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November 24, 1970
Introduction

On January 27, 1970, Beecham Group Limited 1/ and Beecham, Inc., 2/
of Clifton, New Jersey, hereinafter referred to as complainants, filed
a complaint with the United States Tariff Commission requesting relief
under section 337 of the Tariff Act of 1930, as amended (19 v.s.C. 1337),
alleging unfair methods of competition and unfair acts in the importa-
tion and sale of the drug ampicillin. Complainants alleged that claim
5 of U.S. Patent No. 2,985,648 3/ owned by Beecham Group Limited specifi-
cally covers ampicillin, and that the importation and sale of the drug
by Zenith Laboratories, Inc., of Northvale, New Jersey, hereinafter
referred to as respondent, has the effect or tendency to destroy or
substantially injure an efficiently and economically operated industry
in the United States.

Notice of receipt of the complaint and the initiation of the pre-
liminary inquiry was published in the Federal Register (35 F.R. 3139-40)
February 18, 1970. Interested parties were given until March 30, 1970,
to file written views pertinent to the subject matter. Upon written
request of the named respondent, the Commission extended the time for
filing writgen views until May 29, 1970. Copies of the complaint, the
notice of investigation,’and the extension of time for filing written

views were served upon all known interested parties.

1/ Beecham Group Limited is a limited company (corporation) of Great
Britain engaged in part in the business of research for, discovery,
evaluation, development, manufacture and marketing of therapeutic
products, including ampicillin.

2/ Beecham, Inc., is an approximately 90% owned subsidiary of Beecham
Group Limited and it is engaged in the manufacture and sale of various
therapeutic products including ampicillin.

3/ A copy of the patent is attached as Appendix A.



The Commission conductéd a preliminary inquiry, in accordance
with section 203.3 of the Commission's Rules of Practice and Procedure
(19 C.F.R. 203.3) to determine whether a full investigation is warranted
and, if so, whether it should recommend to the President that a temporary
exclusion order be issued pursuant to 19 U.S.C. 1337(£f). The standzrd
adopted by the Commission for deciding whether the issuance cof such an
order should be recommended (as indicated to the parties by letter notice)
is whether the complainant has made a prima facie showing of violation
of the provisions of section 337 of the Tariff Act of 1930, and whether,
in the absence of a temporary order of exclusion, immediate and sub-
stantial injury would be sustained by the domestic industry'involved.

Alleged Unfair Methods of Competition and Unfair Acts

Alleged Patent Violation

Complainants allege that ciaim 5 of U.S. Patent No. 2,985,648
issued to Frank P. Doyle, John H.C. Nayler, and Harry Smith on May 23,
1961, and by mesne assignment now owned by Beecham Group Limited,
specifically covers ampicillin and is being infringed by the importa-
tion into, and sale in, the United States of Ampicillin. Said Patent
No. 2,985,648 covers the invention of certain new penicillins, some-
times called alpha-aminobenzyl penicillins, in the field of semi-
synthetic penicillins. One of the several penicillins of said Patent
("'D-(-)-alpha-aminobenzyl penicillin") is known by the generic name
ampicillin. This is a "composition of matter" patent under 35 U.S.C.

Sec. 101 which is limited to 17 years; it expires in May 1578.



Beecham Group Limited, through a subsidiary, entered into a
license agreement covering Patent No. 2,985,648 with Bristol Laboratog}es,_
Inc., effective April 2, 1959, and a dupplemental agreement with
Bristol-ﬁyers Company, effective August 1, 1960. Pursuant to these
agreements, Bristol-Myers was given the right to produce and sell
ampicillin and to license others to do so under the patent. Bristol-
Myers ‘commenced the manufacture and sale of ampicillin in the United
States late in 1963. It has issued sub-licenses to American Home
Products Corp., of Westchester, Pennsylvania, and to Squibb;Beechnut,
Inc., of New Brunswick, New Jersey; the sub-licensees commenced the
manufacture and sale of ampicillin in the United States in 1966 and
1967, respectively. In addition, Parke Davis & Compahy has purchased
ampicillin from Bristol-Myers since 1968, and it is now selling
ampicillin in the United States. Beecham, Inc., has since late 1964
been engaged in the manufacture and sale of ampicillin in the United
States.

Respondent's Answer and Intervention of Department of Justfee

In its answer filed with the Commission May 28, 1970, respondent
admits that it has purchased ampicillin since March 1969, from Anker-

farm S.p.A. in Milan, Italy, and marketed it throughout the United
States as alleged in the complaint. Respondent alleges, however, that
the patent is invalid because it was obtained by fraud on the Patent

Office and is unenforceable because of patent misuse, citing Sections 1



and 2 of the Sherman Act. Similar claims of violations of Sections 1
and 2 of the Sherman Act and patent invalidity and misuse form the
basis for respondent's counterclaim to a patent infringement action
.insti;uted May 7, 1969, in the United States District Court of New
Jersey by complainant, Beecham Group Limited.

After the complaint was filed with the Tariff Commission, the
Department of Justice on March 19, 1970, filed a civil antitrust suit
charging violation of Sections 1 and 2 of the Sherman Act against the
complainants and Bristol-Myers Company (a licensee of Beecham Group
Limited). The Justice Department complaint alleges that the defendants
combined and conspired in unreasonable restraint in trade ip ampicillin
and other semi-synthetic penicillins by, among other things, fraudulently
procuring and enforcing Beecham Group Limited's U.S. Patent No. 2,985.648;
restraining and preventing the salerf semi-synthetic penicillins in
bulk form; restraining and preventing the sale of semi-synthetic peni-
cillins under other than specified trade names.

July 22, 1970, the Judicial Panel on Multidistrict Litigation
entered an opinion and order in the ampicillin antitrust 1itigation.
Pursuant to 28 U.S.C. § 1407, the Beecham Group Limited v. Zenith
Laboratories, Inc., D.N.J., CA No. 526-69 action has been coordinated
and consolidated with the Department of Justice;action, and along
with a number of other suits, all cases have been assigned to the

U.S. District Court for the District of Columbia.



Both respondent and the Department of Justice have requested tﬁe
Commission to exercise its discretion and defer making any recommenda-
tion under Section 337 pending the outcome of the Justice Department
suit.

Findings and Recommendations of the Commission

Upon conclusioo of its preliminary inquiry the Tariff Commission,
on Sepfember 25, 1970, ordered a formal investigationm. The Commission
was unanimous on that order, but was equally divided (2-2) on the
question of whether to recommend to the President that he isoue a
temperary exclusion order to forbid entry of ampicillin and any
products containing ampicillin in accordance with the provisions of
section 337(f), until the investigation ordered is completed. 1/
Pursuant to section 330(d)(1l) of the Tariff Act of 1930, as amended
'(19 U.S.C. 1330(d)(1)), 2/ both recommendations are forwarded to the

President.

1/ Commissioners Clubb and Moore recommend the issuance of a temporary
exclusion order and Presiding Commissioner Sutton and Commissioner Leonard
do not so recommend. Separate statements begin on pages 6, 19,

and 20, respectively.
2/ Sec. 330(d)(1) of the Tariff Act of 1930, as amended, provides that--

Whenever, in any case calling for findings of the Commission
in connection with any authority conferred upon the President by
law to make changes in import restrictions, a majority of the
commissioners voting are unable to agree upon findings or recommenda-
tions, the findings (and recommendations, if any) unanimously agreed
upon by one-half of the number of commissioners voting may be con-
sidered by the President as the findings and recommendations of
the Commission: Provided, that if the commissioners voting are
divided into two equal groups each of which is unanimously agreed
upon findings (and recommendations, if any) the findings (and
recommendations, if any) of either group may be considered by the
President as the findings (and recommendations, if any) of the
Commission. In any case of a divided vote referred to in this
paragraph the Commission shall transmit to the President the find-
ings (and recommendations, if any) of each group within the Com-
mission with respect to the matter in questiin.



Statement of Commissioners Clukb and Moore

On January 27, 1970, Beecham Group, Ltd., a British corpora-
tion (hereinafter '"Beecham''), and its U. S. subsidiary, Beecham
Inc., filed a petition with the United States Tariff Commission under
section 337 of the Tariff Act of 1930 asking, inter alia, that the Com-
mission recqmmend to the President that certain imported pharma-
ceuticals be barred from entry inté the United States pending the
completion of the Commission's investigation to determine whether
they should be permanently barred. For the reasons set out below,
we agree that a Temporary Exclusion Order should be i.s-sued.

The relevant facts are as follows. In 1961, Beecham obtained
a United States patent on the drug Ampicillin. Thereafter, Beecham
authorized its U. S. subsidiary, Beecham Inc., its licensee and sub-
licensees 1/ to manufacture Ampicillin in the United States.

In March 1969, Zenith Laboratories, Inc., without obtaining a
license from Beecham, began importing Ampicillin from Italy, a
country which does not grant patents on pharmaceuticals. On May 7,
1969, Beecham filed a patent infringement suit against Zenith, 2/

charging that the unlicensed sale of Ampicillin in the United States

1/ Bristol-Myers Company is the principal licensee. Sublicenses
have been granted to Squibb-Beechnut, Inc., and the Wyeth Division
of American Home Products Corporation.

2/ Beecham Group, Ltd., v. Zenith Laboratories, Inc., D.N. J.
‘CA'No. 526-69.




by Zenith infringed Beecham's United States patent. Zenith ans-
wered that Beecham's patent was invalid, and that, even if valid,
it should not be enforced because of Beecham's alleged misuse of
the patent. At this writing, this suit was still in the discovery
stage.

On March 19,1970, the Department of Justice filed a civil
antitrust suit under sections 1 and 2 of the Sherman Act against
Beecham, its U. S. subsidiary and its licensees alleging, inter
alia, that they had conspired to restrain trade in Ampicillin. E/

As of this date, this suit has not gone to trial.

On January 27, 1970, this proceeding was begun when Beecham
and Beecham Inc. filed a complaint with the Tariff Commission
alleging that Zenith's unlicensed importation of Ampicillin constituted
an unfair method of competition and an unfair act under section 337

4
of the Tariff Act of 1930. 4/ Petitioners accordingly asked that the

3/ U.S. v. Bristol-Myers Co., et al, D.D.C., CA No. 822-70.

_g/ Section 337 reads in pertinent part as follows:

Unfair methods of competition and unfair acts in the importa-
tion of articles into the United States, or in their sale by the
owner, importer, consignee, or agent of either, the effect

or tendency of which is to destroy or substantially injure an
industry, efficiently and economically operated, in the United
States, or to prevent the establishment of such an industry, or
to restrain or monoponlize trade and commerce in the United
States, are declared unlawful, and when found by the President
to exist shall be dealt with, in addition to any other provisions
of law, as hereinafter provided. 19 U.S.C. §1337a (1964).



Commission recommend to the President that an Exclusion Order

be issued prohibiting the further unlicensed importation of Ampi-

* cillin. Petitioners also requested that the Commission recom-
mend to the President. that a Temporary Exclusion Order be issued,
pending final disposition of the matter by the Tariff Commission and
the President. The Department of Justice, on the other hand, has
requested that the Commission suspend its section 337 investigation
until the Federal Courts have disposed of the Department's antitrust
suit seeking cancellation of Beecham's patent. 5 [

The issue now before the Commission is whether to éuspend
the proceedings as requested by the Department of Justice, and, if |
not, whether to recommend to the President that a Temporary Ex-
clusion Order be issued. For the reasons set out below we deny
the Department of Justice request to suspend, and recommend tﬁat
a Temporary Exclusion Order be issued.

The Department of Justice Request

The Commission has received two communications from the
Department of Justice asking that the Commission suspend its
section 337 proceedings until the Federal Courts have disposed of

the Department's antitrust suit against petitioners.

5/ Letter from Assistant Attorney General McLaren to U. S. Tariff
Commission Secretary Mason dated June 1, 1970,



In its first letter dated June 1, 1970, the Department stated that

"We believe that the charges in the Government's
antitrust suit bear directly on the issues of 'unfair
methods of competition' and 'industry, efficiently
and economically operated' under the Act and
strongly support withholding of any recommendation
under Section 337 until the Government's suit has
been resolved. "

Accordingly, it requested that the Commission "exercise its dis-

cretion and defer making any final recommendation on Beecham's

complaint. "

In a second letter dated September 18, 1970, the Department"
stated that it was not asking that the Commission relinquish juris-
diction over the Beecham complaint.

"The request by this Department is rather that the
Commission respect the principle of comity between
different agencies of the Government by timing the
exercise of its jurisdiction so as not to impede or..
embarrass the functioning of a sister agency. * * *

"In the present case, if the Commission were to
recommend that an exclusion order be issued and
the Department of Justice subsequently won its
lawsuit, the Commission's action would, in effect,
be overturned. The harm resulting to the public
in the meantime could not, however, be repaired.
It would seem unwise for the Tariff Commission
to recommend to the President that he issue an
exclusion order based upon a patent at the same
time that that patent is being challenged by another
Government agency on grounds of fraud. "

These letters appear in effect to be a request.that the Com-

mission suspend its patent-based section 337 proceeding until the



10

validity or enforceability of the patent can be decided by a Federal
Court.

Similar requests have frequently been made in the past, and
have sometimes been granted by the Commission. 8/ Our review-

ing court (the Court of Customs and Patent Appeals) has ruled,

6/ For example, in the section of the Commission's Annual Report
for 1937 which discusses section 337 cases, the Commission said:

Patent infringement was the principal ground of complaint
and in practically all cases neither the validity nor the
scope of the patents had been adjudicated. In such cases
the Commaission has declined to order formal investiga-
tions under section 337, and in two cases principally in-
volving patents. . . it has dismissed investigations

which had been previously ordered. 21 U.S,T.C. Ann.
Rep. 36 (1937).

The Department of Justice also calls our attention to United
States v. Singer Manufacturing Co., 374 U.S, 174, 188 (1963), in
which the Supreme Court noted that the Commission had suspended
its patent-based section 337 proceedings pending the outcome of
antitrust litigation.

The Commission's report of its action in the Singer case reads
in part as follows:

On January 12, 1960, the Commission announced that it
had decided to hold in abeyance its decision, pending the
outcome of an antitrust action filed by the Department of
Justice against the Singer Manufacturing Co., on Decem-
ber 22, 1959, in the U.S. District Court for the Southern
District of New York. 47 U.S.T.C. Ann. Rep., pp. 26-
27 (1963). ‘
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however, that such suspensions are not justified. Thus, in In re.

