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Re: In the Matter of Sildenafl or any Pharmaceutically Acceptable Salt 
Thereof, Such as Sildenafl Citrate, and Products Containing Same, 
Inv. No. 337-TA-- 

Dear Ms. Abbott: 

On behalf of Pfizer Inc. (“Pfizer”), please find enclosed the following 
documents in support of Pfizer’s request that the Commission commence an 
investigation pursuant to Section 337 of the Tariff Act of 1930, as amended, 19 
U.S.C. 8 1337. Please note that Exhibits 2, 4, 22, and 23, and Appendix E (and 
accompanying Exhibits) contain confidential business information (“CBI”). 
Pursuant to the Commission Rules of Practice and Procedure, a request for 
confidential treatment of these documents is concurrently being transmitted with 
this filing. Accordingly, Pfizer submits the following: 

1. an original and twelve (12) copies of Pfizer’s verified complaint 
(Rule 210.8(a)); 

2. an original and six (6) copies of the exhibits to this complaint 
(original and one copy unbound, without tabs, in accordance with 
Rules 201.6(c), 210.4(0(3)(i), and 210.8(a)). Per discussion with 
the Office of Unfair Import Investigations, exhibits containing CBI 
have been compiled together into one package with those exhibits 
that do not contain CBI. An original and six (6) copies of a separate, 
non-confidential set of exhibits with all CBI redacted is also being 
provided to the Commission; 

3. one (1) additional copy of the complaint and, separately, all 
accompanying confidential and non-confidential exhibits and 
Appendices A, B, and E for service upon each one of the fifteen (15) 
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4. 

5. 

6. 

7.  

8. 

9. 

10. 

proposed respondents (Rules 2 10.4( f)( 3)(i), 2 10.8( a), and 
2 10.1 1 (a)); 

one (1) additional copy of the complaint and accompanying non- 
confidential exhibits and Appendices A, B, and E, for service upon 
each one of the Washington, D.C., embassies of the foreign 
governments of the proposed respondents listed on the cover to the 
complaint (Rules 210.4(f)(3)(i), 210.8(a), and 210.1 l(a)); 

one (1) certified copy of United States Patent No. 5,250,534 (“the 
‘534 patent”) filed as Appendix A to the original verified complaint, 
and a legible copy thereof filed as Appendix A to each required copy 
of the complaint (Rule 210.12(a)(9)(i)); 

one (1) certified copy of the assignment of the ‘534 patent filed as 
Appendix B to the original verified complaint, and a legible copy 
thereof filed as Appendix B to each required copy of the complaint 
(Rule 210.12(a)(9)(ii)); 

one (1) certified copy of the Patent and Trademark Office 
prosecution history for the ‘534 patent plus three (3) copies thereof 
filed as Appendix C to the original verified complaint (Rule 
210.12(c)(2)); 

four (4) copies of each patent and applicable pages from each 
technical reference mentioned in the prosecution history of the ‘534 
patent filed as Appendix D to the original verified complaint (Rule 
210.12(~)(3)); 

an original and six (6) copies of Appendix E, Declaration of Rubie 
Ann Mages, with accompanying exhibits (original and one copy 
unbound, without tabs, in accordance with Rules 201.6(c), 
210.4(f)(3)(i), and 210.8(a)); and 

a letter and certification pursuant to Commission Rules 201.6(b) and 
210.5(d) requesting confidential treatment of Confidential Exhibits 
2, 4, 22, and 23, and Appendix E (and accompanying Confidential 
Exhibits). 
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Thank you for your attention to this matter. 

Should you have any questions, please do not hesitate to contact us. 

Respectfully submitted, 

hert W. Rein 
John R. Shane 
M. William Schisa 

Enclosures 

Counsel to Pfizer Inc. 



. ORIGINAL 

1776 K STREET NW 

WASHINGTON, DC 20006 

PHONE 202.719.7000 

FAX 202.719.7049 

7925 JONES BRANCH DRIVE 

SUITE 6200 

McLEAN, VA 22102 

PHONE 703.905.2800 

FAX 703.905.2820 

www.wrf.com 

Wiley Rein & F i e l h g  LLP 

January 29,2003 
Bert W. Rein 
202.719.7080 
brein@wrf.com 

BY HAND DELIVERY 
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United States International Trade Commission 
500 E Street, S.W. 
Washington, D.C. 20436 

Re: In the Matter of Sildenafl or any Pharmaceutically Acceptable Salt 
Thereof, Such as Sildenafl Citrate, and Products Containing Same, 
Inv. No. 337-TA-- 

Dear Ms. Abbott: 

This firm represents Complainant Pfizer Inc. (“Pfizer”). In accordance with 
Commission Rules 201.6 and 210.5, Pfizer requests confidential treatment for the 
confidential business information contained in Confidential Exhibits 2, 4, 22, and 
23, and Appendix E to the Complaint. 

