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CONFIDENTIAL TREATMENT REQUESTED

April 29, 2004

Carboplatin
Dear Ms. Schenof:

Bristol-Myers Squibb Company (“BMS”) submits this letter and the
enclosed materials in response to the requests for additional information contained in
your letter of April 20, 2004, and made during recent conversations with outside counsel
for BMS and/or Teva Pharmaceuticals USA, Inc. (“Teva”).

1. Termination.

You asked us to consider modifying the term of Teva’s distributorship
rights to provide that Teva’s distributorship rights expire at the earlier of some period
after Teva receives Food and Drug Administration (“FDA”) approval of its ANDA
(perhaps 30 or 60 days) or June 24, 2005.

The parties addressed this request in Article 9 of the Distribution and
Supply Agreement between BMS and Teva, dated April 26, 2004, (the “Distribution and
Supply Agreement”) submitted to the FTC on April 27, 2004. BMS respectfully refers
you to the following specific provisions of the Distribution and Supply Agreement:
Sections 9.1.1, 9.5 and 9.6.1(c).

2. Carboplatin ANDA Filers.

You requested that BMS identify, by the form and dose specified in the
Agreement, which companies have filed an ANDA for carboplatin.

CONFIDENTIAL



Enclosed is a list of generic companies that, to BMS’s knowledge, have
filed ANDAs for carboplatin. BMS does not generally have knowledge of ANDA filings
prior to tentative approval unless it receives notice that a company filed an ANDA
containing a paragraph IV certification. It is therefore possible that other generic
companies have filed ANDAs for carboplatin about which BMS does not have
knowledge.

3. BMS’s Annual Sales of Paraplatin®.

You requested that BMS identify its annual sales of carboplatin.

Enclosed is a chart that provides annual domestic net sales for Paraplatin®
in lyophilized and solution form, by dose, for 2003. BMS also markets a 600 Mgs
solution product. This product launched earlier this year and accordingly no net sales
figures for this dosage are included.

4. Claims and Potential Claims that are Resolved by the Agreements.

You requested a copy of any counterclaims asserted by Teva that would be
dismissed as part of the resolution of the litigation at issue.

Pharmachemie B.V. (“Pharmachemie”) filed three answers in which it
asserted counterclaims. In its most recent answer, the Amended Answer and
Counterclaim to Consolidated Amended Complaint, dated October 22, 2002, Teva
asserted only one counterclaim for declaratory judgment of patent invalidity. A copy of
the Amended Answer and Counterclaim to Consolidated Amended Complaint is
enclosed.

REDACTED

Pharmachemie has also argued that it could obtain approval of ANDA 76-
162 notwithstanding BMS’s pending pediatric exclusivity. BMS disagreed, and continues
to disagree, with this contention.

The language in the agreements relevant to the resolution of the claims
and potential claims of the parties may be found in paragraphs 2, 3 and 4 of the
Settlement Agreement between BMS, Teva and Research Corporation Technologies,
Inc., dated April 26, 2004, submitted to the FTC on April 27, 2004, and section 2.1.4 of
the Distribution and Supply Agreement.

CONFIDENTIAL



5. Teva’s Corporate Structure.

You requested information regarding Teva’s corporate structure and the
relationship between Teva and Pharmachemie.

Teva and Pharmachemie are both subsidiaries of Teva Pharmaceutical
Industries Ltd., an Israeli company that does not do business in the United States.
Pharmachemie is a European company that does not directly distribute products in the
United States and relies upon Teva and others physically to sell and distribute products in
the United States.

To aid in the FTC’s understanding of the corporate structure of Teva, I am
enclosing a printout from Mergent Online that provides additional information
concerning Teva Pharmaceutical Industries Ltd.

Confidential treatment of this letter and the enclosed materials is
respectfully requested.

Thank you for your consideration and assistance. If you have any
questions, please do not hesitate to call me at the number above.

Respectfully,

ﬂ_&.«w%qk_—

Richard J. Stark

Anne Schenof, Esq.
Bureau of Competition
Federal Trade Commission
601 New Jersey Avenue, N.W.
Washington, DC 20580

Encls.
FEDERAL EXPRESS
Copies w/ encls. to:

Alan Barr, Esq.
Assistant Attorney General
Office of the Attorney General
200 Saint Paul Place
Antitrust Division, 19th Floor
Baltimore, MD 21202-2202
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Richard L. Schwartz, Esq.
Assistant Attorney General
Office of the Attorney General of New York
Antitrust Bureau
120 Broadway
Suite 26-01
New York, NY 10271

William Shieber, Esq.
Assistant Attorney General
Antitrust Section
Office of the Attorney General
300 W. 15th Street
Austin, TX 78701
Alan C. Witten, Esq.
Antitrust Section
Ohio Attorney General
150 East Gay Street, 20th Floor
Columbus, OH 43215-3130

Meredyth Smith Andrus, Esq.
Assistant Attorney General
Office of the Attorney General
Antitrust Division
200 St. Paul Place
Baltimore, MD 21202

Nicholas J. Weilhammer, Esq.
Assistant Attorney General
Office of the Attorney General
The Capitol, PL 01
Tallahassee, FL 32399

FEDERAL EXPRESS
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Carboplatin

Known ANDA Filers

Caboplatin Injection USP Mayne Pharma | ANDA 3/30/04 Solution FDA
10 mg/mL, Rx 76-517 Website
Tentatively Approved
Carboplatin Injection USP Faulding ANDA 4/16/03 Lyophilized FDA
50, 150 and 450 mg, Rx Pharmaceutical | 76-473 Website
Tentatively Approved
Carboplatin Injection USP American ANDA 5/22/02 Lyophilized FDA
50, 150 or 450 mg, Rx Pharmaceutical | 76-235 Website
Tentatively Approved Partners, Inc.
Carboplatin Injection USP Gensia Sicor ANDA 8/12/02 Solution FDA
10 mg/mL, Rx Pharmaceuticals,|] 76-227 | - Website
Tentatively Approved Inc.
Carboplatin Injection USP Pharmachemie | ANDA 1/14/03 Lyophilized FDA
50, 150 or 450 mg, Rx B.V. 76-162 Website
Tentatively Approved
Carboplatin Injection Pharmachemie | ANDA N/A Solution Notice of
10 mg/mL, 5 mL, 15 mL B.V. 76-292 Paragraph IV
and 45 mL vials Certification
Status Unknown

- | Carboplatin Injection USP Bedford ANDA 6/6/03 Solution FDA
10 mg/mL, Rx Laboratories 76-039 Website
Tentatively Approved
Carboplatin Injection USP Bedford ANDA 9/18/02 Lyophilized FDA
50, 150 & 450 mg, Rx Laboratories 76-099 Website
Tentatively Approved
Carboplatin Injection Spectrum Unknown N/A Unknown Public Press
Dosage Unknown Pharmaceuticals, Release
Status Unknown Inc.