Von Clemm, the Court said

It is urged by Von Clemm that the Tariff Commission
should have refrained from acting in this case and that
this court should also refrain from acting since the
questions of validity of Linde's patent and infringement
thereof by Von Clemm's stones are involved in a suit
now pending between appellant and Linde in the United
States District Court for the Southern District of New
York. We are aware of no statute, however, which
would justify, much less require, this court to ignore
the provisions of section 337, supra, which we must
necessarily regard as requiring timely disposition of
appeals arising thereunder. In re Von Clemm, 229 F.
(2d) 441, 445 (C.C.P. A, 1955).

We are bound by this ruling in the present case, f but were
we free to determine the matter for ourselves, the result would be
the same. The effect of suspending the section 337 proceeding in
this case would be to consider this patent invalid until the patentee
had prevailed in the courts. This would put the burden of proof on
the péteptee, rather than on the party attacking the patent. We

8
think this would be inconsistent with the thrust of legislation 8/ and

7/ The only difference between the suspension requested here and
that previously condemned by the C. C. P, A. in In re Von Clemm is
that here the request is made by a Government agency in an antitrust
suit rather than by a private litigant in a patent infringement action.
But the objective of the private litigant and the Department is the
same; i.e., to have the patent declared unenforceakle.

_§/ 35 U.S.C. §282 reads in part as follows:

"A patent shall be presumed valid, The burden of estab-
lishing invalidity of a patent shall rest on a party asseiting
it. "
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court decisions 9 | requiring that patents be presumed valid until
held invalid.
Accordingly, the Commission has unanimously denied the

Department of Justice request that the proceedings be suspended.

g/ See e.g., In re Von Clemm, supra; In re Orion 71 F (2d) 458
(C.C.P.A. 1934); and Frischer & Co., (Inc.), etal v, U.S., 17
C.C.P.A. 494 (1930). In this latter case, the Court of Customs
and Patent Appeals said,

In short, when the complainant introduced its certified
patents in evidence they should have been treated as prima
facie evidence of their validity. Lehnbeuter v. Holthaus,
105 U.S. 94, 96; Fenton Co. v. Office Spec. Co., 12 App.
D.C. 201, 216; Consol. Con. Co. v. Hassam Pav. Co.,

227 Fed. 436; R. R. Sup. Co. v. Hart Steel Co., 222 Fed.
261, 274. If no such patents had been in fact issued, or

if they had by their terms expired, or if some court of
competent jurisdiction, whose judgment would be binding
upon the commission, had held them to be invalid, and

such facts had been shown, these circumstances might

have been considered by the commission, if the existence

of the patents was material to the inquiry. This, however,
in our judgment, was as far as the commission could legally
go in this respect. As no denial was made by respondents
as to the issuance of the patents in question and no attack
made upon them except that they were improvidently issued,
they should have been treated as valid by the commission.
Frischer & Co. (Inc.), et al. v. United States, 17 C.C.P. A.
494, 510 (1930).
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Requirements for a Temporary Exclusion
Order Recommendation

The next quest’ion is whether the Commission should recom--
mend to the President that a Témporary Exclusion Order be issued
in this case. The Commission has informally ruled in past cases
that a Tempor‘ary Exclusion Order should be recommén;led (1) if
the petitioner has established a prima facie case in the preliminary
investigation and (2) if the petitioner will suffer an ima;nediate and
substantial injury in the absence of a Temporary Exclusion Order.

Prima Facie Case

In order to establish a prima facie case under section 337,
it is necessary to show that, based upon the facts presénﬂy available
to the Commission, there is every reason to believe that the actions
of the respondent violate section 337.

Respondent has violated section 337 if the acts .é,omplaix.'xed of

(1) amount to an "unfair method of competition' or an
"unfair act'', and '

(2) have the effect or tendency to

(a) substantially injure an efficiently and economically
operated domestic industry, or '

(b) prevent the establishment of a domestic industry, or

(c) restrain or monopolize commerce.
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There can be no doubt that a prima facie showiﬁg has been
made that respondent is violating section 337. Respondent concedes
that it is importing without license a product patented in the United
States by petitioner. The Commission and thé courts have lgng
held that such importations are an unfair method of competition
within the meaning of section 337. 10/

Similarly, there can be no doubt that the unlicensed importa-
tions have the tendency to substantially injure Beecham and its
licensees, which together make up the domestic industry prpducing

Ampicillin. 11/ The U.S. patentee must recover its research

10/ In Self-Closing Containers (Squeeze-Type Coin Purses), U.S.T.C.
Inv. No. 337-18 (1962), the Commission stated:

If an article manufactured in a foreign country is made in
accordance with, embodies, employs, or contains the in-
vention disclosed in a current United States patent that has
not been held invalid by a court of competent jurisdiction,
it is an unfair method of competition or unfair act, within
the meaning of section 337 of the Tariff Act of 1930, to im-
port such article into the United States or sell it domestically
without license from the registered owner of the patent. This
determination is in accord with the applicable decisions of the
United States Court of Customs and Patent Appeals. See, In
~re Von Clemm, 229 F. 2d 441, 443 (1955); In re Orion Co.,
71 F. 2d 458, 465 (1934); and In re Northern Pigment Co.,
71 F. 2d 447, 455 (1934). See also, Frischer & Co., Inc. v.
Bakelite Corp., 39 F. 2d 247 (1930).

11/ In patent-based section 337 proceedings, the "industry" involved
is the industry which is legally entitled to manufacture and sell the
patented articles. In the Ear Hearing Aids, Inv. No. 337-20, (July
1966) pg. 20; Squeeze-Type Coin Purses, Inv. No. 337-18, (April
1965) pg. 8; Synthetic Star Sapphires, Inv. No. 337-13 (September
1954) pg. 20. |
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costs incurred in the development of Ampicillin, and the licenSees
must pay a royalty. These interests obviously will tend to be in-
jured by a competing importer who is not burdened with either re-
search costs or with royalty payments.

It is clear, therefore, that a prima facie showing of a section
337 violation has been made.

Immediate and Substantial Injury

In order to recommend a Temporary Exclusion Order, the
Commission must also find that petitioners will suffer immediate
and substantial injury in the absence of a Temporary Exclusion
Order. It seems clear that they will. Ampicillin is already being
impor'ged in substantial quantities, and presumably each sale made
by the unlicensed importers means lost sales and lost profits for
Beecham, the patent holder of record, and its licensees. While
it is not clear how large an inroad the unlicensed importer will
ultimately make in the domestic Ampicillin market, there appears
to be no economic reason why he should not dominate the market if
he is given sufficient time.

And it seems clear that the Commission's investigation will
take long énough so that the infringing importer, Zenith, will be
given that time. The Commission enlarged its investigation in this

case to include an inquiry into allegations of patent misuse and fraud
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which have been raised by Zenith as a defense to the petitioner's
charge of patent infringement. Although we disagree with our
colleagues' conclusion that these issues are relevant in a section
337 proceedingi‘z-/, we have agreed to this expansion because we
believe that, within reason, the Commission shpuld investigate any
issue on which any Commissioner needs information in order to
make his decision,

We fear, however, that the broadened scope of the Commaission's
investigation will significantly extend the time required to complete
its investigation. The misuse issue, for example, cent’erS around
an alleged antitrust law violation. Such issues can take a long time
to resolve under the best of circumstances and the a‘dditional issue
of fraud further complicates the matter. If a Temporary Exclusion
Order is not issued, respondent Zenith will be permitted to continue
and expand its infringement of petitioner's patent during this period.

The only way the President can mé.ke section 337 effective under
these circumstances is to issue a Temporary Exclusion Order, for

if he does not, it is possible -- even likely -- that every respondent

in a patent-based section 337 proceeding will allege misuse as a

12/ For our views on the relevance of patent misuse in a section 337
proceeding, see Furazolidone, Inv. No. 337-21 (November 1969),
pp. 37-40, ‘
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defense, perhaps frivolously in some cases, knowing that he can go
on infringing the petitioner's patent until the Commission's investi-
gation has been completed -- and he can be assured that with such
issues involved, it will be a lengthy proceeding. If the respondent
can postpone the final decision until the patent has expired or nearly
expired, he will have won in the marketplace even though he loses
in the courts and the Commaission.

Possible Entry Under Bond

It might be well to note here that the interests of the respondent
are not ignored when a Temporary Exclusion Order is issued.

Section 337 provides that where a Temporary Exclusion Order
has been issued, the excluded goods are still "entitled to entry under
bond prescribed by the Secretary of the Treasury''. 13/ Thus, the
respondent may continue his importing business while the Commis-

sion's investigation is in progress provided he posts the required

bond with the Secretary of the Treasury. If the respondent ultimately

1_3/ The statute reads in pertinent part as follows:

Whenever the President has reason to believe that any
article is offered or sought to be offered for entry into the
United States in violation of this section but has not informa-
tion sufficient to satisfy him thereof, the Secretary of the
Treasury shall, upon his request in writing, forbid entry
thereof until such investigation as the President may deem
necessary shall be completed; except that such articles
shall be entitled to entry under bond prescribed by the
Secretary of the Treasury. 19 U.S.C. §1337(f).
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14/

prevails, then the Temporary Exclusion Order is lifted, — and

the bond is no longer necessary. On the other hand, if a perma-

nent Exclusion Order is issued, the Secretary may proceed against

the bond covering the importations made during the pendency of the
15/

proceedings. —

Conclusion

In short, it seems to us that if United States paien»ts are to
have a practical value they must be protected from unlawful inter-
national exploitation. Accordingly, we believe that it is desirable
for the President to issue a Temporary Exclusion Orde‘r in a case

of this type.

14/ Our reviewing court has said in a similar case,

As pointed out in In re Orion Co., supra, any order which
may be issued by the President may be corrected in the
event of a subsequent holding of invalidity of a patent.
Moreover, under section 337, supra, the President may,
in his discretion, provide for entry of the disputed mer-
chandise under bond pending, inter alia, final determina-
tion of the issues of validity and infringement. In re Von
Clemm, 229 F. 2d 441 (C.C.P. A, 1955).

_1_5_/ 19 C.F.R. §25.4 (29); T.D. 454 74. C.f., Frischer & Co.
Inc., et al, v. Elting, 60 F. 2d 711 (2nd Cir. 1932).
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Statement of Presiding Commissioner Sutton

I concur with the other Commissioners that the facts obtained in
the preliminary inquiry support the ordering of a full investigation;
however, I do not concur with the recommendation for the issuance of
a temporary exclusion order to forbid entry of ampicillin and any
products containing ampicillin.

Although respondent admits importing and selling ampicillin, a
product made ip accordance with claim 5 of complainant's U.S. Patent_
No. 2,985;648, it is my view that issues of fraud in the procurement
of the patent and of patent misuse raised by respondent and the
Department of Justice, one or both of which issues may be relevant
to section 337 patent-based proceedings, 1/ have not been explored
sufficiently by the Commission to warrant a conclusion that a prima
facie showing of violation of section 337 has been established. It
is therefore premature to recommend a temporary exclusion order at this

time.

1/ The issue of fraud in the procurement of a patent has not previous.y
been raised under section 337, but patent misuse has been raised. Former
Commissioner Thunberg, the late Commissioner Newsom and I held that
patent misuse is relevant to proceedings of the Commission under sectics
337; Furazolidone, Inv. No. 337-21, T.C., Publication 299, November 15¢2.




Ny
5]

Statement of Commissioner Leonard

The facts obtained in the preliminary inquiry establiéh good and
sufficient reason for the ordering of a full investigation but do not
warrant a recommendation for the issuance of a temporary exclusion order
to forbid emtry into the United States of ampicillin and any products
containing ampicillin.

The standard adopted by the Commission for determining whether a
temporary exclusion order should be recommended (as indicated to the
parties by letter notice) is: “"whether complainant has made a prima
facie showing of vicolaticn of section 337 and whether, in the absence of
e temporary crder of exclusion, immediate and substantial harm would be
sustained.”

Commissioner Sutten distinguished the standard for recommending a

emporary exclusion order from the standard for recommending a permanent
P g

[

ewclusion order in the Furazolidene case: "This standard of 'immediate
and substantial harm,' which interested parties were notified would be

the basis for the Commission's determination with respect to a temporary
exclusion order, is more strict than that set forth in the section 337
statutory language, which requires merely that ‘the. . .tendency' of the
unfair acts be such as to 'substantially inju ré an industry'. The
"immediacy' c¢f the substant

ial harm being the essential difference between
/

the two standards. . . .

1/ Furazclidone, (Preliminary I

o]

vestigation No. 337-21, August, 1968).
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The facts obtained in the preliminary inquiry do not reveal at
this time the immediacy of substantial harm necessary for recommending
a temporary exclusion order. No evidence has been obtained indicating
that the domestic industry has undergone any reduction in sales, idling
of production facilities, or decrease in profitability, nor is there any
evidence that it is likely to in the near future. On the contrary, pro-
duction of ampicillin increased from an estimated 120,000 kilograms in
1967 to 312,000 kilograms in 1969, and during this time production
increased at an average annual rate of 61 percent. Although current figures
scem to indicate that imports of ampicillin are increasing, information
obtained in the preliminary inquiry indicates that in 1969 the ratio
of imports to domesfic production was small, or, in other words, that imports
represent an insignificant share of the domestic market.

During the time the Commission's full investigation is béing con-
ducted, either the complainants or the respondent must bear the burden
of the lost sales, or in the case of complainant Beecham Group Limited
the lost royalties, depending upon whether or not a temporary exclusion order
.is ijssued. To assess the burden properly, it must be determined whether
the interests of the patent holder (complainant Beecham Group Limited),
ite American subsidiary (Beecﬁam, Inc.), and its licensees outweigh that
of the importer (the respondent), or whether the reverse ig true. Im
addition, there is a third interest to be considered here, namely, that

of the public.
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The respondent, Zenith Laboratories, Inc., is the only domestic importer
of ampicillin, and, as a generic manufacturer, its prices to the wholesale
trade are substantially lower than those of the domestic manufacturers.
This savings in price is passed on to the ultimate consumer. The public
interest in having a life-saving drug available at a considerably lower
pricé must be added to the interest of respondent and balanced against the
interest of fhe complainants. The evidence of immediate and substantial
harm to the complainants must be strong and convincing to overcome the
interests of the consuming public and the respondent. Such strong and
convincing evidence of substantial harm to the éomplainants has not yet
been produced.