The information for which confidential treatment is sought is proprietary 
commercial information not otherwise publicly available. Specifically, the exhibits 
contain the following: 

Confidential Exhibit 2 contains confidential business information relating 
to Pfizer’s production facilities and production capabilities with respect to 
the merchandise covered by the asserted patent; 

Confidential Exhibit 4 contains confidential business information relating 
to Pfizer’s sales and marketing of the merchandise covered by the asserted 
patent; 

Confidential Exhibit 22 contains confidential business information relating 
to identities of and information concerning Pfizer’s outside consultants and 
company employees that obtained sales information, including information 
concerning offers for sale, terms of sales, and descriptions and depictions of 
actual merchandise; 

Confidential Exhibit 23 contains confidential business information relating 
to Pfizer’s sales, marketing, and patenting of the merchandise covered by 
the asserted patent; 
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Confidential Appendix E (Declaration of Rubie Ann Mages) contains 
confidential business information described as follows: 

Identities of and information concerning Pfizer’s outside consultants 
and company employees that obtained sales information or 
information concerning offers for sale, including data on the terms 
of individual sales or offers for sale, including sales dates, sales 
prices, merchandise characteristics, destinations, payment terms, and 
other sale-related information: pages 2-11, 7, 9-14, 16-23, List of 
Exhibits, and Exhibits 1-3, 5-10, 12-13, 15, 18-21, 24-26, 28-36, and 
40-70; and 

Proprietary information relating to market research performed by 
Pfizer relating to merchandise produced by competitors: pages 3 and 
5. 

The information described above qualifies as confidential business 
information pursuant to Commission Rule 201.6(a) in that: 

(a) It is not available to the public; 

(b) Unauthorized disclosure of such information could cause substantial 
harm to the competitive position of Pfizer or could compromise 
Pfizer’s sources’ ability to obtain such information in the future, and 
could subject the sources to commercial retaliation; and 

(c) The disclosure of such information could impair the Commission’s 
ability to obtain information necessary to perform its statutory 
function. 

In addition, Pfizer requests that certain information contained in Complaint 
Exhibit 22 (Attachment C, Tab 14) and in Appendix E, Exhibits 6-10, 18-19, 21, 
27-36, 40-43, 45-55, 57-62, and denoted by means of triple brackets,’ be treated as 
nondisclosable confidential business information. See 19 C.F.R. 9 201.6(a)(2). 
This information relates to the identity of a source of market and sales research. 
The release or dissemination of the source’s identity would eliminate the source’s 
ability to conduct similar research in the future as well as pose a potential threat to 

19 C.F.R. 3 201.6(b)(3)(iv)(C). 1 
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the personal safety and well-being of the source. Furthermore, disclosure of said 
information would seriously impair the Commission’s ability to obtain similar 
information necessary to perform its statutory function. For these reasons, there is a 
clear and compelling need to withhold the source’s identity from disclosure. 

Should you have any questions, please do not hesitate to contact us. 

Respectfully submitted, 

Bert W. Rein 
John R. Shane 
M. William Schisa 

Counsel to Pfizer Inc. 
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I. Introduction 

1. Complainant Pfizer Inc. (“Pfizer”), by its attorneys, respectfully requests an 

investigation be commenced against Proposed Respondents pursuant to Section 337 of the Tariff 

Act of 1930, as amended, 19 U.S.C. $1337, based upon the importation into the United States, 

the sale for importation, and/or the sale within the United States after importation of sildenafil 

citrate in any form, including tablet, capsule and powder form, that infringes valid and 

enforceable U.S. Letters Patent No. 5,250,534 (“the ‘534 patent”). Pfizer is the owner of that 

patent and seeks, as relief, a general exclusion order forbidding entry into the United States of 

all sildenafil, sildenafil compounds, sildenafil compositions and/or pharmaceutically acceptable 

salts of sildenafil, including sildenafil citrate, that infringe the ‘534 patent. Pfizer also seeks, as 

relief, a cease and desist order or orders preventing the following activities: importing, selling, 

offering for sale (including via the Internet or electronic mail), advertising (including via the 

Internet or electronic mail), distributing, or soliciting any sildenafil, sildenafil compound, 

sildenafil composition, and/or any pharmaceutically acceptable salts of sildenafil, including 

sildenafil citrate, encompassed by the claims of the ‘534 patent. 

11. Complainant and Domestic Industry 

2. Complainant Pfizer Inc. is a Delaware corporation, having its principal place of 

business at 235 East 42nd Street, New York, New York 10017. 

3. Pfizer is the world’s largest pharmaceutical company, with annual revenues in 

excess of $32 billion in 2001. Pfizer develops innovative, value-added products that improve the 

quality of life of people around the world and help them enjoy longer, healthier and more 

productive lives. The company has three business segments: health care, which includes a broad 

portfolio of human pharmaceuticals to meet medical needs; animal health, which includes health 

1 



products for livestock and companion animals; and consumer health care, which includes a wide 

range of consumer products aimed at self-care and well-being. 

4. Pfizer supports the world’s largest privately funded biomedical research 

organization, engaging 12,000 scientists and other research colleagues worldwide. Pfizer’s 

research investment exceeded $3 billion in 2002. Pfizer markets a wide variety of life-saving 

and life-improving human pharmaceutical drugs, including eight of the world’s thirty best-selling 

prescription drugs. A copy of Pfizer’s 2001 annual report is attached to this complaint as Exhibit 

1. 

5. Sildenafil is the active ingredient in ViagraB, the breakthrough erectile 

dysfunction drug produced by Pfizer. Viagra@ contains sildenafil in the form of its citrate salt. 

Pfizer manufactures sildenafil citrate abroad. The sildenafil citrate is then distributed to several 

Pfizer manufacturing facilities, including facilities in the United States. In these manufacturing 

facilities, the sildenafil citrate is first mixed with various excipients (i.e.’ inert ingredients) to 

produce ViagraB blend, which is then processed into ViagraB tablets. The tablets are then 

coated and packaged. Pfizer’s manufacturing facilities in the United States produce significant 

quantities of ViagraB tablets for distribution in the United States and for export. See Exhibit 2 

for a more detailed description of Pfizer’s domestic manufacturing of ViagraB. 

