the claimed process. The Pederal Circuit denied the

37 This is not as complainants contend, » question of first impression.

Rather, the statutory language clearly covers sales which are made in this
country, and the place where the process is performed is irrelevant under §
102 (b) .
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claim to priority, holding that "because (8hu:iei never performed that process
in the United States, Shurie is restricted to his filing date." 699 F.2d at
1158.

The principal difference between § 102(g) and § 102(b) is that § 102(b)
bars 8 patent if the product of the process was sold in this country prior to
the critical date, whereas § 102(g) bars a patent if another made it in this
country prior to the applicant’s invention. Complainants’ reliance on Shurie
to show that the on-sale bar provision of section 102(b) wust apply only to
processes performed in the United States has no support in the statute or in
the Shurie decision. While the plain language of 102(g) applies to inventions
"made in this country," section 102(b) does not specify where the invention is
to have been made. Indeed, section 102(g) applies strictly to the assignment
of priority among would-be inventors. The Pederal Circuit’s holding in Shurie
that *the importation into the United States of a product produced by a
particular process is not egquivalent. £or patent entitlement purposeg, to the
performance of the process in the United States” lends no support to
complainants’ views. Shurie, €99 F.2d at 1159 (emphasis added).?*

Not only is the statutory language ©of the two provisions essentially
different, the on-sale bar provisior of oecixon ioé(b) has l;vernl underlying
policies which differ from those of occﬁxcn 102(g). The Federal Circuit has
held that the on-sale bar serves many purposes, including *"a policy against
removing inventions from the public domain which the public jultitiably comes
to believe are freely available due to commercialization. . . ." Caveney, 761

F.2d at 676. Furthermore, °[o)ne policy underlying the bar is to obtain

3 see 2180 LaBountv. 958 F.2d at 1071 n.3 ("A section 102 (b)/103 bar
obviously concerns a device which is not a reduction to practice of the
claimed invention. Nevertheless, such an on-sale device is prior art.")

84



widespread disclosure of new inventiocns to the public via patents as soon as
possible; tnotﬁer is to prevent the inventor from commercially exploiting the
exclusivity of his invention substantially beycnd the statutorily authorized
17-year period." RGCA Corp. v. Data Gen, Corp,, 887 F.2d 1056, 1062 (Fed. Cir.
1989). Consequently, :-he purposes of the 102(b) on-sale bar (as reflected in
its language) are not served by restricting application of the bar only to
sales of products produced by claimed processes carried out in the United
States, but rather by finding the existence of an on-sale bar when a sale or
offer to sell occurred in this country, despite the fact that the process may
have been carried out abroad.

Inasmuch as the sale of diltiazem made by Tanabe’s KOH/DMSO process was
sufficient to effect an on sale bar,’’ the KOH/DMSO process is prior art to
the ‘035 patent.

2. Diffarences Betwsesn the Prior Art and the cua- at Issue
Background

As required under Graham v, John Deere, the differences between the prior

art and the claim at issue must be determined. The focus must be on the

differences between hypothetical combainations of prior art and the claimed

3" In rebuttal to respondents’ findings concerning Tanabe’'s KOH/DMSO

process, complainants indicate that i1mportations of diltiazem made by that
process occurred in connection with clinical trials in the United States.
However, complainants’ proposed {indings of fact state that Tanabe used its
KOH/DMSO process for approximately 10 years, and further contrast the
commnercial use of the KOH/DMSO process with the supposed commercial success of
the ‘035 patent process. See CFF €5¢, 456. Therefore, it is clear that in
addition to any clinical trials that took place in the United States using
diltiazem made by the Tanabe KOH/DMSO proceas, commercial sales of the product
were alsc made.

If complainant seeks tc rely on sale or transfers of diltiazem for FDA
clinical trials as an exemption from the 102(b) on sale bar, it has failed to
point out the law, or adduce evidence to support such a conclusion. PFurther,
this issue was not included in the complainants’ Prehearing Brief and
complainants are barred from including it now.
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invention as a whole. Kaglow, 707 F.2d at 1374.

The N-alkylation process described in the ‘035 patent is typical of the
types of projects that process development chemists would have undertaken in
1981. FF D 12. The inventors of the '035 patent knew prior to 1981 that the
N-alkylation ruac:ion.;n:kcd and that commercially feasible nn:hods existed.
The only question faced by the inventors was whether cheaper, easier-to-handle
bases or solvents giving high yield could be used. FF D 21.

The chemistry of organic compounds revolves around the chemistry of
functional groups. FF D 17. Punctional groups are more important than ring
structure in determining chemical reactivity. PFF D 18. A chemist can choose
reaction conditions by focusing on the functiocmal group on which one wishes to
ca:rf out the chemical transformation. The ring framework to which the
functional group is attached plays a minor role, if any, in the functional
group chemistry. Thus, in organic chemistry, synthetic r.aetienl depend upon
and are focused on the properties of the functicmal group. FF D 20.

The functional group known as an *N-aryl amide," is part of the structure
of the substrate N-alkylated in the °035 patent, i.e., TZP. An N-aryl amide

has the following general structure:

n’J:>O

i
-

FF D 19.
The process claimed in the ‘035 patent involves the conversion of an
N-aryl amide, j.e.,, TZP or acetyl-TZP, to an N-alkylated amide. PFF D 22.

In attempting to improve on the ‘257 patent, the person of ordinary skill



in the art would have firat looked for art related to benzothiazepinones and
N-aryl amides, because both contain the reactive part of the TZP molecule for
alkylation. FP D 23. Second, the person of ordinary skill in the art would
have looked to alkylation of amides in general. This is precisely what Dr.
Pachter did. 1In fact, he found the solution to his problem in the work of
Gabriel who worked with amides. FF D 39.