In addition, I concur with the view expressed by Presiding Commissioner
Sutton that the recommendation of a temporary exclusion order is premature
at this time because the issues of fraud in the procurement of the patent
and of patent misuse, raised by the respondent and the Department of Justice,
and which may be relevant to 337 proceedings, have not been explored
sufficiently to determine whether a prima facie showing of violation of the
statute has been established. |

The full investigation should move forward quickly so that a decision
on the merits and a recommendation to the President, if justified, can be
made forthwith. Since the Commission can recommend to the President a
temporary exclusion order at any time during the course of a full investi-
gation, if the immediacy of the harm to the complainants is revealed sub-
seQuently, the Commission should at that point recommend the order. But,

for mow, no such recommendation should be made.
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Description and Uses
Ampicillin is the USAN (United States Adopted Name ) or accepted
nonproprietary name for 6-(D-é-eminQ-Q-phenylacetamido)-3,3-dimethyl-
7-oxo-k-thia-1-azabicyclo/3.2. 0/heptane-2-carboxylic acid, also known
as (D-a-aminobenzyl)penicillin, It is included in the United States
Phérmécopeia, Eigh&eenth Revisioﬁ. |
Ampicillin is the most widely used of the semi-synthetic peni-
cillins--a group of penicillins which was developed, 1argeiy through
the.research efforts of Beecham Group, Limited, in an effort to pro-
duce a penicillin product lacking the deficiencies of penicillin G
and the other available penicillins produced by direct fermentation.
These deficiencies are summarized as follows:
l. Penicillin G is split by acids and is therefore inacti-
vated by gastric juices; it is consequently most effec-
tive when given by injection, although it can be ef-

fective orally provided it is given to a fasting
patient in buffered doses.

2. It is split by the enzyme penicillinase, which is pro-

duced by many species of micro-organisms, and con-
sequently is ineffective against any such organism.

3. It is generally ineffective against gram-negative organ-
isms.

L, t produces allergic reactions in many patients.

5. Some pathogenic species which are susceptible to penicillin
G have developed penicillin-resistant strains.-
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Although it ié slightly less active against gram-positive organisms
than penicillin G, ampicillin 1s effective ggainst a broader spectrum
of gram-negative organisms than either penicillin G or the ‘other semi-
synthetics, and it is more resistant to acids than penicillin G. Ex-
cept for occasional allergic reactions, all the penicillins, includ-
ing ampicillin, are free from the serious and sometimes fatal side
effects of the broad-spectrum antibiotics. Ampicillin has the addi-
tional advantage of being less bound to serum than either the other
penicillins or the broad-spectrum antibiotics, so that it is compara-
tively more effective at any given blood level. Unlike most of the
other semi-synthetic penicillins, however, it is inactivated by peni-
éillinase and is therefore useless against penicillinase~producing
organisms. In summary, ampicillin has a broader antibacterial spec-
trum than any of the other penicillins and lacks the serious side
effects of the broad-spectrum antibiotics. It is widely prescribed
throughout the world for the treatment of gastrointestinal, respira-
tory, and urinary tract infections caused by certain non-penicillinase-
producing gram-negative ozl*ganisms and is particularly valuable against
some forms of meningitis. It was recently termed one of the fifteen
outsténding medical developments of the past ten years by a group of
expert consultants polled by a private medical newsletter.

The penicillins are a group of-antibiotics produced wholly or
partially by a fermentation process using various species of the
penicillium mold; chemicelly, they are ell derivatives of E-amino-

penicillanic acid (hereafter referred to as 6-APA). Penicillin G



(or benzylpenicillin) was the principal ingredient of fhe original
penicillin mixture produced by the natural fermentation process and
still remains the most widely used of 211 the penicillins. In order’
+o increase the yield of penicillin G and eliminate unwanted side
products, the standard commercial practice is to add a suitab}e pre-
cursor chemical éuch as phenylacetic acid to the fermenﬁation broth.
Penicillin V (or phenoxymethylpenicillin) and penicillin 0 (allyl-
mercéptomethylpenicillin) are likewise produced by adding appropriaﬁe
precursors to the broth.

By contrast, ampicillin and the other semi-synthetics are made
by acylating 6-APA, obtained either by direct fermentation or by
enzymétic cleavage of'penicillin G, with a suitable organic acid.
Thus acylation with D-(-)-o-aminophenylacetic acid yields ampicillin,
while acylation with 2,6-dimethoxybenzoic acid and with a-phenoxy-
propicnic acid yields methicillin and phenethicillin, respectively.
Many other semi-synthétic penicillins have been made for;expe?iméntal
purposes; eight of them (including the threebmentioned above) were
produced commercially in the United States in 1968.

Ampicillin is used, as anhydrous ampicillin or as ampicillinl
trihydrate, 1/ in the form of 250 and 500 mg. capsules, chewable
tablets, oral suspensions, and pediatric drops; it is also ﬁsed in

injectible form as the water-soluble sodium salt.

;/ Bristol-Myers Company holds the patent on ampicillin trihydrate.
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U.S. Producers

U.S. producers of ampicillin sre Beecham, Inc. (U.S. operation
of Beecham Group, Ltd., of England); the Beecham licensees, Bristol
Laboratories, Inc., and the Bristol-Myers Company; and the Bristol
sub-licensees, Squibb-Beechnut, Inc. (Squibb Division), and the Amer-
ican Home Products Corp. (Wyeth Division). In addition, there are
digtributors purchasing'ampicillin in dosage form from Bristol (Parke,
Davis & Co, ) and from Beecham (Ayerst Laboratories Division of Amer-
ican Home Pﬁoducts Corp. and Lederle Laboratories Division of American

Cyanamid Company ).

Beecham, Inc.

Beecham, Inc., was incorporated in the State of New Jersey, on
August 31, 1967. It is a subsidiary of Beecham Group Ltd., of
England, which owns approximately 90 percent of the outstanding com-
mon stock of the New Jersey corporation.

Beecham, Inc., is engaged in the manufacture of prescription
and proprietary drugs, and toiletries. Its leading products are
ampicillin and other broad spectrum semi-synthetic penicillins,

"Eno " aﬂtaéid, "Macleans" toothpaste, and fBrylcréém" hair dressing
for men. These products are sold in the United States, Canada, Latin
_ America, Austrelia, and New Zealand.

The company's main office and plan£ are located in Clifton, New
Jersey. A new $6 million pharmaceutical plent, engaged in the manu-
facture of semi-synthetic penicillins and in process and product de-

velopment research, was completed in March 1970 in Piscataway, New
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Jersey. It also owns plants of subsidiaries in Canada, Venezuelsa,
Brazil, Argentina, Mexico, Australia, and New Zealand.

During 1970, Beecham furﬁher gonsolidated its pharmaceutical
operaiions in the United States. It acguired the minority ipterest in
Beecham Research Laboratories, Inc., formerly a 51 percent-owned sub-
sidiary. It signéd distribution agreements with Ayerst.aﬁd Lederle,
as a result of which, the marketing of Beecham's semisynthetic peni-
cillins in the United States was expanded. Total employment by the
compeny stood at 1,826 on March 31, 1970, a 60-percent increase over
the level of March 31, 1967.

For the fiscal year ended March 31, 1970, Beecham, Inc., had net
seles of nearly $82 million, compared with nearly $77 million for the
fiscal year ended March 31, 1969. Net income for the corporation was
in excess of $13 million in fiscal 1970, compared with more than $12
million in fiscal 1969. Capital expenditures totaled $7.2 million in
fiscal 1970, approximately the same amount so expended during tﬁé.
preceding three fiscal years, combined; in fiscal 1969, this expense

was less than $1.6 million.

Briéfol-Myers Company

Bristol-Myers Company was originally incorporated in New York on
June 9, 1900, as the successor to the Clinton Pharmaceutiéal Company
founded in 1887. On August 11, 1933, Bristol-Myers was incorporated
in the State cf Delaware. On September 1, 1933, the company acquired
all the capital étockfoz Bristol-Myers Company of New Jersey from

Drug, Inc., upon dissclution of the latter corporation.
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Bristol-Myers functions as both an operating and a holding company.
ke of December 31, 1968, it comtrolled 100 percent of the voting stock
of Pristol-Myers Internationsl Corp.; Luzier, Inc.; Westwood Pharma-
ceuticals, Inc.; Mead Johnson and Company (and Mead Johnson Canada,

Ltd. ); the Lenk Co.; Sybil Ives, Inc.; the Drackett Co.; Clairol, Inc.;

Biochemical Procedures, Inc.; Bristol-iyers Canada, Ltd.; and Bristol
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aneda, Ltd., Principal U.S. plents are situated in
East Syracuse, N.Y,; Hillside, N.J.; temford, Conn.; Urbans and
Cincinnati, Ohic; Chicago, I11.; Ladue, Mo.; Evansville, Ind.; and
Zeeland, Mich. The company alsc has plants in the following countries:
Cenade, Mexico, Brazil, Argentina, the United Kingdom, West Germany,
Aﬁstria, South Africa, and Australis.

it
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Bristol-lyers an s effilisted companies are engaged in the

manufacture of prescription and proprietary drugs, toiletries and
cosmeties, nutritional products, and household products of varied
types. At the close of 1969, totezl Eristol employees exceeded 26€,000.

Bristcl Laboratories produce synthetic and seml-synthetic peni-

Y

"Polycillin," their trademark for ampicillin;

cillins, including
"Tetrex," a tetracycline; other antibiotics; an anti-hypertensive;

and a nasal decongestant. During 1969, Eristol Laboratories completed
a new laboretory wing ahd clinical chemieel building in Syracuse,
N.Y., and began construction of a new plant in Barceloneta, Puerto
Rico. Avout 1€ percent of the 3,000 employees of Bristol Laboratorie

are engaged 1in research and develcpment work.
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For the calendar year 1969, Bristol-Myers had nef sales of $928
million, compared with $850 million in 1968 and $304 million in 1960.
Net earnings in 1969 amounted to almost $68 million, compared with
$59 million in 1968 and $25 million in 1960. |

 Bristol-Myers spent $3l4 million on research in 1969, a record
high which was moée than double the amount spent in 1964. The company
received royalty payments in excess of $6 million in 1969. It was esti-
mated in 1968 that the annual rate of proflt for Bristol was about lh

percent of net sales.

American Home Products Corporation

The American Home Products Corporation was incorporated in Dela-
ware on February U4, 1926, as a consolidation of several manufacturers
of proprietary drug prdducts. The corporation functions as both an .
operating and management enterprise. )

The corporstion with its subsidiaries produces a great variety
-of pharmaceuticals, biologicals, nutritionals, animal heal%h products,
packeged drugs, toiletries, foodstuffs, candy, and a number of chemical
specialties such as waxes, polishes, cleaners, and insecticides. With
the merger of Ekco Products Company in September 1965, the corporation
further diversified operations to include manufacturers of housewares,
builders' hardware, bakers' equipment, and rigid aluminum foil
containers.

Activities of the corporation are conducted through several divi-

sions., Pertinent to this inquiry is the Prescription Drug Division,
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which includes the laboratories of Wyeth, Ayerst, Ives, and ?ort Dodge.
These laboratories produce medicinal, pharmaceutical, biologicél,
nutritional, and vitamin preparations, sold primarily through profes-
sional channels and sdvertised to the public.

The executive offices of the American Home Products Corporation are
located in New York City. More than 50 plants, manufacturing labora-
tories,'research centers, and warehouses are situated throughout the
Unifed Stateg. Another 5O are located in foreign countries, especially‘
those of Eurépe and Latin America.

Leading subsidiaries are the lsboratories of the Prescription Drug
Division (Wyeth, Ayerst, Ives, and Fort Dodge); the Whitehall and
Ffanklin Laboratories, and the John F. Murray Ad&ertising.Agency, of
the Packagea Drug Division; Americen Home Foods, Inc., of the Food
Division; E. J. Brach and Soms, Inc., of the Candy Divisionj Ekpo
Products, Inc., of the Housewares Division; and the P&estige Group, -
Ltd., Boyle-Midway, Inc., and Dupli-Color, Canada, Ltd., of the House-
hold Products Division. Other subsidiaries include the 0. M. Franklin
Serum Co. (U.S. & Canada), International Chemical Co., Ltd. (England ),
smerican Ethicals, Ltd. (South Africa), Adems Plastic Company (U.S.),
A. R. Lite Manufacturing Company, Ltd., (Canada), Lucks, Inc. (U.S.),
Elliot Marion Company, Ltd. (Canada), and the Household Research Insti-
tute (U.S.),

In 1969, prescription (ethical) drugs accbunted for 36 percent of
gross sales (about $460 million) of the Company and packaged drugs

17 percent (about $215 million). In foreign markets, these percentages
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were 51 and 16, respectively.

Capital expenditures by the corporation for buildings and equip-
ment totaled $33 million in 1969. This represented new manufacturing -
and research facilities for the Prescription Drug Division and a plant
addition for the Candy Division, Construction of foreign facilities was
expanded in Brazil, the United Kingdom, France, Germany, and Itély.

In 1969, net sales of the American Home Products Corp. rose to
almost $1.2 billion, compared with nearly $1.1 billion in 1968. Net
income also rose slightly in 1969 to $123 million, compared with $112
million in 1968 and less than $49 miilion in 1960.

By the end of 1969, the number of employees of the corporation
totaled '40,427. The total on December 31, 1968, was 38,L05; on De-
cember 31, 1960, total employment was 18,679. |

Wyeth Lgboratories.--Wyeth, the largest company in the Prescrip-

tion Drug Division, with a broad line of pharmaceutical, biological,
and nutritional products, shared in the steady increase of sales of
the parent corpbration, through 1969. The principal ethical drugs

produced by Wyeth are "Omnipen," their trademzrk for ampicillin;

' an oral contraceptive, and

"Tubex" injectible medications, "Ovral,'
"Sersx," & mid-range tranguilizer.