CONFIDENTIAL



Paraplatin®

2003 Domestic Net Sales

REDACTED

CONFIDENTIAL



7

" Mergent Online Page 1 of 2

CONTACTUS | HELP

MERGENT

Home: | Basic Search: | Search Results: | Company Details
Teva Pharmaceutical Industries Ltd. (Israel) (NMS: TEVA) | Company Analysis List (0) Expand

I Company DetailsI Company Financials. Create Repqrts. EDGARI News.
Synopsis | Highlights | History | Joint Ventures | Business | Property | Subsidiaries | Long Term
Debt | Executives | Capital Stock

- Custom Report List
Teva Pharmaceutical Business Summary . .
Industries Ltd. (Israel) & to Custom Reporting List
5 Basel St. Teva Pharmaceutical Industries Limited is a global is Li
Petach Tikva, 49131 Israel pharmaceutical company producing drugs in all major 4p to Company Analysis List
treatment categories. Co. utilizes its production and
Incorporated: 1944, Israel research capabilities to establish a global pharmaceutical
operation focused on supplying the growing demand for
Number of generic drugs and on the opportunities for proprietary
Employees: 10,960 branded products for specific niche categories, such as its
(Approximate Full-Time as of branded drug Copaxone®for multiple sclerosis. Co.'s active
12/31/2003) pharmaceutical ingredients (API) business provides both
significant revenues and profits from sales to third party
Country: Israel manufacturers and strategic benefits to Co.'s own
pharmaceutical production through its timely delivery of
Ticker: TEVA significant raw materials.

Primary SIC: 2834 -
Pharmaceutical preparations

Primary NAICS: 325412 - Financial Highlights (n usb as of 12/31/2003)
Pharmaceutical Preparation Total Revenue 3,276,400,000
Manufacturing

Net Income 691,000,000
Number of Total Assets 5,915,900,000
Shareholders: 1,600 (as of Current Assets 3,716,400,000
01/30/2004) Total Liabilities 2,626,500,000
CIosing Stock Price: As of Current Liabifities 1,694,900,000
41212004 $64.47 Long Term Debt 449,900,000
PE Ratio N/A Stockholders' Equity 3,289,400,000
Company Website: Key Executives
www.tevapharm.com .

. Eli Hurvitz - Chmn.

Mergent Dividend Israel Makov - Pres., C.E.O.
Achiever:
No

Principal Offices Auditor

Annual Meeting:

5 Basel St. Kesselman & Kesselman
Petach Tikva, 49131
Israel

Other Search Tools
EDGAR Legal Counsel

Tulchinsky - Stern & Co_;
Willkie Famr & Gallagher

Pricing Information

http://fisonlinel .fisonline.com/comndetail.asn?comnanv mer=15867&comnanv=-1 4187004



" Mergent Online
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63.44
65.40
61.79
64.66
12,287,000

65

Ticker: TEVA Exchange: NMS
Closing Price As of 4/2/2004 $64.47
Weeks Ending
04/03/2004 03/27/2004 03/20/2004 03/13/2004
Open
Price 64.07 64.30 64.18
High
Price 64.95 62.75 63.88
Low
Price 61.86 61.20 62.22
Last
Price 62.49 61.24 62.45
Total
Volume 8,714,800 8,375,200 8,421,200
Average
Volume
for Past
30 days 62 63 64
52-
Week 55.14 -
Range 67.20

COPYRIGHT © 2003 MERGENT | PRIVACY POLICY | FEEDBACK

http:/fisonlinel.fisonline.com/compdetail.asn?comnanv mer=15867&cnmnanv=_1

Page 2 of 2

AN KNNNA



Mergent Online : Teva Pharmaceutical Industries Ltd. (Israel) (NMS: TEVA)
History
Incorporated in Isracl on Feb. 13, 1944. Present Co. established in 1976 upon the merger of three companies, Teva, Zori and
Assia, which were originally established in Israel in the 1930's.

In Mar. and Apr. 1980, Co. acquired Ikapharm Ltd., a pharmaceutical manufacturer (merged effective Mar. 31, 1982), and Dr.
N. Preminger Ltd. (now Promedico Ltd.) an importer of medicines and medical equipment.

In Feb. 1986, Co., through its U.S. joint venture company, acquired Lemmon Company, a U.S. producer and marketer of
generic drugs.

On Apr. 10, 1987, Co. sold Promedico to foreign investors for US$4,000,000.

On Jan. 21, 1988, Co. purchased from Baxter—International Inc., a U.S. company, all of the issued and outstanding shares of
Travenol Laboratories (Israel) Ltd. The shares of the above two companies were purchased for a total of approx.

US$8,200,000.

On Mar. 29, 1988, Co. acquired the remaining outstanding shares of Migada Ltd. and Adam Ltd., Israeli companies which
were previously 45% owned and 50% controlled, for approx. US$1,000,000.

On Oct. 11, 1988, Co. acquired approx. 98% of the equity of the issued and outstanding shares of Abic Ltd., an Israeli
corporation which, directly and indirectly, through subsidiaries, manufactures and markets pharmaceutical and veterinary
products, for approx. US$26,6000,000.

In 1989, Travenol Laboratories and Migada Ltd., subsidiaries of Co., were merged.

In Jan. 1991, Co. acquired the remaining 49.8% interest in TAG Pharmaceuticals, Inc. from W.R. Grace &Co. for
US$20,000,000, plus up to US$4,000,000 payable based on the operating results of TAG until the year 2000.

In 1992, Co. acquired 100% of the share capital of Prochemia S.r.l. and is subsidiaries for a total payment of US$23,200,000.

In 1994, Co. acquired 34% of the share capital of Prographarm Laboratories for consideration of US$7,200,000 and 30% of
the share capital of Portman Pharmaceuticals Inc. in consideration of US$1,500,000.

In Oct. 1995, Co. acquired Industrie Chimiche Italiane S.p.A.

In Nov. 1995, Co. acquired 78% of Biogal Pharmaceutical Works.

In 1996, Co. acquired Approved Prescription Services Ltd., a UK. generic drug company, for US$52.2 million.
On July 1, 1998, Co. acquired full ownership and control of Pharmachemie N.V. for approx. US$83 million.
On Sept. 21, 1999, Co. acquired Copley Pharmaceutical, Inc. for US$220 million (including acquisition costs).

In Apr. 2000, Co. acquired Novopharm Ltd. In consideration, the vendor was issued 2.1 million ordinary shares of Co. and 6.3
million special shares that are exchangeable into ordinary shares of Co. at his discretion on a one—to—one ratio.

On Dec. 31, 2000, Co. acquired the shares in a subsidiary of Novopharm from the minority shareholders in this subsidiary, for
a total amount of US$12 million.