The hypot.het:ieal person of ordinary skill would have found references
such as Pachter®® et al., "Methylation of Some Amides in Acetome,” 74 J. Am.
Chem. Soc. 1321-22 (1952) ("Pachter rsference®); Worley et al.,
*2-Dialkylphosphonyl- and 2-Alkylidene-3,4-dihydro-3-oxo-2H-1,4-
benzothiazepines,® 40 J. Org. Chem. 1731-34 (1975) ("Worley"); Clark et al.,
"8y~ chesis and Analgesic Activity of 1,3-Dihydro-3-(substituted phenyl)
imidazo[4,5-blpyridin-2-ones and 3- (Substituted phenyl)-1,2,3-triazolol4,5-
blpyridines," 21 J. Med Chem. 965-78 (1978) ("Clark"); Nagarajan et al.,
"Condensed Heterotricycles: Amino & Amincalkyridibenz[b,f] [I,4] oxazepin-
IZ(I0H)-ones, " 12 Indian J. Chem. 236-46 (1974) ("Nagarajan”); and lLatif and
Sattar, "A Note on the Alkylation of Amides,” 32 J. Indian Chem 489-90 (1955)
('Li:.it') . FF D 23. These references, and many others, were part of the
reexamination of the ‘035 patent.

Reexamination of the ‘035 patent was requested by respondent Abic, and
supported by a declaration of its expert_:. Dr. Taylor. The examiner initially
agreed with Dr. Taylor, and rejected all the claims of the ‘035 patent. PFF D
7, 8. The bases for the initial rejection included:

(a) The ‘257 patent showed a conventional method of N-
alkylation;

4°  Dr. Magnus found the Pachter reference in five minutes. Magnus Tr. 3156.

87



(b) Pachter and subseguent - references showed the “widely
used” N-alkylation of N-aryl amides with the same bases
(potassium hydroxide, potassium carbonate) and the same
solvent (acetone) as the ‘035 patent;

(e) British 119 and Nagarajan showed
dimethylaminoethylatien (i.e., vreaction with DMC) of
dibenzoxazepinones ;

(d) Johnstone *“further illustrated] the value of the
Pachter et al. technique.®

FFDB.

In response to the examiner’'s rejection of the claims of the ‘035 patent,
Tanabe submitted declarations by its experts, Drs. Baldwin and Kende, who
argued that:

(a) The Pachter technique was not widely known;

(b) Pachter did not render the ‘035 patent cbvious because

it (i) disclosed only amides which were not cyclic and (ii)

did not disclose DMC as an alkylating agent;

(c) British ‘119 and Nagarajan were limited to *"nitro-

substituted®” amides, and thus not relevant to N-alkylation

of TZP which had no nitro substituent;

(d) Johnstone was not pertinent;

() A number of potential side reactions, including

retro-Michael reaction, ring-cleavage, O-alkylation, and

carbonyl O-alkylation might occur, and might prevent high

yields of the ‘035 patent. 4
FF D 9.

In his final consideration, the examiner issued the reexamination
certificate stating that the prior art then of record did not establish the
obviocusness of the ‘035 patent. PFF D 11. The principal prior art of record
during the reexamination and other prior art not of record before the examiner
_ is discussed below.

The Priocr Art
a. The Kugita ‘257 Patent



During the Reexamination of the ‘035 patent, the examiner issued an
Office Acticn wherein he stated that "Kugita [’257] show the conventicnal
process for production of benzothiazepinones such as diltiazem by
alkylation...." PFF D . 1In determining to accept Abic’s petition for
reexamination the examiner concluded that:

It would be cbvious for one of ordinary skill in the art to use the

_ Pachter et al technique in the Xugita et al. [’257] process. Since

the desirability of Pachter’'s technique has been long established,
it would be cbvious to use it in a process such as that of Kugita et
al. One would be motivated to do so in the desire that superior
results would be achieved. The chances for success would be
excellent.

FF D 28.

The ’'257 patent discloses a process for the. N-alkylation of the identical
substrate as the '035 patent, i.e., TZP, using the alkyl halide DMC-HCl1 to
yield the identical alkylated product. As a base, the ’257 uses an alkali
metal, alkali metal hydride, or alkali metal amide, and as a suitable solvent,
for example, dioxane, toluene, xylene, or DMSO. FF D 30.

Thus, the °257 patent (the only patent cited in the ‘035 patent) teaches
that benzothiazepinones, can be alkylated under riéorou- conditions (g‘g*{
NaH/DMSO) using somewhat dangerous bases that can result in explosions, and
solvents that are inconvenient, and which result in relitivnly low yields. FFP
D 34. 1In seeking to improve upon the °257 process, a process development
chemist would rapidly realize :hat':he reactive portion of the TZP molecule is
what is known as an "N-aryl amide®. PF D 233,

b. The Pachter Reference
The Pachter reference was published in 1952 as a result of work done by

Dr. Pachter towards his Ph.D. thesis under the tutelage of Dr. Kloetzel. FF D

The N-aryl amide structure, which is part of TZP, is alsc a part of each



of the substrates. alkylated by Dr. Pachter in 1952. FF D 36.

The Pachter reference applied the known Gabriel synthesis conditioms to
N-aryl amides. FF D 39. Pachter’s process used the same base/solvent
combination as the ‘035 patent, namely, potassium hydroxide and acetone. FF D
40.