The administrative and research center of the company is located
in Radnor, Pa. Wyeth menufacturing leboretories are situated in Creat
Valley, Marietta, and West Chester, Pa.; Mason and Lake Odessz, Mickh.

lal

Chicego, Ill.; Appleton, Wisconsin: and Meridian, Idaho.
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Wyeth International, Ltd., was operating in 126 foreign countries
at the close of 1969. In addition to the products mentioned, this
company has been making substantial sales in the overseas markets of

infant formulas and the injectable forms of "Bicillin,"

a long-acting
antibioctic used in the treatment cf upper respiratory ailments,
venereal diseases, and rheumatic fever. In 1969, the company continued

"

to supply millions of doses of "Dryvax," a smallpox vaccine for the
drive by the various U.S. and world health organizations to eradicate
smallpox in West Africa. Large quantities of cholera vaccine were
shipped to Korea to combat an outbreak of that disease.

During 1969, Wyeth scored several notable advances in research
and development in the therapeutic field. Intensive clinical trials
were begun with new compounds in the area of antibiotic and cardio-
vascular research, including a new, improved semi-synthetic penicillin.

Ayerst Laboratories,--Ayerst Leboratories is a meanufacturer of

ethical drugs, especially hormones and anesthetic, anti-infective and
metabolic regulating agents. Manufacturing and research laboratories
are located at Chazy and Rouses Point, New York.

In 1969, Ayerst comtinued in a pattern of consistent growth.‘ In
the U.S. market, leading Ayerst products were "FPremarin,'" a drug in
the field of estrogen replacement; "Atromid-S," in the cardiovascular
‘field; vitamins; an anti-fungel preparation, "Grisactin-500"; and
"Riopan Suspension," for relief of gastric hyperacidity. In Canada,
sales were at a high level for "Premarin"; "Fluothane" an inhalation

anesthetic; and two broad-spectrum penicillins, "Atromid-S" and
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"penbritin' (the Ayerst trademark for ampicillin).

hyerst Internationzl, operating in twelve foreign countries (ex-
ciuding Canada), also expanded plant facilities and increased sales
during 1969. An Italian manufecturing plant was completed and became
operative in July of that year. Additional seles outlets were pro-
Jected for Eurcpe end the Far Fast.

A new research unit for Ayerst was scheduled for operation in

'._.!

970, located at Chazy, in northern New York State. The unit will be
equipped with the latest facilities availsable for evaluating all new
drugs developed by Ayerst research for human use, with emphasis on

compliance with Govermment safety standards.

Scuibb, Beech-Nut, Inc.

The company was incorporated in Delaware, on August 2L, 1967, as
Squitb, Inc.  Sguibb, Beech-Nut, Inc., was formed as the result of the
consolidation on January 15, 1968, of E. R. Sguibb and Sons, Inc.

{ formerly a wholly-owned subsicdiary of +he 0lin Mathieson Chemical
Corporation) and Beech-Nut Life Savers, Inc. It is a diversified drug
company, producing consumer brands in the fields of ethical and pro-
prietary drugs, beverages, confections, specialty foods, and household
products. In recent years, ethicel pharmaceuticals, diagnostics, and

medicinal chemicals have accounted for about LC percent of the sales

of the company.

ERRS
VLD

Pharmaceu* _cals are manufactured vy the wholly-cwned E, R. Sguzbo
and Sons, Inc., for sale to pharmacies and the medical profescsion.

These products include drugs for the treatment of infectious diseases,
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cardiovasculaf disorders, menteal diseases, and cancer; diagnostic agents;
and preparations for thé treatment of nutritional deficiencies. The
company is a leading U.S. producer of antibiotics, corticosteroids,
;ex hormones, antihypertensives, contrast agents, vitamins, and radio-
active pharmaceuticals. Most of these products are also manufactured in
foreign countries by subsidiaries and licensees.

Leadihg Squibb antibiotics in the U.S. market are "Principen"

1

(their trademark for ampicillin), "Pentids," and "Sumycin." The
popular "The}agran” line of high potency vitamin preparations regis-
tered a record high for U.S. sales in 1969.

E. R. Squibb and Sons, Inc., owns a new (1969) plant and labora-
fory in New Bruswick, New Jersey. It leases branch warehouses in
12 major U.S. cities. Its foreign subsidiaries and affiliates-have
plants in Canada, Mexico, Colombla, Peru, Argentina, Brazil, Uruguay,
England, Ireland, France (3), West Germany, Italy (2), Spain, Turkey,
South Africa, Australia, the Philippines, and India (2). Licensee
plants are located in Venezuela, Belgium, Sweden, Japan, Hong Kong,
Pakistan, Taeiwan, and Thailand.

Wholly-owned subsidlaries of Squibb, Beech-Nut,. Inc., in addition
to E. R. Squibb and Sons, Inc., are Beech-Nut, Inc.; Life Savers Inter-
national Corporatibn; Life Savers Ltd., Canada; Millbrook, Inc.;
_‘Table Talk, Inc.; Tetley Tea Company, Ltd.; and Dobbs Houses, Inc.
During 1969, the parent corporation acquired ﬁhe J. B. Food Services,
Inc., of Wrightson, N. J., and E, R. Squibb and Sons acquired Specific

Serums, Inc.; Hoboken, N. J., a producer of blood diagnostic agents.
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Squibb also acquired in 1969 two pharmaceutical operétions in Greece
and one in Csnada.

During 1969, the net sales of Squibb, Beech-Nut, Inc., rose to
about $645 million, compared with $615 million in 1968; of these sales
totals, pharmaceuticels, proprietary drugs and household products, com-
bined, accounted for $291 million in 1969 and $271 million in 1968.
Net income of the parent corporation was almost $43 million in 1969,
compared with $35 million in 1968. Inventories totaled nearly $11b4
million in 1969, compared with $94 million in 1968. A total of $24
million was spent on research development in l969,_nearly $23 million
in 1968, and more-than $20 million in 1967. Capital expenditures
were more than $L9 million in 1969, compared with some $27 mil-
lion in 1968. A total of over 31,000 persons were eﬁployed by Squibb,
Beech-Nut, Inc., as of December 31, 1969.

During 1969, Squibb completed construction of a new manufactur-
ing plant and gquality-control laboratory at New Brunswick, N. Jlj‘the
company expects to consolidate all of its U.S. pharmaceutiéal manufac-
turing at this location. The Squibb plant in Brooklyn, N. Y., was
sold,,and all employees offered employment in New Brunswick. The new
plant is expected to give the company improved contrcl over the quality
of its pharmaceuticals, as well as increased efficiency and capacity
in their manufacture.

Also in 1969, Squibb commenced construction of a new plant in
Lawrence Township, N, J., which will contain research laboratories

and executive offices. Another new Squibb pharmaceutical plant was



started in Regensburg, West Germany. Construction was also initiated
on new facilities for the manufacture of bulk pharmaceuticals in both
Puerto Rico and Italy. The company acquired all of the outstanding

majority stock in the Squibb affiliate in Italy.

U.S. Production and Sales
The following tabulation, based principally on data reported to
the U.S. Tariff Commission by the producers, shows U.S. production and
sales.(incldding export sales) of bulk ampicillin for the years 1947-

1969, Data for 1967 include some estimates.

----------- Sales —~—-ecmmmmmee -

Production Quantity Value Unit value
Year 1.000 Xe. 1,000 Kg. $1.,000 per gram
1967 E 120 E 32 E 10,767 B W34
1968 191 54 15,755 .29
1959 312 72 18,8c7 .26

E = estimated.

As shown in the tabulation, production of empicillin increased
from an estimated 120,000 kilograms in 1957 to 312,000 kilograms in
196G an average annual increase of 61 percent. The difference between
production and sales representé primarily the amounts used captively
by théiproducers in the manufacture of finished pharmaceutical
products.

According to the complaint filed by the Justice Department in

its antitrust suit against Bristcl and Beechem, world-wide sales of
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semi-synthetic penicillins in dosage forms by these tﬁo companies and
their licensees amounted to approximately $170 million in 1968. Half
of this amount--or $85 millioﬁ--was accounted for by U.S. sales, con-
sisting mostly of ampicillin. Bristol's brand of ampicillin, Poly-
cillin, had sales in 1968 of $52.2 million; Ayerst's Pembritin .
(purchased from Beécham) nad sales of $14.0 million; Wyetﬁ's Omnipen,
$10.0 million; Parke, Davis' Amcill, (purchased from Bristol), $3.4
million; and Squibb's Principen, $3.3 million. Not yet on £he market
in 1968 were Beecham's brand, Totacillin, and Lederle's Alpen (pur-
chased from Beechgm). The value of U.S. sales of ampicillin in dosage

forms in 1969 is estimated to have exceeded $120 million.
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U.S. Importer -
(Zenith Laboratories, Inc.)

Zenith Laboratories, Inc., was incorporated in the State of New
Jersey in 1956. During 1967-70, it entered into a period of
rapid growth and expansion. The new headquarters and modern
manufacturing and technical facilities of the company are located in
Northvele, New Jersey, with additional production facilities situated
in Englewood, New Jersey; and in St. Croix in the Virgin Islands.
Major distribution operations are centered at North&ale and at
Philadelphia, Pa.

Zenith is a producer of generic ethical and proprietary drugs.
Its total line of generic drugs increased in number to 145 by Decem-
ber 31, 1969, compared with 40 at the end of 1968. Such antibiotics
as ampicillin and tetracycline are prominent items in the Zenith line.
These generic drug products are sold throughout the United States, to
such customers as wholesalers, drug chains, mail order houses, and
government agencies.

In addition to the plants in New Jersey and the Virgin Island,
Zenith acquired in 1969 two drug distribution subsidiaries, Paramount
Surgiqal Supply Company, and Pace-Bond Company; both of these coﬁ-
panies moved into new and expanded facilities during that year.
Another subsidiary, Mexico Forge, a manufacturer of playgroﬁndfand
recreation equipment, completed construction of a new plant in
Reedsville, Pa., during 1969.

By 1970, all encapsulating by Zenith of ampiéillin and other

entibiotics was done in St. Croix, the Virgin Islands, at the plant
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of another wholly-owned subsidiary, the Pralex Corporation. This sub-
sidiary imports the bulk ampicillin from the Ankerferm, S.p.A., of
Itely. Pralex purchased, on November 20, 1968, the former plant of
Continental Laboratories in St. Croix; previously, Pralex had pro-
duced other penicillin and sulfa products.

For the celendar year 1969, the net seles of Zenith, Inc.,
amounted to almost $7.5 million, compared with $3.L million for 1968.
Expenditures for property, plant and equipment tctaled nearly $1.5
million in 1969, compared with $166,000 in 1968 and $40,000 in
1967, reflecting the recent expansion of company activities. Net earn-
ings of Zenith in 1969 were $211,717, below the $311,358 of 1968 be-
cause of the heavy expenditures for plant expansion and lcsses in-
curred by Paramount and Mexico Forge; net earnings in 1969, however, ex-
ceeded those of 1967, which smounted to $116,258., During 1969, the
total number of Zenith employees rose from 70 on January 1 to 325 on

December 3l.

The stock of Zenith, Inc., is widely held, traded over the coun-
ter. At the close of 1969, about 80 percent of the common stock was
publicly held, and the remaining 20 percent was held by "insiders."
About 6 to 8 percent of the total common stock was held in escrow,
under the terms by which Zenith was purchasing tetracycline from Anker;

farm in exchange for stock.
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U;S. Imports

Zenith Laboratories, Inc:, of Northvale, N.J., is believed to be
the sole importer of ampicillin. According to data furnished by Zenith's
attorney, the‘company, in March 1959, made an initiél importation direct
from Italy into the United States of 250 mg. capsuleS-of'ampicillin
trihydrate. Subsequent imports from Italy have consisted entirely of
bulk ampicillin trihydraté, of which one shipment was imported directly
into the United States and the remainder was imported into the Virgin
Islands, where it was encapsulated by a wholly-owned subsidiary and
then re-exported to Zenith in the United States. All of the imports
have been supplied by Ankerfarm, S.p.A., a German firm which allegedly
bﬁilt a plant in Italy to take advantage of Italy's lack of patent
protection for drugs.

Zenith's admiftedvimports of ampicillin in 1969 and in the first
half of 1970 were equivalent to somewhat less than 5 percent of U.S.
vproduction. It appears that the total of imports in 1970 will be
considerably'larger than those entered in 1959. Zenith waé just be-
ginning to import ampicillin in 1969 and was in the process of estab-
lishing_itself as a supplier of generic ampicilliﬁ. "It has advertised
empicillin widely in periodicals directed at retail phérmacists and
has recently introduced ampicillin in 500 mg. capsules and in bottles
for oral suspension. vIt is believed that Zenith is now an important
factor in the market for generic ampicillin, which is estimated at

about 20 percent of the total ampicillin market of the United States.
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Tariff Treatment

Ampicillin is classifiable under TSUS item L40T7.85, "other" ben-
zenold drugs, and is dutisble at a compound rate cf 2.h5¢ per pound
plus 17 percent ad valorem (third stage of the Kennedy Round reduc-
tions, effective January 1, 1970). Under the "American selling price"
veluation system applicable to benzenoid chemicals, ampicillin is
valued for duty purposes at the usual wholesale price of the competi-
tive domestic product. Thus the ad valorem part of the duty on im-
ported ampicillin is based on the value of domestic ampiciliin rathef
than on the vglue of the imperts.

Although the Virgin Islands are a U;é; possession, they have
their own tariffs and are not a part of the customs area of the United
tates. Under the terms of a Danish law enacted in 1914 and retained

in force under the terms of the treaty by which the United States

acquired the Virgin Islands from Denmark in 1917, ampicillin may be

o
=

imported into the slands at an ad valorem duty of 6 percgpt,
based on the foreign value.

Since the middle of 1969, Zenith has been importing ampicillin
capsules from its subsidlary in the Virgin Isiands free of duty under
the provisions of headnocte 2(a) of the Tariff Schedules of the United

)

States, which stipulates tha

ct

products of the Virgin Islands may enter
the United States free of duty, provided they "do not contain foreign

materials to the value of more than 50 percent of their total value."
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Thﬁs, as long as Customs officials are satisfied that Zenith's ampi-
cillin meets the requirements of headnote 3(a), Zenith is able to
realize a considerable savings on customs duty (6 percent of the for-
eign value instead of 17 percent of the "American Selling price") by
doing its'encapsulating in the Virgin Islands rather than on the main-

land.

Prices

On the basis of incomplete information obtained from a variety of
soufcéé, both official and unofficial, it appeérs that prices of ampi-
¢illin in dosage form, as charged by the manufacturers and distribu-
tors, vary considerably. For example, the popular 100-bottle of 250
mg. capsules is purchased directly from the manufacturer or distribu-
tor by druggists at ﬁholesale prices ranging from about $10 pef
bottle from Zenith to approximately $22 from Bristol-Myers. Prices
for the generic product are, of course, lower than those for the
trademark brands of the leading U.S. producers and distributors.