In June 2002, Co. acquired full control and ownership of Honeywell Pharmaceutical Fine Chemicals S.r.1. (subsequently
renamed Teva Pharmaceutical Fine Chemicals S.r.1.) in Italy and Bayer Classics S.A. (subsequently renamed Teva Classics
S.A.) in France, as well as a sharcholders' loan of US$34 million granted to the acquired company by the vendor. Total



Mergent Online : Teva Pharmaceutical Industries Ltd. (Israel) (NMS: TEVA)

consideration paid for the two acquisitions (including the shareholder's loan mentioned above and acquisition costs) was
US$168 million in cash. Co. accounted for these acquisitions by the purchase method.

On Jan. 22, 2004, Co. acquired Sicor Inc. The purchase price paid by Co. amounted to approximately $3,460,000,000 in a
combination of cash and Co. shares.

Joint Ventures

Subsidiaries

% Owned

301
Plantex USA, Inc

Biogal Pharmaceutical Works Ltd

Pharmachemie Group

Teva Pharmaceuticals Europe B.V

Teva Pharma Italia S.r.l.

¢ Plantex Ltd.

United States

élcor Latinoamerica S.A. de C.V.



STERNS & WEINROTH
A Professional Corporation
50 West State Street

Suite 1400
-Trenton, NJ 08607

KC-0848

Attorneys for Defendant
Pharmachemie B.V.

UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF NEW JERSEY

BRISTOL-MYERS SQUIBB
COMPANY and .
RESEARCH CORPORATION
TECHNOLOGIES, INC.

Plaintiffs,
V.
PHARMACHEMIE B.V.

Defendant.

CIVIL ACTION No. 01-3751 (MLC)
(Civil Action No. 02-1270 has been
consolidated herewith)

AMENDED ANSWER AND COUNTERCLAIM TO
CONSOLIDATED AMENDED COMPLAINT



Defendant Pharmachemie B.V. (“Pharmachemie”) answers  the
correspondingly numbered paragraphs of plaintiffs’ Amended Complaint for
Patent Infringement as follows:

1. Pharmachemie is without knowledge or information sufficient to
form a belief as to the truth of the allegations of Paragraph 1, except that it
believes that Bristol-Myérs Sqﬁibb Company (“BMS”) is a Delaware
corporation with a principal place of business in New York, New York.

2. Pharmacherme 1S w1thout knowledge or 1nformat10n sufﬁ01ent to
| form a belief as to the truth of the allegatlons of Paragraph 2, except that it
believes that Research Corporation Technologies, Inc. (“RCT”) is a Delaware

corporation with a principal place of business in Tucson, Arizona.

3. Admits.
4. Admits.
5. Pharmachemie admits that it designated an agent for service of

process in New Jersey in connection with the originally filed Civil Action
No. 01-3751 (MLC) and further admits, for purposes of this action only, that
Pharmachemie is subject to personal jurisdiction in this judicial district and that
venue is proper in this ‘Court under 28 U.S.C. §§ 1391(c) and 1400(b).

Pharmachemie denies the remaining allegations of Paragraph 5.



6. Pharmachemie admits that United States Patent NQ. 4,657,927
(hereinafter the “’927 patent”) issued on April 14, 1987, and that copies of the
'927 patent and Certificates of Correction are attached to the Amended
Complaint as Exhibit A. Pharmachemie is without knowledge or information
sufficient to form a belief as to the truth of the remaining allegations of
Paragraph 6.

7. Pharmachemie is without knowledge or information sufficient to
form a belief as to the truth of the allegations of Para_graph 7.

8. Pl;al-'fnachemjeuis Without kno'vs./ledg.e or in.formation sufficient to
form a belief as to the truth of the allegatioﬁs of Paragraph 8.

9.  Pharmachemie admits that it filed an abbreviated new drug
application (“ANDA”) with the United States Food and Drug Administration
(“FDA”) for approval to market powder for injection products containing
carboplatin as their active ingredient; that its ANDA included a certification
under § 505G)(2)(A)(vii)(IV) of the Federal Food, Drug and Cosmetic Act that
the *927 patent is invalid, unenforceable, or will not be infringed; and that RCT
and BMS received notice of the certification on June 26, 2001. Pharmachemie
denies the remaining allegations of Paragraph 9.

10. Pharmachemie admits that it filed an ANDA with the FDA for

approval to market injection products containing carboplatin as their active



i_ngredient (together with the powder for injection products which are the subject
of § 9 above referred to as “Pharmachemie Carboplatin Products”); that its
ANDA included a certification under § 505(G)(2)(A)(vii)(IV) of the Federal
Food,‘ Drug and Cosmetic Act that the 927 patent is invalid, unenforceable, or
will not be infringed; and that BMS received notice of the certification on
February 25, 2002. Further answering, Pharmachemie states that RCT received
notice of the certification on February 27, 2002. Pharmachemie denies the
re_maining allegations of Paragraph 10.

il. Ph'axma;:hemie admits that if thé "927 péfent 1S valid,l its filing of
the ANDAs referenced in ] 9 and 10 constitutes an act of infringement of at
~least one claim of the *927 patent pursuant to 35 U.S.C. § 271(e)(2)(A) entitling
plamntiffs to an order that the effective date -of the approval of both of
Pharmachemie’s ANDAs be a date which is not earlier than the April 14, 2004
expiration date of the 927 patent. Pharmachemie denies the remaining
allegations of Paragraph 11.

FIRST AFFIRMATIVE DEFENSE
Claims 1 and 3 of the *927 patent are invalid and unenforceable against

Phannachemie by reason of obviousness-type double patenting.



COUNTERCLAIM

DECLARATORY JUDGMENT OF
PATENT INVALIDITY

For its counterclaim Pharmachemie alleges the following:
| 1.  Pharmachemie is a Netherlands corporation with a principal place
of business in Haarlem, The Netherlands.
2. On information and belief, BMS is a Delaware corporation with a
principal place of business in New York, New York.
3.. On information and belief, RCT is a Delaware corporation with a
principal place of business in Tucson, Arizona.
4, Subject matter jurisdiction exists pursuant to 28 U.S.C. § 1331 and
§ 1338.
5. Pharmachemie incorporates by reference the statements in
paragraph 5 of its Answer establishing venue over this action in this Court.
THE RCT/BMS PATENTS
6. U.S. Patent No. 4,140,707 (the “°707 patent”), issued on
February 20, 1979, identifies the inventors of that patent as Michael Cleare,
James Hoeschele, Barnett Rosenberg, and Loretta VanCamp. The patent was
subject to -feexamination and a Reexamination Certificate issued on Decembér

19, 1989. The term of the *707 patent was extended by 916 days under 35



U.S.C. § 156 in response to an application submitted to the United States Patent
and Trademark Office by RCT based on the period of time required by FDA to
review BMS’ application for approval to market its carboplatin products in the
United States. Copies of the *707 patent, the Reexainiriation Certificate and the
Certificate Extending Patent Term are attached as Exhibit A.