6. Pfizer is the sole producer of ViagraB in the United States. No Abbreviated New 

Drug Application (“ANDX’) has been filed with or approved by the Food and Drug 

Administration (“FDA”) with respect to generic sildenafil citrate or generic sildenafil citrate 

products. There is thus no authorized production of generic sildenafil citrate or generic sildenafil 

citrate products in the United States. Further, after due investigation, Pfizer has not discovered 

2 



any production of unapproved sildenafil citrate or unapproved sildenafil citrate products in the 

United States. 

7.  Pfizer has conducted significant research and development in the United States 

relating to its exploitation of the ‘534 patent. To ensure the safety and efficacy of ViagraB, as 

well as to satisfy U.S. regulatory requirements, Pfizer conducted extensive pre-market clinical 

testing of ViagraB in the United States. In 1995 and 1996, Pfizer conducted eight major clinical 

trials of ViagraB on human males in the United States, evaluating hundreds of subjects at 

numerous testing centers. Since the approval of ViagraB by the FDA in 1998, Pfizer has 

conducted, and continues to conduct, numerous additional clinical trials of ViagraB throughout 

the United States. These tests cost Pfizer several hundreds of millions of dollars. 

8. Pfizer also engages in marketing related to ViagraB. Pfizer promotes ViagraB 

through educational and product information created by a marketing staff at Pfizer’s 

headquarters in New York City. Examples of educational materials about ViagraB provided by 

Pfizer to physicians and consumers accompany the complaint as Exhibit 3. Pfizer maintains a 

trained sales force to educate doctors and other health care workers regarding the conditions 

under which it is appropriate to prescribe ViagraB. In 2002, these sales representatives made a 

substantial number of visits to educate health care professionals on the use of ViagraB. See 

Exhibit 4 for more detailed information about Pfizer’s domestic marketing, sales, and other 

activities relating to ViagraB. 

111. Proposed Respondents 

9. Upon information and belief, Planet Pharmacy is a business entity having a 

mailing address at 13.5 Miles Northern Highway, Burrell Boom Cutoff, Ladyville, Belize.’ 

This address is taken from Planet Pharmacy’s website, which accompanies the complaint as 1 

Exhibit 5. 



Planet Pharmacy operated a website at www.planetDharmacy.bz, through which it marketed and 

sold infringing unapproved sildenafil citrate tablets, under the trade name GSC-100, for import 

into the United States. A copy of Planet Pharmacy’s website accompanies the complaint as 

Exhibit 5. Upon information and belief, Planet Pharmacy also operates a website at 

www.nenericviagra.bz, through which it markets and sells infringing GSC-100 tablets.2 

10. Upon information and belief, LTMC, Ltd. (“LTMC”) is an Israeli business entity 

with a mailing address at Tumkin 9, Tel Aviv, Israel 99999.3 LTMC is the registered owner of 

www.ltmc.net. LTMC’s website also lists a mailing address in Miami, that upon information 

and belief, is fictitious. Upon information and belief, LTMC is engaged in the business of 

marketing and selling, through its website, infringing sildenafil citrate tablets for import into the 

United States. A copy of LTMC’s website is attached to the complaint as Exhibit 6. 

11. Upon information and belief, Investment and Future Development Corporation, 

SA (“INDEFUSA”) is a corporation organized under the laws of Nicaragua with a mailing 

address at Calle Las Acacias, Regina, Diriamba, Ni~aragua .~  Upon information and belief, 

INDEFUSA is involved in the business of, inter alia, selling infringing unapproved sildenafil 

citrate tablets, produced by Panzyma Laboratories under the brand name Viable, for import into 

the United States. 

(Continued. . .) 
2 See ‘j 45 below. 

This address is the address of LTMC, Ltd., the registrant of the domain name “ltmc.net,” as 
determined by a “whois” query on the domain. A copy of the “whois” report accompanies the complaint 
as Exhibit 7. LTMC may also have an address at PO Box 16027, Ashdod, Israel, which is the address on 
the shipping label for products obtained from LTMC. See Mages Declaration at 1 10 for more details. 

3 

This address is taken from INDEFUSA’ s letterhead, a copy of which accompanies the complaint 4 

as Exhibit 8. 
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12. Upon information and belief, Aleppo Pharmaceutical Industries (“ALPHA”) is a 

corporation organized under the laws of Syria with a mailing address at Baron Street, PO Box 

517, Aleppo, Syria.’ ALPHA is engaged in the business of, inter alia, manufacturing infringing 

unapproved sildenafil tablets and exporting them to the United States. A copy of ALPHA’s 

website (www.alpha-syria.com) is attached to the complaint as Exhibit 9. 

13. Upon information and belief BioVea is an entity organized under the laws of the 

United Kingdom with a mailing address at 56 Gloucester Road, Suite 524, Kensington, London 

SW7 4UB, England.6 BioVea is a European online retailer specializing in the sale of health-care 

products. BioVea solicits sales of its products through its website, www.biovea.co.uk. Upon 

information and belief, BioVea offers to sell and sells for import in the United States infringing 

sildenafil citrate capsules under the brand name “Viacaps.” A copy of BioVea’s website 

accompanies the complaint as Exhibit 10. 