Pachter disclosed the following N-alkylation of an N-aryl amide using KOR

1

R KOH R
N/k e AN ———, N/k
acetone
0 | 0

R1

|
H

and acetone:

R!X above represents an alkyl halide. FF D 42. Pachter disclosed successful

N-alkylations using methyl iodide as the alkyl halide, in which R was methyl
(-CH,) or phenyl C —© D . PPDAa.

Pachter decided to use potassius hydroxide and acetone based upon the
teachings of the prior art that alkylation of an amide, in what is known as
the Gabriel synthesis, .ucmq.d with potassium hydroxide. yet failed under
'2'57 conditions. FF D 8% According to Pachter, it was important to have as
much of the base as possible in -ohuzén in order for the reaction to take
place rapidly. Therefore. he chose potassium hydroxide as the base because
potassium bases are more scluble in acetone than sodium bases. FF D 45. He
chose acetone as the solvent because he knew he could get his compounds into
the acetone solution quite readily and because it would provide a good medium
for the reaction. PFF D «6.

The person of ordinary skill in the art would do exactly what Dr. Pachter
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did. If ocne wants to carry out a reaction on a substrate, one looks at what
has been done that is analogous, to see whether it can be applied to the
system at hand. The closer the analogy, and the closer the example from the
literature, the greater ggntidance of success one has. FF D 57.

The Pachter reference itself has become part of the art, to be used in
the same manner by other organic chemists. FF D 59. Some of the compounds
alkylated by Pachter were complex. The (N-methylbenzamido)diphenylamine
compounds that Pachter alkylated had two possible sites for alkylation, the
amide nitrogen and the amine nitrogen. Alkylation of the amine did not
interfere with alkylation of the amide. FF D 50, 51. BRBach of the N-alkylated
amides has an aryl, or benzene ring, and a carbonyl. The benzene ring and the
carbonyl flank the nitrogen, which is to be alkylated. FF D 47.

' The process taught in the Pachter reference was an improvement over
earlier processes because it achieved the N-alkylation r.actién by switching
the known bases and solvents (later disclosed in the ‘257 patent) to potassium
hydroxide/acetone (those later described in the ‘035 patent). In his paper,
Dr. Pachter showed that in relatively short reaction times, and under very
convenient conditions, one could rapidly and in good yield produce the
necessary compound. Dr. Pachter’'s paper teaches that some compounds are
inactive under ‘257 conditions, but easily Alkylaﬁcd under Pachter conditions.
FF D 73. The Pachter reference disclosed that the usual wethod for alkyla:ing
N-aryl amides until his publication included the use of dangerous metals,
metallic sodium, or sodium hydride in inert solvents (i.e., '2S87 condiﬁionl).
FF D 74. Thus, in 1952..P¢chter taught that the substitution of KOH/acetone
for :hé base/solvent combinations later used in the ’'257 patent would avoid

the dangers and inconveniences of such bases and solvents and could actually
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increase yields.‘! FF D 74.

ihs specification of the ‘035 patent is similar to the first few
paragraphs of the Pachter reference, §.4., both describe previous methods as
inconvenient, dangerous, :nd :.gulting in low yields. :ngncd. Dr. Pachter
initially thought the ‘035 patent drafters "copied paragraph 1* of his paper.
FF D 76.

Pachter recognized the problem that the ‘035 patent purports to solve.
Pachter disclosed in his 1952 article that, "([tlhe usual method for the
alkylation of amides, involving metallic sodium and an inert solvent is at
best a rather inconvenient and somewhat dangercus procedure.” Pachter then
suggested replacing the sodium, i.s., a ‘257 base, with the xnn/aeetcn.
system, the same substitution proposed by the ‘035 patent.? rFr D 77.

In the five specific examples described by Pachter, the yields of
N-alkylated amides were from 81t to 0%, FF D 50. Although certain of the
N-aryl amides alkylated by Dr. Pachter had potential alternative reaction
sites, they did not interfere with the desired reaction of the amide. FF D
51.

In explaining why the N-alkylation reaction occurs at one nitrogen rather
than another, Dr. Pachter stated that with respect to one of the amides
discussed in his paper, under neutral conditions both of the amide’s nitrogens

are extremely weak bases. However, under basic conditions, only the nitrogen

a The Pachter reference teaches one of ordinary still in the art that ome
can alkylate an amide under hydrous conditions. FF D 78. In Pachter's
process, water is formed in the reprotonation step. FF D 68. The alkylation
of an amide under Pachter conditions produces water as a side product. PF D
69. ’

@ We do not know if the inventors of the ‘035 patent had knowledge of the
Patcher reference in doing the work which led to the ‘035 patent.
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of the N-aryl amide is sufficiently acidic to be deprotconated and form an
anion. PFF D 63. 1In fact, every attempt known to Dr. Pachter to N-alkylate an
N-aryl amide using Pachter conditions has succeeded. Dr. Pachter knows of
about 100 such N-alkylations. FF D 64.

In 1952, Dr. Pachter concluded that the alkylation proc‘du;e with
potassium hydroxide and acetone seems to have "general application." FF D 39.
Pachter investigated the N-alkylation of N-aryl amides over a range of
conditions, including those in which the amide was activated toward
alkylation, deactivated, and neither activated nor deactivated, thus
demonstrating the general applicability of his reaction procedure. FF D 48.

Pollowing the publication of the Pachter reference, the Pachter
base/sclvent combination of XOH/acetone for the N-alkylation of N;atyl amides
became well-known and well-recognized by those of ordinary skill in the art as
a generally applicable procedure for the N-alkylation of N-aryl amides. FF D
S9.