7. The *707 patent expired on August 24, 1998.

8. Claims 1, 5, 6 and 7 of the ’767 patent, after Reexamination, claim
diammineplatinum(II) dica:bpxylate ‘compounds. | Claim 7 is limitgd to
carbopléﬁﬁ. - | | | B B |

9. The ’927 patent issued on April 14, 1987, and identifies the
inventors of that patent as the same inventors identified in the *707 patent:
Michael Cleare, James Hoeschele, Barnett Rosenberg? and Loretta Van Camp.
Unless declared invalid or unenforceable, the 927 patent will continue in force
until April 14, 2004, when it is currently scheduled to expire.

10. Claims 1 and 3 of the ’927 patent generally claim compositions
containing, and a method of treatment using, compounds, including those
claimed in claims 1, 5, 6 and 7 of the ’707 patent, to be administered
parenterally. More specifically, claim 1 of the ’927 patent claims a method for
treating a specified malignant tumor which “comprises parenterally

administering to an animal affected with said malignant tumor a solution



containing in an amount sufficient to cause regression of the tumor .. . [one of
the diammineplatinum(Il) dicarboxylate compounds claimed in the 707 patent
and other [platinum(Il) and] platinum(IV) compounds] Ce 2’ Claim 3 of the
"927 patent claims-a ‘;composition suitable for parenteral administration to an
animal affected with a . . . [specified malignant] tumor . . . comprising a
pharmaceutically acceptable carrier and . . . [oné of the diammineplatinum(Il)
dicarboxylate compounds claimed in the *707 patent and other [platinum(Il)
and] platlnum(IV) compounds] - | | |
| THE PHARMACHEMIE CARBOPLATIN PRODUCTS |

11. The Pharmachemie Carboplatin Products are 1) powder for
mjection products contéining carboplatin as their active ingredient which, if
approved for marketing in the United Sta-tes_, will be available in strengths of
50mg per vial, 150mg per vial and 450mg per vial; and 2) injection products
containing carboplatin as their active ingredient ‘which, if approved for
marketing in the United States, will be available in 10mg/mL, 5mL, 15mL and
45mL vials.

12.  On or about April 16, 2001, Phérmachcmie filed with the FDA an
ANDA seeking approval to market the i)owder for injection form of the
Pharmachemie Carboplatin Products in the United States. On or about

December 6, 2001, Pharmachemie filed with the FDA an ANDA seeking



approval to market the injection form of the Pharmachemie Carboplatin-
Products in the United States.

13.  Pursuant to the Federal Food, Drug and Cosmetic Act, each ANDA
contained a certiﬁcatien by Pharmachemie that, in its opinion, the 927 patent
was mnvalid, unenforceable or not infringed. By letter dated June 20, 2001,
notice of the certification in the April 16, 2001 ANDA submission setting forth
the factual and legal basis for the opinion regarding the *927 patent was sent to

' RCT and BMS By letter dated February 20, 2002 notice of the certlﬁcatlon in
the December 6, 2001 ANDA subrmssmn setting forth the factual and legal
basis for the opinion regarding the 927 patent was sent to RCT and BMS.

14.  BMS and RCT have asserted and are continuing to 'assert that the
Pharmachemie Carboplatin Products will infringe claims 1 and 3 of the 927
patent.

15.  Pharmachemie seeks a declaratory judgment that claims 1 and 3 of
the *927 patent are invalid based on obviousness-type double patenting and,
therefore, the Pharmachemie Carboplatin Products, when marketed in the United
States, will not infringe those claims.

16.  The only difference between the subject matter of the earlier issued
claims in the *707 patent and the subject matter of the later issued claims 1 and 3

of the 927 patent, with respect to the compounds claimed in the *707 patent, is



the parenteral use of a solution coﬁtaining such compounds to treat a specified
malignant tumor (claim 1) and a composition that includes such compounds
together with a “pharmaceutically acceptable carrier” (claim 3). The
administration of such compounds to regress the tumérs specified in those
claims, and the manufacture or use of a composition containing such compounds
in an amount sufficient to regress such tumors, would have been, to a person of
ordinary skill in the relevant art and in light of the prior art, an obvious
modification of the inventions claimed in the__’707 patcnt.__

17. An ” actual éonfroversy exists | between RCT/BMS and
thmachemie with respect to invalidity of claims 1 and 3 of the '927 patent by
reason of obviousness-type double patenting.

WHEREFORE, Pharmachemie prays for judgment against BMS and RCT:
(@) Dismissing the Amended Complaint herein;
(b) Declaring that claims 1 and 3 of the 927 patent are invalid and

unenforceable based on obviousness-type double patenting; and



(c) Permanently enjoining RCT/BMS, their officers, agents, directors,
servants, employees, subsidiaries and assigns, and all those acting under the
authority of or in privity with them or with any of them, from asserting or
otherwise seeking to enforce the *927 patent against Pharmachemie.

- PHARMACHEMIE B.V.
By its attorneys,
STERNS & WEINROTH
A Professional Corporation
50 West State Street

‘Suite 1400 -
Trenton, NJ 08607

Dated: October 22, 2002 | / M

Karen A. CO/éfoy (KC-0848)

OF COUNSEL:

Francis C. Lynch

Laurie S. Gill

PALMER & DODGE LLP
111 Huntington Avenue
Boston, MA 02199
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MALONATO PLATINUM ANTI-TUMOR
COMPOUNDS

The invention described herein was made in the
caurse of work under a grant or award from the De-
partment of Health, Education and Welfare. -

This is a continuation, of application Ser. No.
260,989, filed June 8, 1972, now abandogad.

BACKGROUND OF THE INVENTION

The present invention rclates to novel malonato plati-
num coordination compounds and to their usc in cancer
chemotherapy.

SUMMARY OF THE INVENTION

The invention provides platinum coordination com-
pounds having the formula:

[PUINA(OOC)—CRR ) or
cis or trans[PIVIA (OOC),—CRRyLx]

wherein:

x=1lor2

y=1lor2:

z2=0,1o0r2,
provided that wheny = 2,z =0and wheny = 1,2 1is
greater than G;

R and R, are sclected from the group consisting of H,
lower alkyl, aryl, aralkyl, salkenyl, cycloalkyl, cy-
cloalkenyl, alkoxy, OH, or are combined with the car-
bon atom to form a cycloalkyl or cycloalkenyl group,
and substituted derivatives thercof:

when x = 1, A is HRjN—CHR;—CHR—NRH
and when x = 2, A is HiNRga heterocyclic amine or an
amino acid, wherein Ry, Ry, R4 and R are the same or
different and are selected from the group consisting of
H, CH,;. C;Hg, hydroxy and lower alkoxy provided that
Rjzand Rymay also be aryl or aralkyl, and each Rgis the
same or differcnt and is sclected from the group consist-
ing of H, lower alkyl, aryl, aralkyl, hydroxy lower
alkyl, hydroxyl and alkoxyl amines, alkoxylalkylaminecs
wherein all of said alkyl groups are lower alkyls and
heterocyclic substituents including said N as a ring
member;

whenz=1, L is a bidentate anionic l‘gand and
* when z = 2, L is a monodentate anionic ligand.