14. Upon information and belief, #1 Aabaaca Viagra LLC (“Aabaaca”) is a defaulted 

corporation organized under the laws of N e ~ a d a . ~  Aabaaca has a mailing address at 350 South 

Center, Reno, Nevada 99502.* Aabaaca operated a website, www.aabaaca-viagra.com, that is 

registered to Jakob Neubert, Prinsesse Christinesvej 16, 1 .th, 2300 Koebenhavn S., Denmark.’ 

Upon information and belief, Aabaaca is engaged in the business of, inter alia, selling and 

This address is listed on ALPHA’S website, which accompanies the complaint as Exhibit 9. 5 

This address is listed on Biovea’s website, which accompanies the complaint as Exhibit 10. 6 

Corporate information about Aabaaca is available on the website of the Nevada Secretary of 
State, http://sos.state.nv.us. The website indicates that Aabaaca’s status is “default.” A copy of the 
website accompanies the complaint as Exhibit 11. 

7 

This address is listed on Aabaaca’s website, which accompanies the complaint as Exhibit 12. 8 

This address is listed in the whois report on the domain “aabaaca-viagra.com.” See Mages 9 

Declaration at Exhibit 22. 
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offering for sale for import into the United States infringing sildenafil citrate tablets produced by 

Ezee Soulnature Healthcare. Pvt. Ltd. A copy of Aabaaca’s website is attached to the complaint 

as Exhibit 12. 

15. Upon information and belief, Ezee Soulnature Healthcare Private Ltd. 

(“Soulnature”) is a business entity organized under the laws of India with a mailing address at J- 

195 Saket, New Delhi 110017 India.” Soulnature is involved in the business of, inter alia, 

manufacturing for export and exporting to the United States infringing unapproved sildenafil 

citrate tablets under the brand name “Vigrex.” A copy of Soulnature’s website 

(www.soulnature.com) accompanies the complaint as Exhibit 13. 

16. Upon information and belief, Zhejiang Medicines & Health Products Import & 

Export Co. Ltd (“ZMC”) is a Chinese entity with a mailing address at ZMC Building, 101-2 N. 

Zhongsan Road, Hangzhou, 310003, China.” ZMC is engaged in the business of, inter alia, 

manufacturing, distributing, and selling for import into the United States infringing sildenafil 

citrate tablets. A copy of ZMC’s website (www.zmcpharm.com) accompanies the complaint as 

Exhibit 14. 

17. Upon information and belief, Jiangxi Jilin Chemical Corp. Ltd. (“Jiangxi”) is a 

Chinese business entity with a mailing address at Jiangxi Dingfen Street 346 fl., Nanchang, 

Fujian, 2564892, China.12 Upon information and belief, Jiangxi is involved in the business of, 

This address is taken from an envelope containing products obtained from Soulnature through 
Aabaaca. See Mages Declaration at 9 20 for more details. This address is also listed on Soulnature’s 
website, which accompanies the complaint as Exhibit 13. 

10 

This address is taken from a shipping label from products obtained from ZMC. See Mages 
Declaration at ¶ 23 for more details. It is also the address listed on ZMC’s website, which accompanies 
the complaint as Exhibit 14. 

11 

This address is taken from a posting made by Jiangxi on www.alibaba.com. See Mages 12 

Declaration at ¶ 29 for more details. 
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inter alia, manufacturing, distributing, and selling for import into the United States infringing 

sildenafil citrate tablets. 

18. Upon information and belief, Tianjin Shuaike Chemical Co., Ltd. (“Tianjin”) is a 

Chinese business entity with a mailing address at PO Box 4618, Yangliuqing, Xiqing District, 

Tianjin, 300380, China.13 Tianjin is engaged in the business of, inter alia, manufacturing, 

exporting, and distributing for export to the United States infringing sildenafil citrate tablets. 

Tianjin has been indicted by the New York County District Attorney’s Office (DAO) for illegal 

activities with respect to the import of infringing sildenafil citrate tablets, and the case is still 

pending. A copy of the indictment accompanies the Mages Declaration as Exhibit 38. 

19. Upon information and belief, Lianyungang Foreign Trade Co. (“Lianyungang”) is 

a Chinese business entity with a mailing address at Foreign Trade Bldg, No. 9 East Hailan Rd, 

Xinpu, Lianyungang, Jiangsu, China.14 Upon information and belief, Lianyungang is engaged in 

the business of, inter alia, purchasing infringing sildenafil citrate powder from Chinese 

manufacturers and selling it for import into the United States. A copy of Lianyungang’s website 

(www.chem2pharm.com) accompanies the complaint as Exhibit 15. 

20. Upon information and belief, Sin0 Health Care Company of Sichuan (“Sino 

Health Care”) is a Chinese business entity with a mailing address at 2-5# loth Building, 

(Continued. . .) 
I3 

Tianjin. See Mages Declaration at ¶ 35 for more details. 
This address is taken from a press release issued by the DAO, detailing its investigation of  

This address was taken from a shipping label on products obtained from Lianyungang. See 
Mages Declaration at 1 38 for more details. The same address is also listed on Lianyungang’s website, 
which accompanies the complaint as Exhibit 15. 

14 
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Qingyang Dong 1 lu., Chengdu, Sichuan 610072, China.” Upon information and belief, Sin0 

Health Care is engaged in the business of, inter alia, purchasing infringing sildenafil citrate 

tablets from Chinese manufacturers and selling them for import into the United States. 