The examiner in initially rejecting the patent during the reexamination
stated that "Pachter et al. show the widely used alkylation of aryl amides."
FF D 8. 1In his declaration submitted to the PTO during the reexamination,
complainants’ expert Dr. Baldwin argued that a paper by Yamawaki suggested
that the Pachter method is not general. FF D 60. However, the Yamawaki
experiments mentioned by Dr. Baldwin were not limited to N-aryl amides. FF D
60. By contrast, respondents presented over a dozen references in this
investigation which describe Pachter-type N-alkylations of N-aryl amides. FF
D 62.

The prior art at the time of the recxnmination, and at the time the ‘035

patent issued, showed that Pachter conditions worked for the N-alkylation of
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all N-aryl amides and some other amides. FF D 65. In 1981, no reference was
known of in which Pachter’s conditions did not work for the alkylation of an
N-aryl amide. Today, no reference is known in which Pachter’s conditions have
been reported nbt to work for the alkylation of an N-aryl amide. FF D 66.
Also, several references, which are mentioned below, dascribe the ?aeh:cr
conditions in general terms, ¢.g,, Worley (RPX 1094), Johnstome (RX 1137),
Latif and Sattar (RX 1605), Clark (RPX 1093). gge FF D 72.

Given only the ‘257 patent and the Ppéhtc: reference, a person of
ordinary skill in the art would have had an “"excellent" chance (90 percent) of
success, of N-alkylating TZP although there is the possibility of side
reactions. See FF D 35.

c._lmﬂay

In 1975, Worley used KOH/acetone as the base/solvent combination in the
following N-alkylation reaction, stating that the procedure u;ed was the
*general procedure of Pachter and KXloetzel for the alkylation of [N-aryl]
-amides with potassium hydroxide in acetone® (the N-aryl amide structure shown

in bold type):

s potassium s
nyoroxide
Nl - B - :
A acetone
Y 0
.L i

FF D 87.

Worley describes the successful N-alkylation of an N-aryl amide lactam
under Pachter conditions using the alkylating agents methyl iodide and ethyl
bromo acetate, reporting a 73% yield. FF D 80.

The Worley compound is a very good model for TZP. Both compounds are
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N-aryl amides; both compounds have heterocyclic rﬁng systems; both compounds
are aromatic; and both compounds have sulfur in the same position.%’ PP D 88.

Worley's compound is a six-member ring. In terms of ease of alkylatiom,
a distinction between the six-member ring of Worley and the seven-member TZP
ring is not significant for our purposes. On the size of the ring alone, even
complainants’ expert would not draw any distinction between six-member rings
and seven-member rings. FF D 86. Furthermore, Worley does not report any
reaction (or side reaction) of the sulphur atom. FF D 90.

. The amide group in Worley has approximately the same acidity as the amide
group in TZP. FF D 85. The compound alkylated by Worley had a sulfur atom
which, like the sulfur atom of TZP, can transmit its effects through the
aromatic ring down to the nitrogen. If the sulfur atom of TZP were to affect
the N-alkylation reaction of Pachter, such a deleterious effect would have
been seen in Worley. However, Worley cbtained a good yield when using Pachter
conditions. FF D 83. VWorley taught that Pachter conditions can be applied to
a lactam (a cyeclic amide) as well as to Pachter’s N-aryl amides. FF D 82.
Thus, Worley provided assurance that the sulfur atom in the TZP ring would not
inhibit the N-alkylation reaction. PF D 84.

By adding Worley to the ‘257 patent and the Pachter reference, it would
have been even more obvious that one could alkylate TZP under the general
Pachter conditions. PF D 52. The expectation of success would have increased
to 95% with the addition of Worley because the Worley compound is more similar

to TZP in that it is a lactam and it also contains a sulfur atom in the same

“ Abic’'s expert, Dr. Taylor believes that Worley, which uses a substrate

having a six-member heterocyclic ring, is closer prior art to the ‘035 patent
than Nagarajan, discussed below, which uses a substrate with a seven-member
heterocyclic ring (like TZP) but is an oxazepinone. FF D 91.



position as TZP. FF D 92.
d. Johnstone

In 1969, a technical article, Johnstone et al., "A Rapid Method of
N-alkylation of Amides," 16 J. Chem. Soc. 2223-24 (1969) (“Johnstone"),
reported the use of Pachter conditions to alkylate a substrate that is not an
N-aryl amide, calling Pachter ®"a singular example of esasy alkylation of an
amide...." FF D 93.

In Johnstone, a base/solvent combination of potassium hydroxide/acetone
was successful, whereas sodium carbonate/acetone did not work. FF D S4. The
Johnstone use of the Pachter reference and ths use of Pachter conditions is
one further indication that people working on amides locked to reactions
performed on other amides, even if they involved very different substrates.

FF D 95.

Specifically, Johnstone shows an appreciation of :hn.potintial generality
of the Pachter technique, and that the Pachter technique was used as a general
technique. ¥PF D 96.

e. Clark

In 1978, Clark et al. reported the following N-alkylation reaction, in
which the N-aryl amide "was alkylated with alkyl halide and refluxing acetone
solution in the presence c! powdered potassium hydroxide according to the

method of Pachter and Kloetzel® as follows:
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FF D 97.