Prices.to the trade, as charged by leading U.S. menufacturers

and distributors of ampicillin, are indicated in the following
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Price per 100 capsules of 250 mgs.

Wholesale price in direct

Trademark or purchases from manufacturer
generic name Company or distributor
Polycillin------ Bristol-Myers $21.84
Amcill------- --- Parke, Davis 21.60
Omnipen----=---- Wyeth Labs. 19.14
Penbritin------- Ayerst Labs. ' 21.82 1/
Alpen--=-c-mem=- Lederle Labs. 16.10
Totacillin------ Beecham 2/
Principen------- E. R. Squibb and Sons 19.00
Ampicillin------ Paramount (a Zenith subsidiary) 12.95 %/
Ampicillin------ Zenith 10.00 4/

;]’Wholesale price suggested by manufacturer.

g/ Beecham wholeszle price was comparable to those for other
trademark brands,

3/ Paramount Catalog #77. Winter 1969-70.

_/ Approximete wholesale price (March 1970).

Reecham Pharmaceuticals grants @ standard cash discount of 2 per-
cent within 30 days, on sales of ampicillin to the wholesale trade.
It is believed that similar terms prevail for such sales by the other
domestic manufacturers and distributors,

Wholesale prices of leading U.S. producers and distributors of
empicillin, for sales tc hospitals, clinics, and government agencies,
are guoted on the basis of individual bids, taking into account the
cost factors and competitive situation for each customer. Under the
licensing arrangements, the distributors purchase ampicillin in
dosage form from the manufacturers according to individual price.

formulas.

" %

1/ From 'Drug Topics,” published by the Drug Topics Redbook for
1970, unless otherwise indiceated.
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Royalties

Beecham Research Laboratories, Ltd., licensed Bristol-Myers to
manufacture and sell ampicillin in the United States, through an -
agreement with Bristol Laboratories, Inc., in 1959 and a supplemental
agreement with Bristol-Myers Company in 1960, These agreements also
permitted Bristol to license other drug companies to produce and sell
ampicillin in the United States, under the Beecham patent No. 2,985,6L8.
Accordingly, Bristol-Myers began manufacturing ampicillin in 1963,
and subsequently sub-licensed for the same purpose Squibb-Beechnut,
Inc., and American Home Products Corporation (Wyeth).

Two distributors purchase ampicillin in dbsage form frém Beecham,
Lederle Leboratories of the Americen Cyanamid Company and Ayerst
Laboratories of the American Home Products Corporation, Parke, Davis
and Company makes such purchases from Bristol-Myers.

Beecham received a royalty payment equivalent to 5 percent of their
net sales from Bristol-Myers and the distributor-companies. It is
believed that Bristol collected royalties at the same rate from its
sub-licensees and distributors. Because of the alleged infringement
of the patent and accompanying production and U.S. sales of ampicillin
by Zenith Laboratories, the rate for these royalty payments to Beecham
from Bristol-Myers was, according to the terms of the licensing agree;
ment, reduced by one-half, i.e., to 2-1/2 percent.

Such a "saving" on royalty payments is substantial in the case of
Bristol-Myers, which accounted for approximately 60 percent of the

total value of ampicillin sales in the United States during 1968.
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Total sales of ampicillin in the U.S. market amounted to more than
$80 million in 1968; total sales during 1969 were estimated to have
been ét least $120 million. Nevertheless, Bristol has Jjoined Beecham
in complaining against the alleged patent infringement and in asso-

ciated litigation,
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APPENDIX

Patent
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2,985,648
ALPHA-AMINOBENZYLPENICILLING

Fraok Pecter Doyle, 42 Hillsice Gardens, Betchworl,
Enpisand: john Herbert Charles Neyler, Coombeles,
Cli*tonviile; pnd Harry Smith, Rockbouse, South Drive,
Derpdene, loth of Dorkiog, England

No Drawing. Flled Feb. 2, 3961, Ser. No. §1,63%
Clalms priority, application Great Britzin Oct. 6, 953
5 Cluims. (CL 260—235.1}

Thdis invention relates 10 new synthetic comnpounds of
value as ant buacierial agents, as nuitritiona' supplements in
spimal fecds, as egents for the treatiaent of mastitis in
cattle and as ther:peutic agents in poultry and animals,
including -ap. in the treztment especially of infoectious
discases caised by Gram-positive and Gram-pegative bac-
teria and, moie particularly, relates 1o e-aminobenzylpeai-
cillias and non‘oxic salts thereof.

Thly spplicaiion is 8 coptinuation-in-part of our prior
co-pending spplications Scrial No. 844,162, filed October
8, 1559, and Scrial No. 71,910, filed November 28,1960
both now abandoned
_ Aniibacterial agects such es benzylpenicillin  bave
proved highly efiective in the past in the thezapy of in-
fections die to Gram-positive bacteria but such agents
sufer from the serious drawbacis cf being umstable in
aqueous azid, e.g., upon oral administratiup, and of being
incflective against pumerous strains of bacteria, ¢ g., rost
Gram-negative bacteria. The compounds of e present
invention are particularly uscful in that they possess
potent untitacterial activity against both Gram-positive
and Gram-pepative bacteria upon either purenieral or
oral administration and also exhibit resistance to destruc-
ton.by acid.

There is provided, according to ths present invemtion,
a member selected from the group consisting of an scid
having the formuls

o o 8 CH,
?B—F--.\‘B—CH—-CQ \Cf-CB..

Re NB, }l’—— BCOOH

wherein R,;, Ry and Ry cach represent s member selected
from the group consisting of hydrogen, 1itro, di(lower)
al¥vlumino, (lower)alkanoylamino, (lower):lkanoyloxy,
(iower)alkyl (inclvding straight and brarched chain satu-
rated aliphatic groups having from 1 to 6 carbon stoms
inclusive), (lower)alkoxy, sulfamyl, chlore, iode, tromo,
finoro und wriducromethyl; and the nontoxic carboxylic
acid salis thereof, including nontoxic meiallic saits such
as sodium, potassium, calcium and aluminum, the am-
monjum szlt and substituted ammonium salts, e.g., salts
.of scch nontoxic aniines as trialkylamines, including tri-
cthylamine, procaire, dibenzylamine, N - benzyl-beta-
phenethylamine, 1-epberamine, N N’-dibenzylethyl nedi-
amine, dchyinul ictylaniine, N,N'-bis - dehydroavietyl-
ethyleradian.ire, N-{lower)alkvlipiperidine, ¢.g., N-ethyl-
piperidine and vider amines which have been used to form
saits with benr penicillin; and tbe nontoxic acid saudiion
saltc thereo! (i.c., the amire salts) including the m acral
acid adJitioa salts siach as the hydrochloride, byvdrvbro-
mi e, hydreiodice, suifsie, sulfamate and pbospha'c and
the organic acid sddiion salts such as the malecie, uer ate,
citrate, oiaalate, succinate, btenzcaie, tartrate, £ -1 :sie,
mzlate, mandelate, ascorhaie and the like. The = .~1bon
atom of the acyl group (to which the a-emiro gmorp k&
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altached) B8 D asymmodic cartoc siom and oe com-
pounds of this ip* L alon can crefoie exist i Iwo op-
tically active isomerc formes [tbe D-'—) ard L(4)
diasicreoisomers), &3 prll 23 in the oplizally inactive DL
form which is & mixture of the two opucally acuive forms;
all such iscmeric forms of the compounds are included
within the scope of the proscat invemvion.  Alw included
within ihe.scope of the prosent inveouon are casily hy-
drolyzed esters which ere converted 10 the free acid form
by cbemical or cazymetic hydrolysia

It shouw'd be poted ix conacclion with the forcgoing
consideration of the diasicacoisomers of thn inovealios
thal inzuy somers otber than the two cauacd by e
ssymmetric carbog of the side chxin are possiblke due 10
the presence of esymmeux carbon aloms in ibe é-smino-
peaiciilanic acid ruclsus.  Such eddidiona: isomers, how-
ever, are pot prosendy significant since 6 simicopenicil-
lanic acid which is the prodral of fermentativa processes
is consisicotly of coe vocfigiration; such 6-acunopenicile
lanic acid is presently used in the productiva of the com-
pounds of this iovection. :

The products of the present invention are prepared by
reactioc of 6-aminopenicil'inic acid, preferably in the
form of & ncuiral sslt such as the sc Lwn sull or the
tricthyiamine salt, vith ao acid chloride having the for-
muls

Ba

o
& : —ca—d-a
RBs Béococwi

whereic R;, R; 80d Ry bave the meanings given above,
or its funcuonal cquivalenl as aa acylating sgent for a
primary amico group azd thercafier removing ‘the pro-
tecting group from the amino radical by hydrogenation
under sufficienty miid conditious 10 avord destruction of
the penicillin pucleus. The protecting group,

PECH,0C0—

in the formula above may, of course, b replaced by
enother fuoctonally cquivalest »rotecling group &5 set
forth below. The funciional equivalcnts of the acid-chlo-
ride sct forth above include the curresponding carboxylic
acid bromides, acid znhydrides and mixed anbydrides
with other carboxylic zcids, including mobpoesicrs, and
particalarly lower aliphbatic esters, of carbouic acd.

Ihe protected ainino a<id is preferably prepared by the
method described in Example 1 below, which method is
a'so discussed in ~A Textbook of Biocherristry™ by PLHL
Vichell, at page 113. In the next siep, the 6-amino-
-=nicillanic acid may be reacted with a mixed anhydride
r-:pared by reacting the amino-substituied carboxylic
acid, or a salt thereof, having its groups protecied, with
sn ester of chlorocarbooik acid, e.g., <thyl chlorocer-
bonate. Aliernauveiy, the protected amiro-substituied
carvoxvlic acid may be converied to a reactive acid-halide

The scveral methods need 10 form the amincacyl de-
rivatives of 6-aminopemaitamc acid (in which the aming
group of the #ipito acid is protected) are standard pro-
codures emploved in peptide synthesis aad include the use
of & reacticr acid azmde or & carbodi-umide reagem cf.
Sheeban and Hess, J. Amer. Chem. Sxc. 1958, 77, 1067.
The subsegquent removal of the protecting group to form
the free amiro-substituted penicillin is cSected by cams-
lytic hydrogenation. Suitable protectrg groups are of
the gereral formulz R”G.C0—, wheare R” is an allyl
berizyl (as shown in the fonmula above), vobstitutea
benrvl, phenyl or subr#t ned phenyl poup, or the vl
group Ph,C—. Tbhe zbdreviation “Ph™ 23 used Pirem
ropresents the phenyl grovo. The “carbobenzoxy™ groap
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(PHCH,0C0—) is also somezimes referred (o herein as
the “carbobenzyloxy”™ groco. -

Tire diastercoisomens cf A+ compounds of the present
invention can be prepared by ﬁm preparing the appro-
priaic amino acid having 3 2mIn0 group protected, (2N
DLa-( carbotenzoryaminr Yobenylacetic ecid( the oplical-
ly inaciive racemic mixture of the optically active lomn_).
and thep separating the opta= 2y sctive forms of such scid,
c.g, by wa; of their salts wih optically active bases such
23 quinine, brucine, ctc. 253 en.ploying the appropriste
form .n the acylation of 6-ex:nopenicillanic acid. Thus
DL -e- { carb sbenzexyamine ) phenylaceiic: acid may be re-
solved 10 oblzin D-{ — )-e< zxrbobenzexyamino) phenyl-
acetic acid ard L-¢ 4 )-e-(carhohenzoxyamino) phenlacetic
acid, each of which may be reacted with S-aminopenicil-
lanic acid as illuscated in Examples 7 #nd 8 to produce
D-(--)-a- 1minobenrylpenic=m and L(+) - & - amino-
benzylpenicillin, respectively.

The racemic mistures of the amino acids, |.¢., e-amino-
pheoylacetiz acid, e-am:pop-chlorophenylacetic acid and
a-amino-p-methonyTherviacsls 8id, can be resolved ac-
conling to me*tods which a~x dsscribed in detnil in the
technical literature, sarax'>rly in the following ref-
erences: Petii and Maver, B, 41, 2073 (1908); Ingersoll
and Adams, J. Am Chemy Soc, 47, 1168, (1925); Rei-
hien and Knopfie, Ann., $23. %7 (1936}; Reihlen, Knopfie
and Snopper, Apn, 534, 247 (1938); and Kusa, Ova-
Virinan and Levene, J. Bixl Chem. 137, 334 (1941).
The amino group of each of the two isomers of any of
the 2minc acids so separa=3 can then be protected by
corvarsion 10 its cevboboamery derivative, anéd each such
derivative can be used as =zrided herein to acylate 6-
aminopericilianic acid aad ton, afer hydrogpenation, pro-
duce the optically pure form= of the pezicillins.