21. Upon information and belief, China Jiangsu International (“Jiangsu”) is a Chinese 

business entity with a mailing address at 37 Hua Qiao Road, Nanjing, China, 210029.16 Upon 

information and belief, Jiangsu is engaged in the business of, inter alia, manufacturing and 

selling infringing sildenafil citrate powder for import into the United States. A copy of Jiangsu’s 

website (www.zigi.com) is attached to the complaint as Exhibit 16. 

22. Upon information and belief, Yiho Export & Import Co., Ltd. (“Yiho”) is a 

Chinese business entity with a mailing address at Nanjing Office, Rm. 302, No. 43-1, Qingliang 

Xincun, Nanjing, 210029, China.17 Upon information and belief, Yiho is engaged in the 

business of, inter alia, manufacturing and selling infringing sildenafil citrate capsules for import 

into the United States. 

23. Upon information and belief, EBC Corporation (“EBC”) is a corporation 

operating under the laws of Delaware, with a registered agent at 701 Renner Road, Wilmington, 

Delaware 19810.’* EBC and its subsidiary or division EB Pharma Corporation” are involved in 

l5 This address was taken from a shipping label on products obtained from Sin0 Health Care. Sino 
Health Care may also have an address at 8# the 2th Road, Qingyang Dong 1 lu., Chengdu, China. This 
address is taken from a posting made by Sino Health Care on www.alibaba.com. See ¶ 60 below for 
more details. 

l6 This address was taken from a shipping label on products obtained from Jiangsu. See Mages 
Declaration at 1 4 2  for more details. It is also one of the addresses listed on Jiangsu’s website, which 
accompanies the complaint as Exhibit 16. 

This address is taken from an e-mail sent from a representative of Yiho. Yiho may also have a 
mailing address at Rm. 302, 44-3 Qingliangxincun, Nanjing, Jiangsu. This address was taken from a 
shipping label on products obtained from Yiho. See Mages Declaration at ¶ 44 for more details. 

17 

This address is taken from information on file with the Delaware Secretary of State. A copy of 
that information, obtained via LEXIS-NEXIS, accompanies the complaint as Exhibit 17. EBC may also 

18 
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the business of, inter alia, distributing and selling for import into the United States infringing 

sildenafil citrate tablets under the brand name “Vigrex.” EBC may also be involved in the 

business of selling infringing sildenafil citrate powder for import into the United States. A copy 

of EBC’s website (www.ebcorporation.com/ebpharma.htm) accompanies the complaint as 

Exhibit 18. 

IV. Product at Issue 

24. Developed by Pfizer, sildenafil, in the form of its citrate salt, is the breakthrough 

oral treatment for erectile dysfunction (“ED”), popularly known by its brand name ViagraB. 

Erectile dysfunction is defined as the inability to get and maintain an erection sufficient for 

satisfactory sexual intercourse. As many as one-third to one-half of men aged 40 and older 

suffer from some degree of ED. Recent studies have estimated that approximately 24 million 

men in the U.S. have ED. Erectile dysfunction may be considered a manifestation of systemic 

vascular disease in the majority of cases and the risk factors for ED are essentially the same as 

the risk factors for cardiovascular disease. Other serious medical conditions associated with ED 

are dyslipidemia, depression, renal failure, prostate cancer, and benign prostate disease. 

25. ViagraB is the world’s leading prescribed treatment for ED. ViagraB has been 

approved by regulatory authorities in over 100 countries around the world. Over 12 million 

(Continued. . .) 
have a mailing address at Av. MBximo Gdmez #29, Plaza Gazcue, Suite 503, Distrito Nacional, 
Dominican Republic, which is listed on the letterhead of an invoice included with products obtained from 
EBC. & Mages Declaration at Exhibit 65. 

EBC’s website describes EB Pharma as both a “business division” and a “subsidiary company” of 
the EB Corporation Group. EB Pharma Corp. is also incorporated under the laws of Delaware, with a 
registered agent at the same address as EBC. A copy of EB Pharma’s corporate information, obtained via 
LEXIS-NEXIS, accompanies the complaint as Exhibit 19. Vigrex tablets are ordered through the EB 
Pharma section of EBC’s website, but shipping labels on tablets obtained by Pfizer listed EBC 
Corporation as the sender. & Mages Declaration at ¶ 47 for more details. 
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patients in the United States, and approximately 20 million worldwide, have used ViagraB. A 

copy of Pfizer’s informational website, http://www.viagra.com, is attached to the complaint as 

Exhibit 20. 

26. ViagraB is only approved for sale in the United States by prescription. It is 

administered orally, in tablet form. ViagraB is available in doses of 25, 50, and 100 milligrams. 

The safety and effectiveness of ViagraB have been proven in clinical studies of over 8,000 

patients. 

27. ViagraB is among the world’s best-selling and best-known prescription drugs. 

For the twelve-month period ending in March 2002, ViagraB was the 28th best-selling 

prescription drug in the world. Worldwide sales of ViagraB have topped one billion dollars in 

each of the last three years. In 2001, worldwide ViagraB sales were in excess of $1.5 billion. 

ViagraB has been the subject of a marketing campaign by Pfizer designed to educate the public 

about ED. As  a result, ViagraB is the one of the most recognized pharmaceutical brands in the 

world. Until Pfizer introduced ViagraB in 1998, few men were willing to seek treatment for ED. 