Clark discloses 40 examples of hydrous reactions an 40 compounds using
Pachter conditions (a base/solvent combination of potassium
hydroxide/acetone), and reports satisfactory yields. FF D 98. Clark reports
the use of Pachter conditions with dialkylaminoethyl chloride in many of the
reactions. FF D 100. |

£. Latif

Latif refers to Pachter as a general proéen for the alkylation of amides
that is applicable for almost all types of alkyl halides. FF D 101. Although
Latif observed some limitaticns for use of the Pachter technique, Latif
records no limitation with respect to any N-aryl amide. FF D 102.

g. Burten |

The N-alkylation of N-aryl amides using the base/solvent. combination
K,CO,/acetone was taught as early as 1968, by Burton et al., "Halogeno-o-
phenylenediamines and Derived Heterocycles Part I. Reductive Fission of
Benzotriazoles to O-Phenylenediamines,® 10 J. Chem. Soc., 1268-73
(1968) ("Burton®). FF D 120. Burton disclosed the following N-alkylation

reaction using K,CO,/acetone:

ci

v _ CH_, '
! N Cl
-~ \ kK,CO,
* R X o—————
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FF D 120.
h. Nagarajan

In the May 31, 1994 Notice of Intent to Issue Reexamination Certificate,
the examiner stated:

Perhaps the most pertinent references are the British Patent and
Nagarajan et al. Both of these referances show the aminocalkylation
of lactams which bears some structural relationship to those of
Kugita et al. using a process similar to Pachter et al. However,
all of the compounds which are amino alkylated contain an activating
nitro group when the Pachter-type process is employed. Nagarajan
et al. shows that where no activating nitro group is present that
the more harsh methods, similar to those of Kugita et al., must be
employed. This indicates that where, activating nitro group is not
present, the Pachter et al. technigque is not operable. This teaches
away from the process of Gaino et al. the patent being reexamined
here.
FF D 103.

This statement of the PTO examiner is incorrect. It is a singular
example of his being misled by the declaration filed by complainants’ expert,
Dr. Kende. 1In his experiments, Nagarajan started with ‘257 conditions and
then switched to Pachter conditions. FF D 109. Nagarajan went to Pachter
conditions because certain alkylations did not proceed under ‘257 conditions.
id.

Nagarajan used ‘257 conditions on the unsubstituted, i.e., no
nitro-substitution, compounds because these were the conditions commonly used
at the time. Houévc:, as Pachter taught, under '257 conditions, a nitro group
is a deactivating group. PF D 104. Nagarajan found that while he was unable
to alkylate nitro-substituted compounds under ’257 conditions, the Pachter

conditions worked well. FF D 108, 109, 11S.

4 While British patent 1,106,119 was not a principal reference used at the

hearing in this investigation, considerable evidence was adduced about the
Nagarajan reference.



Contrary to the examiner’s statement, the Nagarajan paper does not teach
that N-alkylation under Pachter conditions will not work with compounds that
are unsubstituted with the nitro substituent. FF D 117. Nagarajan simply
used ‘257 coﬁditions to alkylate, and (as taught by Pachter) those compounds
that contained an activating nitro group did not proceed. Naga:a?an could
have used Pachter conditions to alkylate all the'compounds.

Thus, the PTO examiner’'s conclusion on reexamination that the Pachter
reference dogs not have general application in view of the literature is
plainly incorrect.

Complainants’ expert, Dr. Baldwin, stated in his declaration submitted to
the examiner during the reexamination that "the Nagarajan reference suggested
that ring cleavage was a distinct possibility under Pachter base/solvent
conditions of seven-member oxazepines. (See, Experimental, page 245(d)).
This too would have taught away from the process of the ‘035 patent." FF D
111. Also, Dr. Kende, in his declaration referred to Nagarajan's discussion
of ring cleavage. FF D 110.

The statements of both experts, Dras. Baldwin and Kende are incorrect.'s
Nagarajan did not report ring cleavage with potassium carbonate and acetone.
Nagarajan reported ring cleavage with ‘zsv‘conditicnl, and no ring cleavage
with Pachter conditions. FFP D 115. If there is no nitro group, as there is
none with TZP, there is no problem of ring cleavage. As expressly stated in
Nagarajan, the ring cleavage noted in that reference depends upon the presence
of the nitro group. Under Pachter conditions there is no problem of ring

cleavage. FF D 116.

.45 At the hearing, Dr. Kende stated that he did not see the connection

between Nagarajan and the ‘035 substrate. FF D 111. Although he contributed
substantially during the tutorial, Dr. Baldwin did not testify at the trial.



i. The Branca ‘5322 Patent

Based upon Dr. Baldwin’s declaration, the examiner stated that the
Pachter reference would have provided little if any guidance, regarding the
use of DMC or its hydrochloride salt in the N-alkylations of the ‘035 patent
using a Pachter-type base/solvent combination. In his order of May 2, 1994
granting the request for reexamination the PTO examiner stated that the
equivalents of methyl iodide and DMC has not been demonstrated using the
conditions of the ‘035, but only under the harsher conditions employed in the
‘257 patent.‘* FF D 121.

This statement of the examiner is also incorrect and appears to be the
result of misleading statements in_:hs Baldwin declaration to th. PTO. The
prior art which was not of record during the reexamination shows that the
equivalents that the examiner thought were missing, i.e., the equivalence of
methyl iodide and DMC using the conditions of the ‘035 patent, actually
exist. FF D 123. Also as Dr. Pachter testified methyl iodide is routinely
used as a -ecu:ingvor probing alkylating agent. If there is success in the
reaction DMC or some other more complex agent is used. ¥FF D 203, 204, 20S.