The inveation -also relates to 2 composition and
method for treating malignant tumors in animals com-
prising parenterally administering to an animal affected
with a malignaat tumor 2 solution containing a platinum
coordination compound as defined hereinabove in an
amount sufficient to cause regression of the tumor.

DETAILED DESCRIPTION OF THE
INVENTION

Platinum coordmauon compounds and methods for
their production are described by J. C. Bailar, Ir., The
Chemistry of the Coordinailon Compounds, Reinbold
Publishing Corp., N.Y., 1956, Chap. 2; J. Lewis et al,
Modern Coordination Chemistry: Principles and Methods,
Interscience Publishers, Inc., N.Y., 1960 and Kauffman
Inorganic Synthesis, 7, McGraw-Hill ‘Book Co., Inc.,
N.Y., 1963.

Platinum (11} forms dsp? coordination compounds
which have a square planar arrangement in space. Plati-
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num (1V) forms dZsp? coordination compounds which
have an octshedral arrangement in space.

The coordination compounds of the -invention in-
clude the cis and trans isomers of platinum (1I) and
platinum (TV) which contain the bidentate malonato
ligand which may be substituted or-unsubstituted. The
malonato ligand may contain substituents selected from
the group consisting of lower alkyl, (e.g., methyl, cthyl,
n-propyl, isopropyl, n-butyl, etc.); aryl, (e.g., phenyl;
lower alkyl-, lower alkenyl-, halo-, nitro-, lower alkoxy-
substituted phenyl and naphthyl); aralkyl, (e.g., phenyl-
methyl (tenzyl), 2-(I-naphthyl)methyl); alkenyl, {e.g.,
4-amino-1-butene, allyl); cycloalkyl, {(c.g., cyclopropyl.
cyclohexyl, ctc); cycloalkznyl, (c.g., 2-cyclopenten-

1-yl, 2-cyclohexen-1-yl); alkoxy, (c.g., methoxy, cthoxy,
cte.), and hydroxy. Also suitable are the -1,1-cycloalk-
yleaedicartoxylic acids, (e-g. 1,1cyclo-
propanedicarobxylic acid, 1,1-cyclobutanedicarboxylic
acid, eic.) and the I,1-cycloalkenyldicarboxylic acids,
(e.g. ll-cyclopropenedicarboxylic acid, 1,1-
cyclobutznedicarbonylic acid, etc.)

The coordination compaunds of the invention also
contain two monodentate ammonia or primary or heter-
ocyclic amine ligands, i.c., when x in the above formula
is 2 or one bidentate amine hgand ie, whenxis 1.

Stitable monodentate armine ligands include lower
alkyl amines, (¢.g., methyl-, ethyl-, n-propyl-, isopropyl-
R n-bulyl~ amines, etc.), aryl amines, (e g., anilinc), eral-
kyl amines, (e.g;, benzylamine), hydroxy lower alkyl
amires, (e.g., cthanolamine, propanolamine; ctc), hy-
dronlammc, lower alkoxy amines (eg., mcthoxyla-
mine, etc.), alkoxyalkylamines (e-g., mcthoxymcthyla-
mine, etc.), and heterocyclic amines (e. 8-, pyridine and
ariridine). -Akso included are the amino acids, ie.,
R;—CHNH;—COOH wherein Ry is H, lower alkyl
(¢.g.» methyl, isopropyl, etc), hydroxy lower elkyl (e.g.,
hydroxymethyl, hydroxyethyl, etc.), aralkyl (e.g., ben-
zyl, elc)

It is to be urderstood that the coordination com-
pounds of the invention may include two identical or
different monodentate ligands.

Suitatle bidentate amioe ligands include the substi-
tuted and unsubstituted primary and secondary
ethylencdiaminss. Onc or toth of the carton atoms of
the ethylenediamine may contain substituents such as
lower alkyl (c.g., methyl, ethyl), hydroxyl, alkoxy (e-g.,
methoxy, cthoxy, etc). Secondary ethylenediamines
whetein one or more of the amine groups contains sub-
stituents such as listed above for the carbon atoms of the
primary amine and aryl (c.g., phenyl) and aralkyl (, c.g.
benzyl) may also be wtilized.

The Pt (1) coordination compounds specified herein
do not exist as geometrical isomers; however, the Pt
(1V) compounds exist as cis and trans isomers. It is to be
further understood that the invention is inclusive of the

" cis and trans isomers.
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The Pt (IV) coordinatioa compounds may also con-
tain two monodentate or one bidentate anionic ligand
where only one malonato ligand is present, i.c, where y
= lin the above formula. .

Suitable monodentate anjonic llga.nds include chlo-
tride, bromide, iodide, nitrite,” hydroxide, nitrate, sulfa-
mats, etc. Among the bidentate anionic ligands which
;zay be present are oxalate, pyrophosphate, dithioxa-

te.

It is to ke understood that thc invention includes
those coordination compounds containing mixed mono-
dentate anionic ligands:;
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“The preferred compounds are those wherein R and
R; in the above formula are H, methyl or ethyl, ie.,
malonatopletinum, methylmalonatoplatinum ar.d ethyl-
malonatoplatinum coordination compounds. The most
preferced Pt (iT) compounds arc those melonato-
platinum (1) compounds of the above formula wherein
x = 1and Ry, Ry, Ryand Rsare esch H, i.e., malonatoc-
thylenediamine  platinum (1), methylmalonatoc-
thylcnediamineplatinum @) and cthylmalonatoe-
thylcncdiamincp]atinum (11); and wherein x = 2 and
cach Rgis H. i.c., malonatodiammineplatinum (1), me-
thylmalonatodiammineplatinum (1) and ethyl-
malonatodiammineplatinum (ID).

“The preferred Pt (IV) compounds are those wherein
x = 2, cach Rgis Hand y = 2, i.e., bismalonato (or
bismethylmalonato or bissthylmalonato) diammine plat-
inum (IV).