With this groundbrealung drug, men with this medical condition are much more likely to consult 

their physician. As a result, ViagraB is helping physicians to identify other serious, and 

previously undiagnosed, medical conditions in men, such as diabetes, high cholesterol and high 

blood pressure, which are often associated with ED. 

V. Classification of the Infringing Products under the Harmonized Tariff Schedule of 
the United States 

28. Pfizer has obtained rulings from the U.S. Customs Service indicating that 

sildenafil citrate is categorized under Harmonized Tariff Schedule of the United States 

(“HTSUS”) Item No. 3004.90.9090 when imported in tablet form, HTSUS Item No. 

3003.90.0000 when imported in premixed powder form as ViagraB blend, i.e., already mixed 
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with various inert ingredients, and HTSUS Item No. 2933.59.5300 when imported in pure, bulk 

form as sildenafil citrate. The relevant letter rulings from the U.S. Customs Service are attached 

to the complaint at Exhibit 21. 

VI. Patent at Issue 

29. Pfizer is the owner of the ‘534 patent entitled “Pyrazolopyrimidinone Antianginal 

Agents.” A certified copy of this patent is attached to this complaint as Appendix A. The patent 

was issued on October 5, 1993, based on Application No. 07/882,988, filed by Andrew S. Bell, 

David Brown and Nicholas K. Terrett, on behalf of Pfizer Inc. on May 14, 1992. The 

07/882,988 application is a continuation of Application No. 07/717,227, filed on June 18, 1991, 

by the same inventors and on behalf of Pfizer. Pfizer is the sole owner of ‘534 patent and has 

not assigned or licensed any rights under this patent to any other party. A certified copy of the 

Assignment to Pfizer is attached as Appendix B. Also accompanying this complaint at Appendix 

C are a certified copy and three copies of the Patent and Trademark Office prosecution history 

for the ‘534 patent. Appendix D consists of four copies of each patent and applicable pages from 

each technical reference mentioned in the prosecution history of the ‘534 patent. 

30. The ‘534 patent has 8 claims. Claims 1-5 of the ‘534 patent directly relate to this 

complaint. Each of claims 1-4 embraces sildenafil and pharmaceutically acceptable salts thereof, 

including sildenafil citrate. Claims 1-3 are directed to chemical compounds having a basic 

formula (I) shown in claim 1. The compounds defined by formula (I) and claims 1-3 encompass 

both sildenafil and sildenafil citrate. Claim 4 claims sildenafil by its chemical name, as well as a 

number of other compounds named, and pharmaceutically acceptable salts. Claim 5 embraces 

sildenafil or a pharmaceutically acceptable salt thereof together with a pharmaceutically 

acceptable diluent or carrier. Attached at Exhibit 22 is the Declaration of John W. Thomas, 
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Senior Research Scientist with Pfizer Inc. (the “Thomas Declaration”), showing the manner in 

which each of claims 1-5 reads on a product containing sildenafil, sildenafil citrate, or sildenafil 

citrate together with a pharmaceutically acceptable diluent or carrier. Accompanying that 

declaration is a claim chart comparing each claim to sildenafil citrate and to the compound 

determined to be present in each of the Respondent’s drug products. See Thomas Declaration at 

Attachment B. The Thomas Declaration also shows the presence of sildenafil citrate in each of 

the Respondent’s drug products. Thomas Declaration at Attachment C. 

Pfizer has filed patent applications corresponding to the ‘534 patent in many other 

countries or regional authorities. The status of these applications is detailed in a chart attached to 

the complaint as Exhibit 23. 

31. 

32. No other foreign patent applications corresponding to the ‘534 patent have been 

filed, abandoned, withdrawn or rejected. 

VII. Related Litigation 

33. The ‘534 patent has not been the subject of any court or agency litigation in the 

Attached as Exhibit 24 is a chart providing information regarding foreign United States. 

litigation corresponding to the ‘534 patent. 

VIII. Unlawful Activities of the Proposed Respondents - Patent Infringement 

34. Respondents have directly infringed the ‘534 patent under 35 U.S.C. Q 271(a) by 

selling, offering to sell, and importing into the United States unapproved sildenafil citrate, in 

tablet, capsule, premixed and pure form, covered by the ‘534 patent. As discussed in detail in the 

Thomas Declaration, chemical analysis conducted on the products sold for import, imported into 

the United States, or sold after import into the United States by Respondents reveals that they 

contain infringing sildenafil citrate. 
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IX. Specific Instances of Unfair Importation and Sale 

35. The specific instances of importation of infringing sildenafil citrate noted by 

Complainant below are only a representative sample of unlawful imports of infringing product. 

A number of entities in India and China manufacture sildenafil citrate, and Pfizer believes that 

sildenafil citrate is manufactured in Thailand as well. See Exhibit 25 for examples of foreign 

manufacturers of sildenafil citrate. The tremendous popularity of Viagra@ in the United States 

has attracted unscrupulous entities that are willing to distribute or sell unapproved copies of 

ViagraB in the United States in violation of U.S. patent laws. This infringing product is 

marketed and sold outside the legitimate channels of distribution. 

36. Pfizer’s investigations have uncovered a significant number of instances of 

unauthorized importation of sildenafil citrate into the United States. A cursory search of the 

Internet reveals the widespread availability of infringing sildenafil citrate. See Exhibit 26 for 

examples. In addition to maintaining websites, a number of vendors directly solicit U.S. 

customers through unsolicited bulk e-mail. Exhibit 27 for examples. At least one importer 

of infringing sildenafil citrate even asked for and received a Customs Ruling regarding the tariff 

classification of sildenafil citrate. See Exhibit 28. 