D-{ — ) s-aminobenzylpeiz="ta has been found to be
more sojuble in water at iz woelectric point (about pH
4.7) tnd 10 be more active arzinst several kinds of bac-
teria in vitro than is jts beoer, L-(+)-e-aminobersyi-
peokillin )

The Minimum Ichbitory Concertration (M.IC) in
meg./ml. in vitro apains® vards strair.s of 1ee patbogenic
Gram-pegative orpanisms wis determined by seriz] diu-
tion in sgar for both peruciiixn G, 20d a-D-(=)-amino-
bensylpenicillin (referred © helow as New Cpd.). The

results were as follows:
M.IC. megSml
O New Cpd Pmido Dis
a2 250
12 8 500
[ %13 220
38 .2
(¥ ) 1
: o 1
A N T2 R
Seln f,-;h‘-uum.- - cs ae
Kalm juretyph A 28 623
Felm gara’yphi B o e 16 144
Kalm. pmrcisphi B : 286 62
Sa'm. paraipphi B . 80 628
£k ells sbigor . e 128 80
Khipela schmitd. . . 8 [ &)
Ktivellaronnnl_ .. ... —— [ &) 0o
Kichaiella prurevonias. 28 &0

2.1 elegant procedure for greparing & protected amino
#cid derivative of 6-aminopesiclanic acid by way of a
mixed enhvdride with ethory o isobutoxy-carboric acid
compnrises mixing 0.01 moie of an acid having ils amino
group. protected (whose acid =tloride is set ford above),
0.01 mole isobutyl chioroforzmzie and 0.011 mole tertiary
hvdrocarbonyl of aliphatic aczine «uch as triethylamipe or
2,6-dimcihyipy.idine (also known-2s 2,6-lutidine) ie sn
schydrous, inert. 2pa prefzrably water-miscible solvent
such as p-dioxane (eg. > ml) and if desired 2 ml
pure, dry acztone for abr chinty minutes in the enld,
e.g. 3t zbout 4* C. To txs solvtion of the mired an-
hvdride there = thea alde® 2 chillad solution of 0.01

mole 6-aminoperx=iiznic acid and 0.01 mole teriar ,-by-
drocarbonyl amine eg., *~etbylamine or 2,6-dimcthyl-
syridioe, in, for ex2empie, 20 ml cf 2 solvent such

© water, The reaciea miviure is stined {or 3 period of an
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bour or so 1o formu the sbstituted ammonium salt of the
desired product  Tde mixture may then, if desired, be

" extracted al alkali=e rH (suck =3 pH 8; aguccus sodium
‘bicarbonate may ix vsed for etample, if necessary o

adjust the pH) with & water-imuniscidie solvent such =8
ether to remove u>wac.ed starting mzlerials.  The prod-
uct in the 2queous phose is then converted 10 the free acd,
preferably in the anld under a leyer of cther by the adds
uon of dilute maincrzl acid. e.g. . S NH5C, 1o pH 2. The
fres acid s then exur>iied inlo a waler-immiscible, neo-
tral organic sob:m £ech as cther and the extract s
washed with water ¢iclly in the cold, if desired, 20d thea
dried, as with 2z% Zroms N3,50, and the carbobenzoxy
gouns protecting ' 2mino groups ure removed by hy-
drogenation. * The peluct in its free form can then be
converied to ary Josired metal, ammonivm or suhsiituted
ammonium (ic., 27une) sult by treatment in an sppro-
priate solvent with the 2pp:opr.ate ‘base, ¢ 3., a frec amine
such 23 procaine tase or & solution of sodium or potas-
sium 2-cthylbexaso:ie in dry n-hutanol. The product
can also be conver:=1tc any deuired acid addition salt(af
the amino group) by trvaimernt of the product in an ap-
propriate solvemt with the apprupriate acid, e.g, bydro-
chloric acd. _ '

The removal of the proteaiing preup is effected by alk-
lowirg the protecisd iswnsacyl dercative of 6-amino-
penicilianic acid 15 rez1 with bylroger in-the presence of
3 catalyt. This byd:cgeraiion is normally carried out
al room temperati.: ar! a! aimospheric pressure, the pH
of the rezction m. e being f-om & 10°9. The solvent
for the bydroges:iy™ craction is normally water, but
other ponreducitie a0l.ents sich us ethyl alcohol or di-
oxane or mirtures ¢f the<e with water may -be employed.
The preferred byirczenntion catulys is pallod ura but
other catalysts st =% =« piztinum or rhodicm moy be used
The catalyst s 4=ty employed on an inert support,.
e.g., of barium carbozite, cerbon, strentium carbonste or
diatomaceous earth. Siuce the 'ceroon tom next to that
carrying the carboberrn loxvamino group 1o be reduced is
of an arcmatic cusure, the hydrogenstion step is por-
mally conpleted in 2 single treatment with bydrogeco and
catalyst.

Avoother method of parparing an cthereal solution of
the scid form of 1he carhobenzexy derivative of a com-
pourd cf the prosest ipventica comprises preparing a
solution in 23 oL aof w2er of 0.0¢0443 mole 6 amino-
penicilanic add 252 1 <6 gm. sodium bicarbonste, add-
ing 0.00¢75 mois of 2n a3 chloride whose formula is st
forth above and s-iling vigorously a1 roora temperature,
c.g. fortwenty to XT3y m.outes  The mixture is then ex-
tracted with ether to remove unreacted or hydrolyzed
starting materiais  Th: solution is then acidified (pref-
erably in the col?) 10 FH 2, as with dilute sulfuric scid,
and the free acid form of the product is extracted ioto
ether (e.g., 120 pcrioxs of 25 ml.). This ethereal ex-
trzct is dried, .zs w=% anhydrous sodinm sulfate, ang the
drying agent is rerooved 1o leave 2 dry ethereal solution
from whick the peodadt is easily isolated, preferably in
the form of za «ler-iasoubic salt such as the potas-
sium salt and the proiadting gronps are then removed
from the aminc g\ s by bydrogenation as described
above. This p~crdur s used when the scid chloride
reacts with a prici:r 3mine more rapidly than it does
with water, as d=termined by simple test. In this proce-
dure the acid dicsds —2y he replaced by an equimolar
amount of the corres.onding acid bromnide or acid anhy-
dride. Since sore¢ of the antibiotic substances obtained
by the process of it3 izrmion are rclatively uostable
compounds whick rea iy andergo chemical changes re-
sulting in the Joss of 2o =n ‘biotic activity, it is desirable
10 choose reacthos cmlisons whch are sufficiemly mod-
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erate to tvoid their decomposition. The reaction condi-
tions choscn will, of course. depead largely upon the reae-
:jvity of the cbemical reagent being used. 12 most in-
siances, 3 compromise has 1o be made tetween the use
c* very mild conditions for a lengiby period and the use
«{ more vigorous ccnditions for a sborter time with the
possibility of decomposing some f the entibiotic sub-
stance. -

The termnperature chosen for the process of preparatioa

of the derivatives of periJanic acid should in geperal’

pot exceed 30° C. and in many cascs 3 suitable tempera-
tore is embicnt temperzture.  Since the use of strougly
acid or alkaline conditions in the process of this investion
should be avoided, it has been found preferable to per-
form the process at s pH of from 6 to 9, and this can
convenicntly be achicved by using a buffer, for example,
a2 solution of sodium bicarbopate, of a sodium pbosphate
bufler. In addition 10 the use of squcous media for the
reaction, iocluding fillered fermentation broths or sque-
ous soh:tions of crude 6-aminopenicillaric scid, wse can

_be made of orpanic solverts which 40 pot o nain reactive
bydrogen stoms. Examples of such imr: solvents are
dimethylformamide, dimethylaczizraide, chloroform, ace-
tone, meihyl isobutyl ketone snd diatane. ¥Frequenty it
is highly atisfaciory 10 244 an aqueors solulion of a salt
of 6-aminopcnicillznic acid to a solutioa of the acylating
agent in a0 incrt solvent and preferably in ap ioent rol-
vent which is miscible with water, such zs acetone or di-
methylformamide. Vigorous stirring is, of courss, ad-
visable when more than one phase is piesent. e.g., solid
and liquid or two liquid pheses. la the preparation of
optically active isomers, mild conditions s_ovld be em-
ployed throughout the reaction in order to avoid racemiza-
tion,

At the conclusion of the foregning reaciior, the prod-
ucts in which the amino groups are proiected are isclated,
if desired, by the tecbniques used with benzylpenicillin
and pbenoxymethylpenicillin.  Thus the product car be
extracted into dicthyl etber or n-butanol at acid pH acd
then recovered by lyophilization or by conversior: 1o a
solvent-nsoluble salt, as bty peuvtralization with an 8-
butanol solution of pota:cium 2-cthylhexcosate, or the
product can be precipitaied from squecus tolutior: as &
water-insoluble salt of an amine or reccvered directly
by lyophilization, p-cferably in the form cf a sodium
or pofassium salt. Wr:t formed as the triethylamine
salt, the prodre. L, co6+<1ed 10 the free acid form end
thence to other suts in the manner used with benzyl-
penicillis and other pericllins. Thus treatment of suck
a trictbylamine conpound in water with sodiuzm kydroxide
converts it 19 the sodium salt znd the tricthylamine
may be remeved by exuaction, 23 with tolucne. Treate
ment of the sodivm salt with strong aquecus acid coo~
verts the compound 'o the acid form, which caa be
converied 10 other amine salts, e.g., procaine, by reac-
tion with the emine base. Salts 50 formed are isolated
by lyophilization or, if the product is izsoluble, by Sltre-
tion. A particularly elegant method of isolating the
product as & crysuulline potassivm s21t onmprises extract-
ing the product from an acidic, aquecus solution (e.g.
pH 2) into cicthvi etber, drying the ether and adding
at least one equivalen: of a solution of potassium 2-cthyl-
bexanoste (e.g, 0373 pm./ml) in dry r-“utasol. The
polastium sall forms,” precpitates, usuallv in arystalling
form, aad is coliccizd by Gltration or decantatiot.

6-aminopenicillaniz acid is prepared as set forth dbelow
or sccording 1o Batchelor et al., (Nature 183, 257-.258,
January 24, 19359) or Beigian Patent 569,728. 1t is vsed
ia the sbove rcactions as the salt of s metal or &
tertiary hydrocaroonyl emine of as &8 ester of a hydro-
carbopyl alcobol. Hylroczrbooyl akecbols and tertiary
bydrocarbooyl aminer are compounds baving the formuias
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78 solvents wch ss acctone, mothasol or cthanol

wherein the R groups contain ounly the clemesnts carboa
and hydrogea. ..
PREPAFATION OF 6 AMINOPENICILLANIC ACID

The intermedirte 6-amuvopeniciliucic acid i. solated
after removal of the natural pencilfine Com p-aicillia
fermeatation brochs prepared without the ove of addod
precursors guch 3 ptenylacetic acid.  For this purnose,
suitable peniciliin-producing moulds include species of
Peaicillivm, for example, Perlcillive= chrysogenum 5120C, -
and the membert of the pstatum<chnysogroum group.
The mould is grown preferably under derobic submerged
culture cosditions. The culture medinm used can be
obo of the generally accepted media coouroaly used in
the preparation of penicillima. The culture modiuc uso-
ally consists essentially of a carbohydrate gutriecns ma-
terial, for example, glucose or lactose, caleium carbonate,
sodivm suiphate, and & nitropeeous tnatesial capable
ol providing the nitrogem necesary for the growth of
the movld. The nirugeoous material can bo cither a
natural substance, for example pcanut meal, or it can
be one or more chemical compounds cootaining nitro-
gen, for example, ammonium salts such as ammonium
lactate or ammocium acctate. Where ope or more
chemical compounds are used aj the nitrogencus mate-
rial it is usual to incorporate in the culture mecium very
tmall amounts of a oumbrer of metals such s ealcium,
iron, zinc, copper, magnaivm and mangansse and these
are pormolly istraduced ip the form of cn agueous solo-
Gon of their szlts. A witable culture medium oootain-
ing smmonium #altc as the nitrogenous marcrial is do-
scribed by Jarvis ard Johnsoa, J.A.C.S., 69, 3010, (1947),
and J. Bact, 59, S1, (1$5C0). Natura: nitrogznous ma-
terisls such ar peanut meal tsually coatain sufficent
amounts of suitable inorganic salts and thus when such
materials are used in the culture mediun it is wwially
not pecessary 1n make a scparate addition of inorganis
cals.

The formen'ation conditiom used in the pr:passtion
of the fermentation liquor used in this invendon cam
verv between wide limits, but it has beca found prefer-
able to use conditions similer to thase cormeeonly used
io the preparation of Penicillin G. The temperature
employed is prefcrbly one from 20° C. to 35° C. and
very satiffaciy results have beea obtnined ueing @
temnersture of 25-27° C. The time roquired for the
fermentation depends tpon the culture medium and the
mould used and the temperature at which the fermmenty
tion is catied out. Nommal fermcntation timees are
from 48 to 120 bours. The progr=ss of the {ermenta-
tion can be followed by means of periodic assay.

The fermentation liguror is obtained mo it satisfactorily
when the {errestation is carried out under highly acrobie
conditlions. In the small scale operations referred to ia
*he examples of this specificztion, nerobic conditions
wcre achieved by shaking the {ermentation mixture oa
& rotary shaking machine. When working oe & luger
scale, acrobic conditions cza conveniently be obtained
cither by bubbling air or oxygen thraugh the fermenin-
tion mixture, or by rapidly stirring the fermertation mix-
tare. If desired, & conbination of stirming and the bub-
bling of air or oxygen can be used

It is sometimes prefesred to prepare the antibiotic sube
stznices by the use of the isolated 6-aminopenicillanie
scid or dne f the intermtdinte coocentrates ottained
during its isolation. A con-soraied solution of 6-amino-
penicillanic acid can be prepared by eveporating tbe clard-
fied harvegt brew at reduced temperature and pressure
10 & smazll volurne.  If desired, the penicillion presemt i
the biew can be largely removed by exiraction with sm
organic solveat stch ss butyl acetaie &t an acid pHL
After neatalizing the liquid subsiaptial ameunS of o~
purities’ cafi thea be precipitzied by thas editce of

Afer



o
¢

sipg s impurities the clear hquor may tbeq bs
fariner concentrated 1o pve § cogcemraisd preparation

The arofaction hy the procesy of this invention of
panihiotie izl from fermentstios liquoe having liule
cr pe srilwric activity is clearly indicated if, bedors
the 286 10m of one of the chernical rexgents hereict efore
spozified so 1he fermenetion liquor, the pemicilins 2k
ready presess 23 = result of the fermentation resctics by
whick the fernentation liques w2t obizined are removed.
Thie remowl can readiy be achisved 2 indicated adove
by extractiag the peniciilins fom the xdified {ermenta-
tom Uiquoe by moars Of R OFETL palvent, for crampls,
butyl seetate in wiich the peailling ere soifuble

Thus 6-xmioopenicilianx sd wus prepared and o
tzted as foldros:

(e} A sir2in of Pepicillivm chryeopenum $120C (ob-
sinrd from Professnr B B. Cheisn, Istituto Superiore &
Ssnitr, Rorz) was first grovm o & glycernl-molatses
sgxr sope for 7 days at 26° € Steriie Jdisti'led water
=as then rdizd mnd the spores wathed off the sarface
of the culture to produde & FPOTE GPEnsion Abaut 16
mle of thus © pensica =cre tied 1o inoculate § litres of
se2d medium in 2 10-litre s12inless steel Rlirred fermentes,
The seesd m~2lom eonteined 85 w _fv, corn fleep Liquoe,
6% w._'v of dextrip and tap wuler, the pH being sd-
justsd 1o £.1 hefore sterilizing the fermenter &nd jits con-
tenls. The 12l was stirred at $00 r.p.m. with oo sl ficw
of ! volL vol/min and meintzieed 2t 27° C. for 48
hours, A valume of 3.2 Ltres of the conteots of this
fermenter ras then transferred swepically icte & 90-litre
staintess dtecd fermenier containirng 50 liires of fermente-
ton medim coassting of pezout meul 10% w./w,
taciee €0 w.iv, NelST, 0.1% wo/v,, CaCCy 1.0V%
/v, 274 top waler. Tbhe PH was adjusted to 7.2 be-
fore the ferinenter and ite conteris were steriiized.  After
iroctlalen 1he tank was meintired at 26-28° C. for
4 dzve aod surred 1t 600 r.om by mezns of en impelier
of 17.€ cons. dlameter,  Alr bubblsd through the tack
2t the ratc of 1 vo'.7vol./min. Fozming was controlied
by the perivdic sddition of lard ol contaiving 2% of
ot sc¢ecitol .