The coordination compounds of the invention may be
prepared by enc ofa varnicty of well-known methods. A
general method of preparation of the Pt (I) coordina-
tion compounds is as follows: Starting compounds hav-
ing the formula cis-[Pt A(Hal);] wherein Hal is 1, Cl or
PBr and A is one bidentate or two monodentate amine
ligands (prepared by the mcthod of S. C. Dhara, Indian
. J. Chem,, Vol 8, p. 193 (1970)) arc reacted with sitver
nitrate to form the diaquo complex. The latter is then
reacted with the malonate jon to form the coordination
compounds of the invention. This method ¥s repre-
sented by the following reaction scheme:

cis{Pt ACT) + 2AENO; + 2H;0) — cis [Pt
AQH0) JN0;)z + 2A£0Y

Gis[Pr AGH,0),]MN0s), + HCH{CO0, — [Pt
A(OOC)-CH;) + 20; ~ + 2H0

wherein A is one bidentate amine ligand or two mono-
dentate amine ligands.

The following non-limiting examples are illustrative
of the methods for preparing the compounds of the
invention.

EXAMPLE 1 )
Mzlonatodiammincplatinum(IT)
PLRB)ACHO04))

Reactions:

[PHNH,CL) 4 2AgN0; + 2H;0) —

[PIONH,),(H;01I(N0)) + 24501 1

[PONH;),GL0)IMNOy), + CyH02— —

{PINH;1(CH;09] + 2NOy ~ +2H0. 1

Silver nitrate (22.55g — slightly Jess than the stoi-
chiometric amount in order to avoid silver contamina-
tion) was dissolved in water (30 ml) and added to
[Pt(NH;);Cl;] (20g) in a 250 ml. conical flask. The cou-
tents were warmed (60° C.) on a hot plate with rapid
stirring until the silver chloride precipitation was com-
plcte and the mother liquor was almost colorless. The
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_ silver chloride was filtered off using  fine pore sintered 60

glass filter and the precipitate was washed several times

with hot water to give a total filtrate volume of 100-200

ml- v
Malonic acid (13g — a twofold excess) was dissolved

in water (30 ml) and nentralized with a solution of 65

KOH (~13g in 30 ml) to pH 5-6. The resultiag potas-
_sium malonate solution was added to the platinum con-
taining filtrate and the mixture was carefully warmed

4

(to avoid “bumping”) on the hot plate until white crys-
tals of the product started to form in great quantity. The.
mixture was then cooled to room temperature and the
product filtered off. The filtrate was reheated for 5-10
minutes and cooled to 0" C. to collect a further crop.
The crude yield at this stage was 20.5g (93%)- .

The product was recrystallized by dissolving in boil-
ing or near boiling water. The above yicld (20.5g) re-
quired about 3 liters of boiling water for complete disso-
lution. Malonic acid 1g/L was dissolved in the water to
suppress sny hydrolysis.® The filtered solution was
cooled 10.0° C 1o give white flufly needles
(18.25g-83%%). .

SU.V /vis spoecteal snd conductivity studics bave sthown that hydrolysis
is negligivle -

The crystals decompose between 185°-190° C. The
structore of the product was verified cia an i.r. spec-
trum. Solubility of the product is low in cold water, ie,
20 rag/100 mls at 20° C. and 43 mg/100 mls at 37° C.,
but higher in near boiling water (50°-100" C.)~65g/100
ml.

The empirical composition was verified by clemental
analysis:

Malonstodiammineplatinusn(IT) [P1I(NH),(C3H;09)]

Calculated for C3HgN;OPt.C.: 10.88;-H: 243; N:
B.46: Pt 58.9; Found C: 10.67; H: 2.35; N: 8.54; Pt 58.7. -

EXAMPLE 2
[Pt (en) (C4HLO) (en = HZN(CHyyNHz; ClHLO4M™
= 0,C CH(CH) COz!-)

Silver nitrate (3.64g) was dissolved in 20 ml of water
and added to [PtNH)z(CH2),CL3} (3.58) suspcnded in
water (30 ml) in & conical flask. The mixture was stirred
on a warm hot plate for 5-10 minutes uatil all the yel-
tow platinum complex bad dissolved to give a yeBow
liguor plus a copious white silver. chloride precipitate.
The mixture was filtered through a fine pore filter and -
the precipitate washed twice with small volumes of hot -
water. ‘The clear filtrate plus washings was added toan
aqueous solution of methylmalonic acid (2g in 20mls)
which had been adjusted to pH 5-6. The mixture was .
heated to ebout 80° C. for five minutcs and then cooled
to 07 C. The shiny white crystals which formed were
filtered and washed with cold water and acetone (Yield
2.65g). The mother liquor plus agucons washings was
reduced to sbout half its original volume (~30 mk) to
yield a second crop on cocling to 0" C. (Yield 0.85g).
Total Crude yicld was 350 gms'(88%)- The complex
was recrystailized from a minimum volume of boiling
water (around 250 mis) with filtratio through a fine
pore filter prior to cooling to 0°C. - ’

Yield of shiny Whité leaficts 2.96g (74%).

_Calculated for CgHpN, 0P C:19.41 H 326 N:7.55;
Found C:19.11 H3.61 N:7.89." | .

A second crop (0.33g-8%) was obtained by reducing

the bulk of the mother liguos. = :
EXAMPLE 3
s {P IVENH ) ma)]

Silver nitrate (5.45g) was dissolved in water (30 ml)
and added to trans [PU(NH3),Cls] (3g) suspended in
water (30 mls) containing . concentrated nitric acid 3
ml): The contents were warmed on 2 hot plate (70°-80° -
C.) and stirred for at Jeast opc hour. The mixiure was
filtered through & fine pore sintered glass filter to re-
move the silver chloride. The precipitate was washed
twice with o small volume of hot water. The clear fil-
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trate plus washings was tested with a drop of 1M KCi
sclutions to determine if excess silver chloride was pres-
ent. (If the test is positive, sufficient KCl is added drop-
wise to the bulx solution until no silver chloside is pre-
cipitated.) The_solution was refiliered and the filtrate
reduced to 20-20 mis in volume and cocled to 0° C. to

‘yield plate yellow crystals (presumably trans
(Pi(NH;),(NO3)]). These were washed with a little
co'd water and then acetone (Yield 1.8g). A portion of
this yield (1g) was dissolved in a minimum of hot water
to which sodium nitrate (0.2g) hzd been added. This
scluiion was filtzred into 20 aqueous solution of malonic
acid (0.5g — a stight eacess) which had been adjusted to
pH 5-6 with sodium hydroxide. White nucro-crystals of
the complex quickly form on cooling. These were fil-
tered off and washed with cold water and acetone
(Yield 0.7g — 30-40%). '
Calculated for C¢HgNyOzPt C:16.63 H 2.33 N:6.47;
Found C:16.60 H 2.64 N:6.80.
GENERAL STRUCTURE CONFORMATION
The malonate group is shown to be coordinzted to
the platinum by the observed change in the electronic
spactra on going from the aquo to the malonate species.
Thus, structures such as-[Pt(NH;),(H;0),):,(H;C304)}
ate ruled out confirming the analytical data. Similarly,
zero-time conductivity m2asurements support a neutral
compound. The i.r. spectra show the presence of coor-
dinated carboxyl groups (1600-1650 cm—! and 1400
.em~1) with no CO;H groups (which would show at
1700-1750 em). Finally the cerboxyl grouvp vibrations 30
are compatible with a chelated structure as compared to
oxalate complexcs of known structures.
The compounds of the invention were tested for
anti-turnor activity using our standard screening tumor,
solid szrcorsa 180 tumer in female Swiss white mice, 35
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following standard protacols for this testing as set by
the National Cancer Institute. (Cancer Chernotherapy
Rep.. 25(1962)).