37. By conducting transactions through the Internet, suppliers of infringing sildenafil 

citrate are able to hide their identities, often providing no more contact information than an e- 

mail address, telephone number, or post-office box. It is thus often difficult to gather enough 

information to take action against particular suppliers. This is especially true of the online 

retailers, who by selling directly to U.S. consumers, avoid the need to employ U.S. middlemen, 

or to maintain inventories of their infringing product in the United States. Additionally, website 

operators can change the names of existing websites to avoid detection or prosecution. 
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Unsolicited bulk e-mail is also difficult to trace back to its source, as senders often use false e- 

mail addresses or other techniques to mask their true identity. Even where particular suppliers 

can be successfully targeted, the widespread availability of unapproved sildenafil citrate and the 

vast profits to be had by tapping into the demand for ViagraB ensures that new suppliers will 

emerge. Targeting individual suppliers is thus not likely to stem the flow of the infringing 

product into the U.S. 

38. The difficulty of targeting individual suppliers is further demonstrated by the fact 

that the considerable efforts of Pfizer to combat the import of infringing sildenafil citrate have 

not significantly diminished the availability of infringing product in the United States. Even 

where Pfizer is able to shut down a particular source of infringing product, other suppliers are 

quickly able to fill the void. 

39. As part of routine enforcement efforts, Customs conducts random inspections of 

packages coming into the United States. These inspections do result in the occasional seizure of 

infringing sildenafil citrate, such as the seizure of products shipped to the U.S. by Respondent 

ALPHA discussed in 1 4 9  below. To the best of Pfizer's knowledge, however, Customs has not 

conducted any additional investigation or enforcement actions following such seizures. In at 

least one Customs seizure, the FDA also became involved, but Pfizer is not aware of any 

additional investigation or enforcement action by the FDA.20 A number of online retailers of 

unapproved sildenafil citrate specifically note on their websites that FDA or Customs seizure of 

infringing sildenafil citrate products is a rare occurrence, and that when it does occur, it does not 

result in any negative consequences to the importer beyond the actual seizure. See Exhibit 29 for 

examples. 

See discussion regarding Respondent ALPHA in ¶ 49 below. 20 - 
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40. Based on information provided by Pfizer, the New York District Attorney’s 

Office (“DAO”) initiated an investigation into the illegal importation of infringing sildenafil 

citrate products by Respondent Tianjin and several other individuals and companies. The 

investigation culminated with the May 17, 2002 indictment of seven individuals and five 

companies. For a more detailed description of the DAO investigation, see Mages Declaration at 

¶¶ 34-35, and the DAO press release attached to the Mages Declaration as Exhibit 39. In 

addition to those against whom criminal charges were filed by the DAO, Pfizer is aware of at 

least six others in the U.S., located in California, Florida, Ohio and Virginia, who distribute 

infringing sildenafil citrate products that were imported into the United States by Respondent 

Tianjin. Criminal charges have been filed and convictions obtained against three of those 

distributors, two in Ohio and one in Virginia. Pfizer is not aware of any other criminal 

prosecutions relating to the import of infringing sildenafil citrate products. 

Unapproved sildenafil citrate also poses a potential risk to public health. 

Authentic Viagra@ has been proven to be safe and effective and is produced only in FDA- 

approved facilities using FDA Good Manufacturing Practices. Sildenafil citrate manufactured 

abroad by entities other than Pfizer has not received FDA approval. The sale or import of 

unapproved sildenafil citrate into the United States is illegal, and also potentially dangerous. 

Unapproved sildenafil citrate is manufactured by entities that are not subject to FDA regulation 

in facilities that likely do not meet FDA standards. There is thus no guarantee that unapproved 

sildenafil citrate tablets will be either safe or effective. 

41. 

42. Additionally, many online retailers provide sildenafil citrate tablets directly to 

consumers either without proof of a prescription, or after an online “consultation” that is merely 

a formality. As a result, consumers who purchase sildenafil citrate in this manner are not likely 
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to see a doctor in the course of obtaining treatment for erectile dysfunction, and thus more 

serious conditions such as diabetes and high blood pressure that may be associated with ED may 

go undetected and untreated. Also, without a doctor visit, consumers may not be adequately 

informed about potential health conditions or drug interactions that would make it unsafe for 

them to use sildenafil citrate. 

43. Pfizer is aware of the following specific instances of importation, sale for 

importation, or sale within the United States after importation of infringing sildenafil citrate 

products. A declaration by Rubie Ann Mages, Pfizer’s Manager of Corporate Security (“Mages 

Declaration”), relating to these transactions, accompanies the complaint as Appendix E. 

PLANET PHARMACY 

44. In August 2002, an outside consultant retained by Pfizer ordered and received a 

number of “GSC-100” unapproved sildenafil citrate tablets from Planet Pharmacy’s website. 

Pfizer conducted a chemical analysis of the tablets and determined that they were not authentic 

ViagraB, and that they contained sildenafil citrate and thus infringed the ‘534 patent. See Mages 

Declaration, ¶¶ 6-8 and accompanying exhibits, for a more detailed description of this 

transaction. 