The ‘522 patent discloses the alkylation of a seven-member ring lactam
using DMC with a weak iﬁorganic base, such as alkali metal carbonate (g.g..
potassium carbonate) in a solvent such as a lower alkanone (g.g,, acetone).
FF D 126.'7 The substrate in the ‘S22 patent is an N-aryl amide seven-member

ring structure, which is a benzodiazepinone. 1Indeed, it is a lo§un-nembcr

o This matter was not addressed by the examiner in the notice to issue the
reexamination certificate. §See RX 1654.

o U.S. Letters Patent 4,377,522, issued to Quirico Branca in 1983, is prior
art based on its filing date before the Japanese counterpart to the ‘035
patent.

100



ring benzodiazepinone where the N-aryl amide linkage is the same as it is in
TZP. PFF D 127.

Benzodiazepines are related to benzothiazepines in that they have a six
member ring fused to a seven member ring and they have the amide; however,
they lack the sulfur. FF D 129.

The Branca patent provides an example of the kind of art the examiner
said was not before him, showing the equivalence of methyl iodide and DMC.
Branca provides an example of a substrate similar to TZP that is alkylated
under ‘035 conditions with a dialkylaminoethyl halide and wethyl iodide. FFP D
131. §See subra at 112 (Tanabe’s use of methyl iodide).

3. The Bebenburg ‘887 Patent

U.S. Letters Patent 3,910,887, which issued to Walter von Bebenburg in
1975, was not of record during the reexamination on the ‘035 patent. It
discloses a seven member N-aryl amide ring alkylation using DMC as the
alkylating agent, and potassium carbonate/acetone as the base/solvent
combination. FP D 133.

The '887 patent suggests that one can N-alkylate a seven-member ring
using either methyl iodide or DMC and a base/solvent combination of potassium
carbonate/acetone. FF D 134.

k. The ‘338 Schenker Patent

U.S. Letters Patent 3,644,338, which issued in 1972 to Karl Schenker, is
not of record in the reexam. FF D 135. Schenker discloses the alkylation of
a compound which, although not an aryl amide, is an amide with a seven-member
ring. The réac:ion uses DMC as one of the possible alkylating ;gentl.
potassium carbonate as a possible base, and acetone as a possible solvent.

id.
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The Schenker substrate has the nitrogen and the carbon double bond oxygen
reversed in position from that of an N-aryl amide, so now the C double 10
group is attached to the aromatic ring and the nitrogen is not. The substrate
is called a benzamide, which is an amide. FF D 136. Dr. Pachter testified
that benzamides were substrates with which his conditions did not always work.
FF D 137.

The Schehker patent teaches that:

The reaction is advantageously performed in the presence of a
solvent such as a polar solvent, for example in a lower alkanol such
as methanol or ethanol or in e lower alkancne such as acetone and
especially in the presence of a condensing agent such as a weak

inorganic base such as sodium or potassium carbcnate, or in weak
organic base such as a tertiary amine . . . .

nl_ -

The solvents referred to in Schenker are the kind of sclvents that are
capable of solvating potassium, such as a polar solvent. FF D 138,

Schenker also teaches that one should avoid strong bases (such as those
found in the ’'257 patent) because their use results in low yields. FF D 139.
Indeed, Example 2 of Schenker discloses txncly.groundnd potassium carbonate in
acetone, with DMC-HCl. FF D 140. Example 5 of Schenker discloses finely
ground potassium carbonate in acetone, wath DMC-HCl. FF D 141l.

Schenker is closer ar: to the °03% patent thanlthe Nagarajan article. FF
D 142. 1In fact, Abic’s expert 1s of the opinion that s:hcgker is closer to
the '035 patent ihan any reference of record. FF D 143. Schenker discloses
the same base/solvent combination and alkylating agent disclosed in the ‘035
patent, whereas Nagarajan used sodium hydroxide (a different base) and acetone
in a homogenous solution. PFF D 142.

Thus, Schenker is prior art to the ’'035 patent disclosing Pachter-like
conditions to perform an N-alkylation reaction of a compound having
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similarities to TZP, including a seven-member ring.
1. The Krapcho '006, '839, ‘967 and '502 Patents

During the reexamination of the ‘035 patent, the examiner relied upon the
testimony of Dr. John Xrapcho, which was included in Tanabe's response to the
November 18, 1994 Office Action, stating:

Dr. Krapcho is virtually the founder to the entire field of 1,5-
Benzothiazepine-4-ones (as well as other closely related compounds
. Contrary to requestor’'s argument Dr. Krapcho'’'s testimony is seen.
as relevant. This relevancy is shown by the pioneering nature of
Dr. Krapcho’s work as evidenced by the Krapcho patents of record and
Reexam 90/003,044. The fact that such an expert in this field
should be surprised that the process in Gaino et al. ‘035 should
work with a dramatic and consistent increase in yields is entitled
to considerable weight. If such an expert should be surprised, just
how would such a process be sc cbvious to one or ordinary skill in
the art (as requestor would have us believe)?
FF D 182.

Indeed, Dr. Krapcho testified that he was extremely surprised, at the
success of the hydrous N-alkylation of TZP. He stated he had worked solely
with anhydrous alkylating conditions, that it is surprising to him that
alkylation could take place under hydrous conditions such as the '035.* FF D
183.

Respondents and OUII rely on four patents issued to Dr. John Krapcho as
prior art, and to address the issue of his alleged surprise.