The brew obtzived was clarifed end 40 litres thereof
wre enncrnrsied in vecuo fo a voiume of 4 litres. The
pH was then adjusted to 3.0 and the precipilnie which
formed e removed by centrifuzics and the clear liquor
was errsciad once with half it volume of butyl scefate.
The, agurois phase wae sepirsted end Lhe pH adjusted
t6 7.5, Thres vajumes of scelone was ther added with
sirrisg tn! the precipitate removed by cenatrifuging.
The iezr louvor was then codsentrzted to 2280 mils
snd the rH adivsied 10 7.0. I hud 2 poiency of 54
w/mmm. ssuaved g1 described below,

The 6 sminopenicilianic said war zxsved by reacting
¢ serple wi:h phenylesety] chionde £ad sseaying the peni-
cillin fouzd by the cup plaie metbod deseribed by N G.
Heetley in Biochem. §. 38, 61 (1544} wiing B. subrilis e
the bectsriuew. The purity of the preparation can thes
be expressed in woits per mgm. (u/rogm.) of dry sub-
srnce.

The poteecy cf pure 6amipopenicilinnic acid assayed
by this m=thod & 2750 w./mem.

(k3 1700 rmis of the concenlrzie of potency 54 w./mgm.
were percoiafed throush 200 fms of Dowex |resin oon-

jtored with bydrechlornic aoid. The coltmp wee washed
with weier eod this wnel was coort ~ed with the perecizie.
The asszv of this soivtict proved it o contan 135 of

te 6-arnopemiciilanic esid applied The ecluog wes
® % scid. The pooled

&2 231
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thep eluted with § Dk
active fracom of the elus
ing G-eminvoaenicilenic ¢
w/mgn  The elud
concent Hed o 28
chionc sad was =«
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off 204 washed with water fullowed by acetone, M then
dried in vacuo. The vield war 1.0 gor rsseyicg x 22
n/ingm (80% pure;. Repeatcd precipriation of the
cryrtallipe melenial froma reuoral squeons solution by
ire #ddition of by Liochloric acls gave & wkhite aysalime
30%d of melting point 209-210° C. asszy.ng at 270 ot
ropm. analyzsg a¢ follows: (Foued: C, 44.(% ;H, 5.7%:
N, 13.1%; S. 14.1%. CaH,,0;N,S requires: C, 44.4%;
H, 5.6%; N, 13.0%; S, 14.8%]}.

The following cxamplcs will serve to Dlustrate thie -
ventins witbout limiting it thersto.

Example ¥

PREPARATION OF o-CAREODENZOXYANINO-
BENZYLPENICILLIN

«-Crrbobenzy loxyaminophenylacetic 2cid (0.1 mole),
whick is ottained by the reaction of equivalent guamtities
of e-amisophenylacetic acid and benryl chiorocarbonate
in squeous sodivm bydroxide, dissolved in dry rortone [
stirred 2nd cooled (o epproximately —5° C. To this there
it sdded dropwise with continued cooling and stirricg &
soluticn of ¢thy! chiorocarbenzte (G.1 mole). After ap-
proximately ten minutes, the scyieting mixture is cooled
to about —$° C. and then is tiowly ndded to & stirred
ice-cold mixture uf 6-aminopenicillanic acid (0.1 mode),
3% sodium bizarbanate rolulion {0.1 mole) erd accione.
This reaction mixture is sllowed to a!lzin room tempers
sturt, stirred for an additional thirty minuies 2t this term-
persture and then is extracted with ethe-. The extracied
agueous solution is covered with butanol and the pH a4
iusted 10 2 by the sddition of N HCL. The scidified sqoe-
ous phese is extracted with butavol, the pH of the aqDEe~
ous phase being ndjusted 16 pH 2 each time. The coa~
bined butanal solutions which conrain the free acid, e~
carbobenny loxyaminobenzylpenicillin, are washed with
water, and are then shaken with v ater to which sufte
3% sodium bicarhannic bas heen added to bring the
aqucous pbase to pt' 7. This prozess of washing and
thaking is repeated wit fresk weter and bicarbonate soio-
tion. The comtined mgueous solutions tre washed with
cther end thsn are evapoi2’ed under reduced pressore
and low temroraivre.  The product, the sodivm sali of
a-carbobenryioxyzminobenzy Ipenicitlin, is obtained 22 &
yellow solid in 3 yield of 65 percent,

Example 2
PREEPARATION OF ¢-AMINOBENZYLPCNICILLIN

A suspension of palizdium oa barivm carbonale 3.7
grems of 307%) in waier (20 ml.) is thaken in &p nlmes-
phiere of hydrogea at room temprraivre. The calelyst 18
then fltered snd wezshed weli with water, care being
taken that it does not beenme dry. A soivtico of the
sadium sali of a<arbobenryioxymrinobenrylpenicitiin (€
grarss) in weter (20 mi.) is #dded to the pretreated cats-

Ivet end the suipension iy sh ntmosphrre ol
hvdogin &t ronm tempereiure and presivie (o7 OLL hooy .
The cafeiyst is then fiiered off, wached weil wul wuler,

and the combiced filirate &nd woashingy Bojusted to pH
7 with N bydrochloric scid.  The resulurg solvucz :
ev.,oraled in vacuo at 8 femperature below 20° C.
gve e-amizobenzylpeniciliin (2.4 grems, 4% vxidd.
which it zssaved of approximately 48% pure by the
msnometric method. Fuper chrometor v oahoTr thut
this maierial contains chniy cue antibiotic k has & oree
<oerabiv different Ty value from thes of the Sar ng
muieriel

G- {e-mmunophroyie
the ¢-Jactoep structuic IS
hiblis Sigph. curcus 21 8 SO
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under similar eonditions the heli-life (bours) of beuzyl
penicillin is less tan 0.1

Example 3
PREPARATION OF o-CARBOBENZYLOXYAMIKO-
P-CHIOBOBENZYLP LNICILLIN

«Carbebe nzryloxvamino-p<hlorophenylecetic acid (0.1
mrde), which is chzined by the reaction of equiveient
quantitics of e-~2mino-pchlorophenylacctic acid and ben-
zy} chlorocarborate in aqueous sodivm hydroxide, dis-
solved ip Jry are“o22 is sirred and cooled fo chout —5° C.
To this there is < J3ed dropwise with continued cooling and
slirring a soluiom of ethy! chlorocarbonate (0.1 molce}.
Afler approxime:sly ten minttes, the acylating mixmure s
cooled 1o a~out —35° C. aosd then is elewly edded to &
stirred ice-cold ixture of ¢(-aminopeniciilenic &cid (0.1
mole), 35 sodizm ticarbonsie (0.1 mole) and acclone
Ttis rezction toixture iz tliowed to eftein room temper-
atu.e, stirred for a: additiona) thirty mioutes 2 this tem-
perature and then is extracied with ether. The exiracted
squceous solution is covered with butanc) end the pH
adjusicd to 2 by the edditon of N Lydrochlonc acid.

The acidified aqueors phase is extracted with butanol, the -

pH of the aqueous pliase being adjusied to 2 cach ume.
The comdined bu:asol solutions, which coutais the fice
acid, a<carbobearylcxyamino-p-chloroberzylpeaicillin, are
wasi:ed with waier 1o which sufiicient 3% sodivm bicar-
bonate 10 bring the aqueous pbase to pH 7 hes becn
added. 1Tis provess of weshing and shaking is repeated
with fresh wa'er and bicsrbonate soiution. The combined
aqueous sclutioss are wasled with ether eand thzn are
eveporated under roduced pressure and jow tempernture.
The preduct, the sodicm salt of a-carbobenzyloxyamico-
p=cblorobeazylpesicillin is oblained as & ycllow solid.

Exampls €
PREPARATION OF c¢c:AMING - F-CHLOEOBENFYL-
PENICILL'N
A suspessions of palladium on barium ¢arbouvate (3.7
grams of 30 ) in water (20 ml.) is shakcr in an ctmos-
phere of hydrocen &t rooin temperature, The catalyst is
then filtered end wached with water, care being taken
that it does not become dry. A relution of the sodium
salt of a-carhohenzy loxyamino-pchlurobe nzyipenicillin (4
grams, 42% pure) in water (20 ml.) is sdded 1o the
pretreated caelyst and the suspencicn is shaken in &n
atmosphere of hydrozen at room temperature and pres-
wure for one bour. The catalyst is then flicred off, washed
well with waler, and the combined filtrztc end washings
adjrsted to pH 7 with N HQL.  The reculting solution was
evaporated ino vacuo 8t a tcmperature below 20° C. 10
Sive a-amino-p<hlorobensylpeniciilic (86% vyield, 45%
pure by the manometric method). It was stable in scid
solution and was shown to ichibit Steph. aureus 8t & con-
ceatration of 0.05 incg./mi. The product mey &iso dbe
termed  6-(a-amino-pchiorophepylacetamido}penicillanic
scid.
Example §
PREPABATION OF o-CAERBODENZYLOXYANINO-P
METiJOXYBENZYLPENICILLIN
a-Carbobenzy loxyamino - p - methoxyphenylacetic acié
(0.1 mole), wtich is obtained by ths reacion of equive-
lent quantities of e-amino-p-mcthoxyphenylacetic acid
and benzyl chlo~ocarbonate in agueous sodiuin bvdroxide,
disolved in dry zcoctone is sirred and cooled o sbout
—5° C. To this there is added dropwise with contioued
cooling and strring a solution of ethyl chlorocarbonate
(0.1 nole). Afier approximately ten minutes, the ecylat-
ing mixture is coo'sd to about —5° C. 2nd then is slowly
added 10 a <lirred ice-cold mixture of 6-amincpeniciilanic
acid (0.1 mol2), 3% sodium bicarbonate (0.1 mole} and
acelone. This reaciion mixture is allowed to atiain room
temperature, sti-ted for an sdditicnal thirty miru.es at
this temperature and then is exiracted with ether. The
extracted aquecus solution is covered with butanc] aod
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the pH adjusied to 2 by the addition of N HCL Tbe
ac.difed aquecus phase is extracted with butano], the
pH of (he agucous phase being adjusted to 2 each tine
The combdined butanol solvtioa:, *vhich contain Cie free
zad, e-carbobenzyloxyam.oo p-methoxybenry ! penicillin,
arc sz2shed with waler to which sufficient 3% sodium
bicaboaite 1o bring the aqucous phase to pH 7 has
been sdéed  This process of washing and staking o ro-
peaied with fresh water acd bicarbonate soluton. The
comabined aqueous solutions arc washed with etber and
ther arc evaporated under reduced p-essure and Jow
temperature.  The product, the s=dingx 2t of s<arbo-
tenzylosyamino-p-methoxybenzylpenicillia is obained as
& yellow solid

: Example 6

FRLPARATION OF g-AMINO-2-X(ETBOXYBENZYL
PENICILLIN

A suspension of palladium on basjum carboaate (3.7
grams of 30%) in water (20 ml.) is rhaken in an atmoe-
phere of bydrogen ai room temperiture. The caialyst is
then Flicred end washed with water, care being takea
that it docs not beoome dry. A eolution of the scdiom
ssit of ecarbobeazyloxvamino-p-methoxybenzylpeniallin
(4 grems, $9% pure) is added to the pre-trraind catahwm
2nd the suspension is sheken in en auncsphere of hydro-
gcn of room iemperature ¢nd pressure for one bour. The
catalyst is thea filtered o, weshed well with water, and
the comlaned filtrate rnd wachines adjusted to ¥ 7 witd
N HCL The resulting solution was evaporated in vazvo
ot a temperature below 20° C. 1o give a-amino-p-methory-
benzylpericillin (58% yield, 419 pure by the mano-
metric mcthod) which may #lso be termed 6-(«-gmino-pe
me: hoxvphenylacctamido Ypenicillanic acid.  Paper chro-
matography showed only one antibiotic with a consider-
ably d'ficrent Ry value from the swarling matesial. It
vy siable in acid solution knd was shown 1o inhibit
Swph. curcus at u concentration of 0.025 wmog. /1o,

Example 7

VYEFPARATION OF 6./D-{—)--AMINOPOEYYL-
ACETAMIDO]-PENICILLANIC ACID

D-(—) - « - (carbobenzyloxyamiro)phenylazstic  addd,
M.F. 130-130.5° C,, [u]p?--119.2% (C=:3 in cthanol),
1z prepared by the action of benzyl chlcnanrbonate on
an ice-cold solution of D-(— )-a-aminophenylacetic acid
ir one cquivalent of N agueous sodium hydroxide, fur-
.er sodium hyvdroxide being added as the reaction pro-
ceeds so 3s to keep the pH betveen 8 and 9.