For these tests an S-180 tumor taken from a sacrificed
mouse was disccted free of supcrfluous tissue and cut
under sterile conditions into approximately 10 milli-
gram size “pieces. These Gssue pieces were then im-
planted by trocar in the left axillary region, subcutane-
ously, in new mice. - The mice were, on the nverage,
approximately four wecks old and weighed 18-20
geams. Taking day 0 as the day of implant, the animals
were sacrificed on day 10. The tumors were excised and
weighed and the ratio of the weights of the tumors in
mice in the treated animals to the control set of animals
was obtained. This ratio, multiplied by 100, is given as
the T/C ratio in Table L

For the first set of tests the coordination compound
was freshly dissolved in sterile distilled water and in-
Jjected intraperitoneally on day I into each of the test
mice. The volume of the injection was usually § sol. In
some cases, in order to get an active dose into the ani-

‘mal where the chemical was not soluble in this araount

of solvent, a fine dispersion was prepared of the dosc
needed for the test. Thus, some of our test results were
abtained on.animals where a slurry of the compound .
was injected. These are so noted in Table I below. In
addition, for some of the compounds, there was injected
about 1 ml of solution, cither in one single injection, or
in 2 injections given a few hours apart of } ml each.
These injections were initially given in 4 different dose
levels for cach new compound with 6 mice in each dose
level. The tests covered a dose range from a low inef-
fective dose, to en upper dose level which produced
some deaths within the time period of the experiment.
The rcsults are set forth in Table 1. ’

TABLE 1
Tasts of Aatitemor Activity of Mal and Substituted Malk
Cootdination Compleses of Plati

Tuzor-Sarcoca 150

Aojmal-Female Swist white mice

Single injection on days noted, intraperitoneally

Day of No. of
Coordination Complex Injection Dosc Level  T/C Deaths
‘l' d H diammincplath 1 10 mg/kg % 0
(slurey in H,0)
U0 Glosey 100 15 mp/kg n o
20 mg/kg 64 0
1S mp/ke in o
30 me/kg 7 V6
- 40 mp/ke —  6/6
50 mp/kg 1 5/6
60 mp/kg — W6
- {solution ia H;0) D:ilyl ft:a 4 mg/kg 52 0
days 1-
re S mg/kg 6 0
6 mg/ke 23 0
T mg/kg 12 0
h?ethylm:!lo:noldiammin:}-{ o . » wpk w 0
atinum ution in mg/Eg
¥ @ & 0 Wmgng 16 0O
30 mg/kg 33 0
60 mg/kg 6 0
70 mg/ke 124 3¥/6
i 80 mg/ke - &/6
ml:l?mlo:ll;ylmediamiw 1 g lgg g
. tlaum
F @ 100 83 0
) 120 O 0
ainum
- Phageom) 30 % 0
9 41 0
100 3 1
110 41 0
. - ) 120 58 0
zzalonato-1,2 propylensdizmine- 1 43 ¢ ¢
platinum (31} [4] 9 1
- 75 16 )
90 - 3
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-continued
Day of No.of
Coordimson Complex Injcction Dosc Level  T/C Deaths
malomto-15 propylencdiaming- t 20 68 ¢
platinuz an 10 % 0
& n 0
80 35 1
z:\:lhﬁms!om:cc:byltne- 1 30 mg/ke % 0
damineslatinun an
{sclution s HyO) 40 mg/kg 0 0
S0 mp/kg n o
P e % 0
70 mg/kg 0 1
50 mg/kg 4 1
cthytmolortodiamaire- ! 30 mg/tz 5t O
platine=(11)
(solu:tion 1a H;0) 40 mg/kg 43 0
50 mg/kz 37 0
60 mg/kg ¥ o
70 mg/kg 17 0
20 mg/k3 6 0
malobstoctkyleaeciamizes 1 10 ma/kg 38 0
phatirum (11} -
(Golutizn ia H;0) 20 mp/kg 58 0
20 mg/kg 18 0
45 mg/kg 49 0
50 mg/kg 30
55 mp/kg B0
60 mg/kg 15 W6
30 mz/kg 24 V6
l.l-cy:lobutm:ci:\rbq:yht: . t 20 mp/kg neo
Samniceplatissm (11) - B
d 40 mg/kg 0 0
& mp/kg 33 0
20 mg/kg 2 0 .
100 mg/ke 6 0
120 mg/kg T
160 mg/kg 62 4
waloratstidmethylamine) 1 80 mg/kg 8 ©
plztingzs (1D 100 mg/kg 3 0
120 mg/ke 28 0
140 mg/kg 25 0
160 mg/ig 17 1 .
180 mg/kg 19 1
In 23dition to the day 1 injections described above, in 3s TABLE III -
a number of ceses injections were delayed until day 8 of Coofirmatory Tests of Antitumor AcGvity
tumor growth. In these cases the tumor was usually at "r ] w"“ '25 ‘;:.' am(I) Acienal - R
3 H rs & CCLRO3IICOom3 ~ Ho -
least lasger than !.g':n, as estimated by palpatioa. The Si‘.'.‘:!i A j:cli:l: Day 1 iy ,n::wﬁm‘:! iy at
animals were then injected and observed for a period of Dose %% Inlobition Daths
approximately 60 days. Activity was measured by the 40 10 wg/kg 100 ]
number of animwals whose tumors had regressed to the 20 mz/kg 100 0
vanishing point, while still allowing the animal to sur- u :ﬁg 10 b
vive for this time period. Such test results are described Malooatocthylenediamincplatinum(Ll)
in TABLE 11 below. g\.m'or Walker 39‘56 (‘illr:i&q's:l;coma - A::‘i;lnl! - Rat
. ingle injection ntraperito y
Texts of Large S l};ﬁ'—‘i_ |8 N 45 gle injection Doy 1 & Inbivition Deaths
st 0 " s el
Cooret ;5‘. p of Platin Y 10 1 4
Turor-Sarcoza 150 Arinal-Femate Swiss white mice 0 13 4
Singlc injections ca 40 100 [
Dsy $intnp Ny ic H,;O soluti .I:g 12 31
Total Number 50 Tumor: ADJ/PC6A - Asimal - Mouse
Ccordication Comp'ex ~~ Deose  of Regressions  Deaths Single injection Day 28 in gtll;&sgg;mowﬂy Deaths
relcastodiarumice- 14 mg/xg 2 4
perinea(il) 4 . 21‘) 9:.3 g
s : 3 10 100 H
18 mg/kg 4 2 500 ln-
20 mp/kg 3 T 55 -
zalceatoethylene- 40 mp/kg 3 3 .
dumnineplatiner(1) : R R
g mg/kg 1 5 Samples of the malonato diammine and malonato
@ :% H 3 cthylene diamino complexes of platinum(ll) were sub-

The sesults described in Tables I and 31 indicate that
the compouads of the invention are very potent antitu-
for agents against the S 180 tumor in Swiss white mice.