The Krapcho patents (U.S. lLetters Patent 3,895,006; U. §. Letters Patent
3,948,8689; U.S. Letters Patent 3,055,967; U.S. Letters Patent 3,455,902)

describe the N-alkylation of benzothiazepinones, and are relevant to the

alkylation of benzothiazepinones in general. PFF D 179, 181. TZP is a 2,3-

“ Complainants used the term "hydrous®" during the hearing to include a

system having a base or solvent that contains a small amount of water.
Complainants’ expert, Dr. Kende, defined anhydrous &= coupletely free of water
and hydrous as not completely free of water. FF D 184.
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dihydrobenzothiazepinone. FF D 180. The ‘567 patent was the principal reason
for the initial rejection of eh; /035 patent by the Buropean Patent Office,
and other foreign patent offices. The general Formula II of the ‘9567 patent
includes the following 2,3-dihydrobenzothiazepinone (lhm in the ’967
N-alkylation reaction):

OCH, OCH,

[ NaOH or S .
KOH
H + CICH CHoNCCH,); s H + H,0
Toluene
N N
H 0 L o
_HzCHzN(CHajz

FF D 14S.

Contrary to Dr. Krapcho'’'s expressiocn of surprise, the Krapcho patents
teach the use ;,f hydrous systems for the N-alkylation of benzothiazepines.*?
FF D 144, 146. The ‘006 and ’'889 patents, which contain an identical Example
1B, teach the N-alkylation of benzothiazepinones using sodium hydroxide and
toluene in a system that generates water. FF D 144.

The reaction described in Example 1B of the ‘006 and ‘889 patents is

illustrated as follows:

hid Dr. Krapcho did not specifically bring any of his patents to the

attention of the patent examiner during the reexamination proceeding. FF D
187.
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s S
[::::[: Neer . BrCH,CH NCCHy), - HBP -::2:-. [::::I: Necr o 2H,0 + 2NaBr
:2‘ O '
H [¢] ' o
CH,CHoNCCHy)
FF D 145.

An organic chemist of ordinary skill in 1981 would have recognized that
the N-alkylation reaction in Example 1B of the ‘889 and ‘006 patents was
carried out in a hydrous system as opposed to an anhydrous system. This is
true even if "great pains" were taken to dry the toluene, glassware and other
equipment of the reaction system. FF D 146.

The starting material in Example 1B of the ‘006 and ‘889 patents contains
a phenyl group at the two position of the benzothiazepine molecule, and column
1 of those patents alsc describes a methoxyphenyl at the two position, which
is the identical substituent contained at the two position of TZP. FF D 147.
The reaction system in Example 1B of the ‘006 and ‘B89 patents is a
"reversible" reaction system. FF D 152. The alkylating agent used in Example
1B of the ‘889 and ‘006 patents, dimethylaminoethyl hydrobromide, is one of
the alkylating agents encompassed by claim 1 of the '035.pat¢nt, specifically
because claim 1 of the ‘035 patent broadly states "dimethylaminoethyl halide."
FF D 153. Complainants’ expert, Dr. Baldwin, believes that if TZP was used as
the starting material in the N-alkylation process of Example 1B bf the ‘006
and '889 patents, that process would be equivalent to the process of the ‘035
patent. FF D 148, |

The 'S02 patent describes the use of sodium hydroxide and toluene in a
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hydrous system for the N-alkylation of a 2,3-dihydrobenzothiazepinone.®® FF D
157. The N-alkylation reaction described in Example 4 of the ‘S02 patent may

be illustrated as follows:

CH=CH-CH, CH=CH-CH,
/ \ NaOH
+ BrCH,CH CH,- N N-CH, - 2HBr ————s
\ / Toluene
100C
CH,CH,CH2 N-CH3 + 3H,0 + 3JNagr
FF D 158.

The substrate for the N-alkylation reaction of the ’'967 patent differs
from TZP (the substrate of the ‘035, ’'257, and the accused processes) only by
the substitution of hydrogen (E) for hydroxyl (OH) at the 3 position of the
TZP molecule. FF D 16S.

The N-alkylation reactions disclosed in the Krapcho ‘967, ‘889, ‘006 and
‘902 pat‘ntl are hydrous reactions, for at least two reasons. First, when the
.ba-e, sodium hydroxide, deprotonates TZP, water is produced. Second, hydrogen
chloride or hydrogen bromide from the alkylating agent will react with the

sodium hydroxide to produce water.3! FF D 176.

80 The Krapcho ‘902 patent, example 4, describes N-alkylating the N-aryl

amide of a benzothiazepinone with an aminopropyl halide with sodium hydroxide
and toluene. FF D 159. The ‘967 patent teaches the use of an “"alkali metal
hydroxide® in combination with toluene to N-alkylate a 2,3-
dihydrobenzothiazepinone. An alkali metal hydroxide would ineludg sodium
hydroxide or potassium hydroxide. FF D 163. The definition of the
alkylating agent provided in the '967 patent includes dimethylaminoethyl
chloride (DMC). FF D 168. The substrate in example 4 of the ‘902 patent is a
2,3-dihydrobenzothiapincne, like the structure of TZP. FF D 158S.
51 None of the Krapcho patents contains any comment regarding possible
negative side-reactions, or that the alkylating agent, DMC, is unstable.
Example 1B of the ‘889 and ‘006 patents teaches that the alkylating agent used
(continued...)
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A chemist who understood the teaching of Pacﬁter, Worley, and Nagarajan
could not be surprised that N-aryl amides could bes alkylated under Pachter-
type hydrous conditions of potassium hydroxide and acetone or potassium
carbonate and acetone. To the extent that Dr. Krapcho’'s alleged surprise at
the successful N-alkylation of TZP using hydrous conditions affected the
decision of the examiner, that surprise on Dr. Krapcho’s part must be
discounted by the teachings of Dr. Krapcho’s own patents, which show the
hydrous N-alkylations of substrates similar to TZP. Thus, the examiner if he
had properly examined Dr. Krapcho’s patents would not have been surprised that
TZP could be alkylated under hydrous conditions particularly if he had been
informed of complainants’ and Dr. Kraphcho's definition of "hydrous." PP D
186, 191. )