Eihy! chlorocarbonate (4.8 1nl.) is ad'ded to = ice-cold
solulion of the above carbobenzyloxy derivative (143 g )
and tricthylamine (8.3 ml.) in dry acclone (470 ml).
The mixiure is stirred at 6° C. for 5 minutes, during
which trizthvlamine hydrochloride precipitates and the
mixed rnhydside is formed in soluticn. The sispeasion
fs cooied to ~5C* C. and stirred vigorously while adding
as rapidly as possible an icecold solution of 6.=iao-
penicillanic acid (13 g.) in 37 equeous sodium ticarbon-
ate (420 ml.), the temperature of the 11ixture never being
allowed to rite above (* C. The rosulting clear aolution
is stirred fer 30 minutes st 0° C,, ihen for a furtber 30
micutes while it artains room temiperature, and finally
exiracted with ether (3 X400 ml.), only the aqucous phase
being retaincd.  This aqueous solution is brought 1o pH 2
by the addi‘ion of hydrochloric acid and the 6-[D-(—)-
a-(carbobcnzyloxramino) - phenylacetamido jpenicilianic
acid so liderzted is exiracted into ether (150 m'. in 3 por-
tions). Partial purification of this intermediate is efeciod
by re-extracting it into aqueons sodium bicsrbonate as
the sodium salt and then, afier re-adpisting to pH 2,
back into ether as the free acie Fin2lly, it is re-con-
veried to the sodium salt by shaking the ether solution
with suificient 3% sodium bicarhonetz to give a neuural
aqueous rhase, separating the Iatter, and evaporating it
az.low temperzture and pressure. The product is finally
dried over rbosphorus pentoxide in Vicuo to mive mod.
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erately pore sc Lz &1D-( —)«.-(carbobenzsdoxyapﬁno)
pheaylacetamide penicillazate (13 g), which gves 2
£ e rooe of anubiotlic activity on & paper chromailo-

A suspension of palladium op barium carbonate (382
of 30%) ir water (125 :nl.) is shaken in an stmos-here
of bydrogen 2t room temperature rod atmospheric pres-
sure for | bocr. A peutsl snlution of sodium 6-[D-(—)-
a - (carhobeazyloryaminc) pbenylacrtamido]penicillanate
(204 g.) in wazer (250 m).) is then added and shaling
in bydrogea i3 resumed for a further 1 bour. The sus-
pension is filicred and the combined fltrme and agueous
washitgs are trested with N-hydrochioric acid to pH 2,
then washed with three 100 mi portions of cther. The
squeous phase is adiusted to pH 4.65 by musis of 3%
sodium ticarbonate solution and tben concenirated af
Jow teoperz.ure and pressure to a volume of aboat
$0 ml, whereupor fine coloriess needies separate. After
30 minutes 1% crystals are collected, washed with a little
colé water, and dried over rhosphorus pentoxide in vacuo
to give pire G| D-(—V-e-aminophenylacstamido] penicil-
lanic acid monobydrate (5.5 g.), [alp*1+281* (C=1in
water), decomp. ca 202°. Recrysinllization from water
does not chanpe the optical rotetion. Analysis for
C:eH;y)N;O,S.H-O: Found: C, 525%:; H, 5.7%; N,
119%: S, 89%. Calculated: C, 32.3%; H, 53%:
N, 11.4%; S 8.9%.

A further 9 g of less pure prod.ct is obiained by con-
centrating the aqueous filtrate. Like the first crop, it
gives only a single zore of antibiotic activily on « paper
chromatogram, which is diffc.ent from that given by the
unredoced carbobenzyloxy intermediate.

Example &

PREPARATION OF 6-1L- (4} s-AMINUPHENYL-
AC:TAMIDO)-PENICILLANIC ACID

L-(+) - a - (carbobenzyloxyamino) phenylacetic  acid,
M.P. 130-1305° C, {a)p?*+117* (C=3 in cthanol),
I prepared from L-(+)-a-amino-phentlacetic acid by
the method docrited for its enantimorph in Example 7
above. The product (14.3 g.) is converied into the
mixed anhyldrise with ethyl chlorocarbonate as previ
ously descrided and coupled with 6-anmiinopenicillanic
scid (13 g.) 10 give 17.6 g. of moderately pure sodium
6 . [L-(4)-e-(cirbobenzyloxyamino ) pbhenylocetamido}-
peniciilanate, which gives a single 201e of antibictie
activity on a psper chromstogram.

Hydrogenation of this intermediate is carried out oa
the same sca'e and by the same method as that described
in Example 7 above. The first crop of crystals (6.2 g)
consicts of pure anhydrous 6-[L-(4)-a-nminorhenyl-
acctamidojpeaicillaric acid, [a)p¥+209° (C=02 in
water), decomn). ca, 205° C. Recrysiallization from
water docs nct change the optical rotation. (Found: G,
5‘.9%; H. .‘.6%; N. !1.8%; S. 9.2‘7!’; C“H;.N,O‘S re-
quires C, $5.0%: H, 5.5%; N, 12.0%; §, 5.2%).

A further 6 g of less pure product is obtzined by con-
cepirating the aqucous filtrate. Like the first crop, it
gives only a sirgle zone of antibioiic activity on » paper
chromatograr~. which is different from that given by the
uerecueed carbobenzyloxy intermediate. .

Excmple §

PELPARATION OF 6 (D {—)-a-AMINCPHENYLACETAME-
PO PTIICLUANGC A (TRIZTBYLAMINE PRO-
CEDURE)

A 1tal of 725 g (0.0258 mole) of D-(— )-a-(carbo-
benzoxyamiccipteaylacetic acid (M.P. 128-129° C
[a)pS—1165 [C I, aicchol]} and 4.2§ ml. of triethy}-
e:nine are disscived in 210 ml. of acelone and stirred at
0° C. for $ minutes. Two and fow tenths millil'ters
(0.0255 molke) of cthyl chloroformate is add=d and the
mixnure is placed immediately in &8 Dry Ice-zcctone bath
g _-50' C. A solution of 6.5 g. (0.030 mole) of 6
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in 210 o1l of water is sdded all at oace and the mixure
is recoved from the Dry lce-acetone bath and nirter) for -
% hour between —10° C. and 0° C. and finally for ¥4
bour #1 room temperature.  The solution is Ailuted with
1 ter of cther and the sjucous layesr which separates s
temcved  The pH is lowered with concertrated hydro-
chicric acid to 2 and the peniciilin iv extracted twice
into 300 ml of cther; the cther is washed with water
end finally with 75 nil. of szturated NAHCO,. The
aqocous bicarbonate solution is mixed with 8 grams of
$% paladium o3 strontinm carbonate (Engelhard) and
bydrogenatid at SO psi oo a Purr low pressure bydro-
genazor ‘or | hour. Tbe catalyst is removed by filtre-
tiom 2nd the pH of the hitrate is lowersd to 2 with coe-
centrzted hydrochloric acid and extracted with cther.
The oH of the solution is adjusted to 4.65 with solid
sodizm bicarbonate and evaporated under reduced pres-
sure (water pump) #t 32° C. to a volume of 20 ml. A
sotid crystallizes which is Gitered and found to weigh
285 g One gram is recrystailized from i il of water
by oweritj the pH 10 2 with a few drops «f concen-
tratei HCl and raising the pH to 4.65 with solid sodium
biccrbonate to yield 0.25 g. of the pure preduct, 6-[D-
(—)-e-aminophenylacetamidolpenicillanic  acid mono-
hydrste, which is found to melt at 201° C. with decom-
positon.  Anal. Caled. for Cy¢H;3N;OS.H,0: N, 11.4%.
Foead: N, 11.14%; specific rotation: [«)p®+4287°
(C 0.1, water).

Example 10

PRYPARATION OF 6 [D-(—)a-AMINOPHENTTACETAMI

DG)-PENICILLANIC ACID (LUTIDINE PROCEDURK)

To $.5 g. (0.0193 mole) of D-(—)-a-(carbobe nzoxy-
amiro)phenylacetic acid and 2.6 g. of (0.0243 mole)
2.&k-tidine in 25 ml. of p-dioxane and 25 ml. cf dry
acetone st 0° C. is added 1.83 ml. (0.0193 mol:) of
e'r1 chloroformate. A whiie precipitate forms ard the
mirtrre is stirred for 20 minutes. A solution of £.95 g
of 6-cminopenicillanic scid in S0 ml. of water :and 1§
ml of 2.6-lutidine is added all at once. The clear rolu-
tion s stirred for ¥4 hour and diluted with 500 ml. of
«ther. The aqueous loyer is separated and <olid NaHCO,
s 223ed to keep the pH 2t 8. The pH of the aqueous
is low cred 10 2 with concentrated hydrochlosic acid and
e penicillin is extracted into ether. The ether layer is
wathad with water ar.d extracted with 25 ml. of saturuted
sod’tm bicarbonate solution. The sodium bicarbonate

-jon containing the peaicillin is ndded to 10 g of
$% palladium catalyst on diatomacecvus earth (Engel-
h-rd) made to a paste by the addition of 15 m! of
wazsr. The peniciilin is hydrogenated at SO Ths. pel
pressare on the Parr low pressure hydrogenustor for 3
3o ot room temperature.  Becaute of the formation of
a codoid the mixture is filtercd through a Seitz filter.
Twe pH ¥+ lowered to 2 by adding concentrated bydro-
chlonic zcid and extracted with ether t» remove any of
the st-rting penicillin. The aqueous layer is separated
ard e pH is adjusted to 4.65 by edding solid sodium
bicorbonate. By cvaporation under rvduced
(water pump) at 32° C. the volume is reduced to 20 mL
and the crystalline solid product, 6-{D-(—)-a-amino-
pheryiacetamido]penicilianic acid mczcaydrate, i fil-
tered off. Anal caled for C g H;,)N;OSH.O: N,
114%. Found: N, 1134%.

Example 11
PREPARATION OF & (L-( 4 )-s-ANINOPIIENYL-
ACETAMIDO)-PLNICILLANIC ACID
The procedure is the same as that described in Px-
ampye i0 a2bove using L-(+4 )-a-(carbobsnzoxyamino)-
phermiacetic acid [a)]p®+4-85.5 (C=1 ir slcohol) in
place of D - (—)-a-(carbobenzoxyamino)phenylacetic
acid.  Instead of 5% palladium or disatomaceous carth
25 in Example 10, $% palladium on strontium carbonats
is mad  The product, 6-[L-(-)-a-aminophenylacel-

. ®oopeniciliznic acid and 16 g of sodium bicurbonate T8 amddolpenicillanic acid moaobydrate, bas the foilowing
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specifc rowation and elemental analysis: {a)p™4-202
(CnO 197 in water). Anal Caled. for
C.H;,N;0,SH,0:
C, $23%:; H, 5.7%; N, 11.4%. Found: C, $2.44%; §
H, 5.69%; H, 11.25%.
Example 12

When in the procedure of Examjie 1, the e-carbo-
terzyloxyaminophenylacctic acid 3 replaced by 0.1
role of

a carbobe axyloxyemino-4-dic-hyiaminophenylacetic acid,
a-carboberrylcxyamino - 4 - uifluoromethylphenylacetic
acid,

a<carbobe xmyloxyamino-2,4 dibromophenylacetic acid,
e-carbobearyloxyamine 2-nitrophenylacetic acid,
e-carbobenzyloxyainino-3-metbylphenylzcetic acid,
a-carboberzyvlexynmino-4-sulfamylpbenylacetic acid,
s-carbobearyloxyanino-2-iodophenylacetic acid,
a-carbobenryloxyanino-4-t-butylphenoylacetic acid,

and
e-carbobenryloxyamino-2-acetamidophenylacetic acid,

respectively, tho {o!lr-winc corresponding penicillin do- 3§

rivatives are

o-carbobcnzyloxynmmo%ethylaminobcnz) Tpenicillin,
a-carbobenryloxyamino-4-triflunromethylbenzylpenicillin,
a-carbobenzyioxyamino-2,4-dibromobenzy!penicillin,
a-carboberzy'oxyamino-2-nitrobe nzylpenicillin,
a-<carbobenzryioxyamino-3-methylbenzylpenicillin, -
a-carboberxyloxyamino-4-sulfzmylbenzylpenicillin,
e-carboberryloxyamino-2-iodobenzylpenicillin,
a-carbobensyloxyamino-4-t-butylbenzylpenicillin,

and
«-carbobenzyloxyamino-2-acetamidobenzylpenicillin.
Example 13

Replacement of the a—arbobenzyioxyaminobenzyl- 40

penicillin in the hydrogenation procedure of Example 7
by the foliowing compounds, e-carbobenzyloxyamino-4-
diethyl-aminobe nzylpeniciliin, a - carbobenzyloryamino-4-
triluorome-hyl-benzylpenicillin, a-carbotenzyloxy :mino-
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2,4-dibromobenzylpenicillin, « - carbobenzryloxyamino-2-
nitrobenzylpenicillia, a - arbov.nzylomc ~o-3-m-thyl)-
benzylpenicillin, a - carbobenzyloxyzmino - 4 - sulfamy’-
beazylpenicillia, a - carbobeczyloxyamico-2-iodobenzyt-
penicillin, « - catbobinryloxyamino - 4 - t - butylbenzyl-
peuicillin, and e - carbobenzy‘oxyammo 2 - scctamido-
benz)lpem"ilhr respectively, results in the formsation of
the correspording c-mnobenzylpcn.q.bn, a-amino-4-
dicthylaminobenzylpenicillin, « - azino - 4 - uifivoro-

10 methylbenzylpenicillin, a-am:20-2.4-dibrecobeazy!penicile

lin, «-amino-2-nitrox nzylpericillin, @ - amino-3-methyl-
benrylpenicillin, « - aminy4-sulfamylbeazy’!penicillia, a-
amino-2-iodobenzylpeniciilie, & - amino-4-t-butylbenzyd-
penicillin, e-amino-2-acctamidobenzylpenicillin, which are
i:olated as the free »cid, and found to inhibit Sraph.
cureus at concentrations of 0.001 perecent by weight.

We claim:

1. A member selected from the group consisting of
the acids having the formula

e \o’

Fang T %,

whersin R, Rg and R, cach mrnsenb 8 rember selocted
from the group coosisting of bydrogen, nitrv, di(lower)~
alkylamino, (lower)alkanoylamivo, (lower)alianoylaxy,
(lower)}alkyl, (lower)alkory, suipkamyl, chloro, jodo,
bromo, fluoro and triftvoromethyl and its sodium, pntas-
siwa, calcium, aluminum and ammonitm salts and its
nc daxic substituted ammonium salts with an >mine se-
lecied frcm the group consisting of tri(lo-ver)alkyla-
muns, procaing, dibenzylaming, N-benzylobeta-phene-
thylamin:, 1-ephenamine, N2:’-bis-dehydroabdietylethyt-
enadiamine, N,N’-dibenzylcthylenediamine 2nd dchydro-
abietylasnine.

2. a-Aminohenzy’peniciflin.

3. «-Amino-pchlorobenrylpericillia.

4. a-Amino-p-mcthoxybenzylpenicillin

S. D-(~—)-s-aminobenzylpenicitin,
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