Confirmatory tests of antitumor activity against the
Walker 256 Circinosarcoma in rats, and the AD1/P-
CEA tumor in mice were conducted. The initial test
results 2t shown in Table 1II and confirm the potent
action of the compounds of the invention against these
ozher tucor systems.

63

mitted to the Drug Research and Development Branch

of the Natjonal Cancer Institute for screening for antitu-.
mor activity against the 1.1210 tumor in mice. The re-

sults obtained on this tumor system are shown in Table
1V. They confirm the activity of the compounds of the

invention. ‘

TABLE1V
Confirmatory Tests of Antitumor Activity at the
Nationsl Cancee Institute.
Tumor: L1210 Animal - Mice

Daily injectons Days 19, Intraperitoncally
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TABLE 1V-continued

Confitmatary Tests of Antitumor Activity at the
Nationsl Cancer Institote.

% Increase
Coordinyion Complex Dose in Lifespan  §
Mat cimmineplitiaum(ID 50 mg/kg 13
23 mp/kg 133
. - L m 1.3 mg/kg "ns
’ ; o 50 mg/kg 101
28 mg/kg 160
12.5 mg/kg 131 1o
(rzpcat 1es2d 313 mz/kg ¥
Tumor: L1210 . Animal - Mice
Daily injec Days 19, 1 1y
% Inctease
Coordinatica Complzx Dose in Lifzspan
25 mg/kg 196 15
16.5 mg/kg 160
11 mg/kg 1L

‘The malonatoplatinum coordination compounds of
the invention are preferably dissolved or suspended in
water or other pharmaceutically acceptable carrier
liquids. The parenterally administerable composition
should preferably contain from about 0.5mg to about
10mg per ml, it being understood that the amount may
vary greatly depending upon the particolar compound 54
cmployed and the animal to be treated.

The platinum coordination compounds of the inven-
tion are preferably administered parenterally to an ani-
mal affected with = malignant tumor. The duration of
treatment end the dose level, of course, will depend in 3¢
cach cass upon the size of the host animal, nature and
size of the tumor, ctc. Generally, however, a dosc level
of from about 20 to about 200 mg/kg of body weight
per day will be sufficicnt. It is to be understood, how-
ever, that the platinum coordinetion compounds com- 35
pounded with 2 suitable pharmaceutical carrier in the
same proportions as recited above may also be adminis-
tered orally at the same dosage levels.

43
50

33

65
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We claim:

1. Platinum coordination compbunds having the for-
mula:

[P{IDA,{OOC),—CRR )]

wherein:

x=Jor :

R and R are selected from the group consisting of H,
lower alkyl, aryl, aralkyl, alkenyl, cycloalkyl, cy-
cloalkenyl, alkoxy, OH, or combinc with the car-
bon atom to form a cycloalkyl or cycloalkenyl
group;

when x = 1, A s HR3N—CHR;—CHR—NRsH
and when x = 2, A is HNR; or 8n amino =acid,
wherein Ry, Ry, Ryand Rsare the same or different
and are selected from the group consisting of H,
CHj, CyHs, hydroxy and lower alkoxy, provided
that R; and Rg may also be aryl or aralkyl and each
Rg is the same or different and is selected from the
group consistiog of H, lower alkyl, aryl, aralkyl,
hydroxy lower alkyl, hydroxyl- and alkoxylamines,
and alkoxyl alkyl amioes.

2. The compound of claim 1 having the formula:

- [PADALO0C);—CH)

wherein:
x = 1,and .
R;, R3, Ryand Ry arec each H.
3. The compound of claim 1 having the formula:

APIANA (00O, —CH)]

wherein:
x = 2, and each Rgis H.
4. Malonato diammine platinum ({D).

L * L] L »
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REEXAMINATION CERTIFICATE
ISSUED UNDER 35 U.S.C. 307

THE PATENT IS HEREBY AMENDED AS
INDICATED BELOW.

5

Matter enclosed in hezvy brackets [] zppeared in the
patent, but has been deleted and it no longer a part of the g
patent; matter printed in ftalics indicates additions made
1o the patent.

AS A RESULT OF REEXAMINATION, IT HAS
BEEN DETERMINED THAT: 13

Claims 3 and 4 src cancelled
Claim 1 is determined to be patentable a3 amended.

20

Claim 2, dependcat oo an 2mended claim, is deter-
riined to be patcatable.

New clsims 5, 6, and 7 are 2dded and determined 10 ¢
be patcatable.

1. Platinum coordinaticn compounds baving the for-
mula:

30

33

43

335

63

. 2
[PHILDA L(OOCTR—CRR Y]
wherein:
x=1or2;

R and Ry a1c sclected from the group consisting of H,
Tower alkyl, aryl, aralkyl, alkenyl, cycloaikyl, cy-

. cloalkenyl, alkoxy, OH, or combine with the car-
bon atom in CRR; to form = cycloalkyl or cy-
cloalkenyl group;

when x= 1, A is HRN—-CHR3—CHR—NRsH and
when x=2, A is H;NRgor an amino acid, whercin
Rz, Ry, Raand Rj are the same or different and are
sclected from the group consisting of H, CHy,
C;zHs, hydroxy and lower slkoxy, provided that
R3 ard Ry [may also be] cre albso selected from the
group consissing of aryl or aralkyl and cach Rgis the
same or differest and is sdlected from the group
coasisting of H, lower alkyl, aryl, aralky], bydroxy
lower alkyl, bydroxyl- and alkoxylamines, and
alkoxyl alkyl} arxines, provided that when x=2and A
& HyVRgand Rgis H, tken R ond Ryare not both H.

5. The compound of claim ] wherein R and Rj tcken

together with the carbon 1o which they are attached form a
cpcloalkyl grovp.

& The compound of claim S wherein R ord Ry taken

sogether with the carbon asom to whick they are attached
Jform a cyclobutane

7. 1.} cyclotutare dicorboxylcte diammine plasinum

un-
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