m. KXugita I, II, III and IV

During the reexamination of the ‘035 patent, complainants’ cxperﬁ, Dr.
Baldwin, submitted a declaration to the PTO in which he speculated that the
following side reactions might occur (i) the so-called "retro-Michael
reaction,” (ii) alkylation of the amide oxygen, (iii) alkylation of the 3-
hydroxyl, (iv) dehydration between that 2 and 3 position, (v) hydrolysis of

the amide bond, and (vi) alkylation at the 1 and 2 positions under "“certain

5(...continued)

in the N-alkylation reaction was sufficiently stable under the hydrous
reaction conditions to alkylate the benzothiazepinone substrate and obtain a
yield of N-alkylated product. FF D 177, 156. There is no suggestion or
warning in the ‘967 (RX 3125), ‘B89 (RX 3673), ‘006 (RX 3669), or ‘%02 (RX
3647) Krapcho patents, which disclosed N-alkylation of benzothiazepinones in
hydrous reactions, or that amide carbonyl O-alkylation would occur under
hydrous conditions using sodium hydroxide and tolueme. FF D 178. Nothing in
the °902 patent suggests that side reactions will occur during N-alkylatiom.
FF D 162. 1In the N-alkylation reactions described by Krapcho in the '967,
‘889, ‘006, and ‘902 patents, each of which occurred in hydroxide bases under
hydrous conditions, no hydrolysis of the amide bond was reported. FF D 175.
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conditions." Dr. Baldwin also speculated that dimethylaminoethyl halide
alkylating agents might have been unstable under ‘035 conditiocns, thus
reducing the yield of the reaction. FF D 209.

Many of the possible side reactions raised by Dr. Baldwin are described
in a separate section of the Pindings of Pact in this Initial Determination.
"PF D 265-331. Significant, individual prior art references which contradict
Dr. Baldwin’'s declaration concerning side reactions are to be found in the
published writings of Tanabe lcientilu._ which are discussed immediately
below.

i. Rugita I

In 1970, Tanabe scientists, in a paper referred to during the hearing as
"Kugita I," H. Kugita et al., "Synthesis of 1,5-Benzothiazepine
Derivatives. I," Chem. Pharm. Bull.. 18(310) 2028-37 (1970), reported treating
TZP with hot agqueous hydroxide to the destruction of the molecule. Prom the
results reported in Kugita I, it could be concluded that the stereochemistry
of TZP was not disrupted even under these conditions. FF D 154.

Kugita I, a paper of which both Drs. Baldwin and Kende were not aware,
clearly shows that under aguecus alkaline conditions a retro Michael reaction
does not result. PFF D 211.

In Kugita I (which cites the M.lls and Whitworth retro Michael paper)
Tanabe was investigating whether i1t could get retro Michael like Mills using
TZP. However, no retro Michael occurred. FF D 212. A chemiltlwho was aware
of Kugita I would “absolutely not® have expected a retro Michael reaction
using Pachter conditions to alkylate TZP using DMC. FF D 213. Indeed, none
of the Xugita papers reported a retro Michael. FF D 214.

i4. ERugita 22
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In his declaration submitted to the patent examiner during the

reexamination proceeding, Dr. Baldwin stated:

(I)n Pachter, only methylation with methyl iodide is performed on
non-lactam substrates. Pachter does not alkylate with any amide

with the highly reactive and unstable DMC or any closely related

alkylating agent. Alkylation conditions used for methyl iodide
could not have been extrapolated to dissimilar alkylating agents
such as DMC because of the differences in the structure stability
and reactivity of the different alkylating agents.
FF D 195. The examiner during reexamination then found that the equivalence
of methyl iodide and DMC had not been demonstrated under ‘035 conditions. PF
D 196. However, the prior art demonstrates that methyl iodide provides a
reascnable model for alkyla:ion with DMC. Methyl iodide is routinely used as
a probing agent. PFF D 199, 200, 203, 204.

For example, Tanabe scientists first used methyl iodide as the alkylating
agent followed by using DMC as the alkylating agent, both with a 20 percent
excess of alkylating agent, thus indicating that Tanabe scientists believed
there to be no difference between the two for the purpose of conducting test
reactions. FF D 205. Using conditions other than those of the ‘035 patent,
Kugita II (H. Kugita et al., "Synthesis of 1,5 Benzothiazepine Derivatives.
I1,” Chem. Pharm. Bull.. 18(11) 2284-89) used methyl iodide as the alkylating
agent, and Kugita III (RX 3809) used DMC as the alkylating agent. The results
in these cases were comparable.’ FF D 206.

The mechanism of alkylation is almost irrelevant to the expectation that
methyl iodide and DMC will both act as appropriate alkylating agents.
Differences between the mechanism of alkylation with DMC and methyl iodide are

not important for determining whether the ‘035 prcccnis are obvious. FF D

2 Nagarajan (RX 3820) methylated (N-alkylated) with methyl iodide. After
succeeding with methyl iodide, Nagarajan used DMC. PF D 119.
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199.

When medicinal chemists begin