45. Although Planet Pharmacy’s website www.planetpharmacy.bz is no longer active, 

Planet Pharmacy continues to offer infringing GSC-100 tablets for sale for import into the United 

States through a second website, www.genericviag;ra.bz, that is nearly identical to 

www.planetpharmacy.bz. GSC-100 is sold for between $5.00 and $7.93 per 100 mg. tablet, 

which is significantly less than the $10 to $12 per tablet retail price of authentic ViagraB tablets 

produced by Pfizer. A copy of this website, last visited January 22, 2003, accompanies the 

complaint as Exhibit 30. The mailing address listed on www.genericviagra.bz is the same as the 

16 



address that was listed on www.planetpharmacy.bz, and a “whois” query on the domains 

“planetpharmacy.bz” and “genericviagra.bz” reveal that both websites are registered to the same 

entity. A copy of “whois” reports on the two websites accompanies the complaint as Exhibit 31. 

LTMC 

46. In March 2002, an outside consultant retained by Pfizer ordered and received a 

number of tablets of purported “Viagra” from www.LTMC.net, an Israeli-run website 

maintained by Respondent LTMC. The tablets were shipped from Israel to the consultant’s 

address in the United States. Pfizer conducted a chemical analysis of the tablets and determined 

that they were not authentic ViagraB, and that they contained sildenafil citrate and thus infringed 

the ‘534 patent. 9-11 and accompanying exhibits, for more detailed 

information on this transaction. 

Mages Declaration, 

47. LTMC continues to offer to sell infringing sildenafil citrate tablets for import into 

the United States via its website. LTMC offers the tablets at a price of between $10.50 and 

$12.95 for a 100 mg. tablet, depending on the amount ordered. This is comparable to the retail 

price of authentic ViagraB. A copy of LTMC’s website, last visited January 22, 2003, 

accompanies the complaint as Exhibit 6. 

INDEFUSA 

48. In October 2000, an outside consultant retained by Pfizer engaged in e-mail 

correspondence with an agent of Respondent INDEFUSA, regarding the possible purchase of 

large quantities of “Viable” brand sildenafil citrate tablets from INDEFUSA for importation into 

the United States. Consultant ordered and received sample tablets from INDEFUSA. Pfizer 

conducted a chemical analysis of the tablets and determined that they were not authentic 

ViagraB, and that they contained sildenafil citrate and thus infringed the ‘534 patent. See Mages 
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Declaration, 

transaction. 

12-13 and accompanying exhibits, for more detailed information on this 

ALPHA 

49. On August 14, 2001, U.S. Customs officials seized a shipment of approximately 

1000 sildenafil citrate tablets produced by ALPHA, at the UPS Air Courier Hut in Louisville, 

Kentucky. See Mages Declaration, g[¶ 14-15 and accompanying exhibits, for more detailed 

information on this investigation. The FDA provided Pfizer with five sample tablets from the 

seized shipment. Pfizer conducted a chemical analysis of the tablets and determined that they 

were not authentic ViagraB, and that they contained sildenafil citrate and thus infringed the ‘534 

patent. 

BIOVEA 

50. In July 2002, an outside consultant retained by Pfizer ordered and received 

bottles of “Viacaps” sildenafil citrate capsules from Biovea’s website. See Mages Declaration, 

16-19 and accompanying exhibits, for more detailed information on this transaction. Pfizer 

conducted a chemical analysis of the capsules and determined that they were not authentic 

ViagraB, and that they contained sildenafil citrate and thus infringed the ‘534 patent. 

51. BioVea continues to offer to sell infringing Viacaps for import into the United 

States via its website. Viacaps are sold for between $5.15 and $7.22 per capsule, which is 

significantly less than the $10 to $12 per tablet retail price of authentic ViagraB tablets produced 

by Pfizer. A copy of BioVea’s website, last visited January 22, 2003, accompanies the 

complaint as Exhibit 10. 
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AABAACA AND SOULNATURE 

52. In December 2001, an outside consultant retained by Pfizer ordered a number of 

tablets of purported “Viagra” from Respondent Aabaaca’s website. In January 2002, the 

consultant received the tablets, which were shipped to the United States from India. The tablets 

were shipped from the address of Respondent Soulnature, and the package contained 

documentation identifying the tablets as produced by Soulnature. Pfizer conducted a chemical 

analysis of the tablets and determined that they were not authentic Viagraa produced by Pfizer 

and that they contained sildenafil citrate and thus infringed the ‘534 patent. For a more detailed 

description of this transaction, see Mages Declaration, 20-21 and accompanying exhibits. 

53. Soulnature has also posted offers to sell infringing sildenafil citrate tablets in bulk 

quantities for export worldwide at www.tpage.com, a website that lists offers to buy and sell 

goods from importers and exporters. Copies of Soulnature’s postings, last visited on January 22, 

2003, accompany this complaint as Exhibit 32. As of November 20, 2002, Soulnature was 

offering to sell the tablets at a price of $.SO per tablet, which is significantly less than the $10 to 

$12 retail price of authentic Viagraa produced by Pfizer. See Exhibit 32. 

ZMC 

54. In March 2001, a Pfizer employee engaged in e-mail correspondence with a 

representative of respondent ZMC, who offered to sell sildenafil citrate tablets in bulk quantities. 

The Pfizer employee placed and received two orders of sildenafil citrate tablets from ZMC, the 

first for a sample bottle of tablets in April 2001, the second for a case of tablets in May 2001. 

The DAO also conducted an investigation of ZMC, during which an undercover investigator 

ordered and received a case of tablets from ZMC. In all of these transactions, the tablets were 

shipped from addresses in China to the United States. Pfizer conducted chemical analyses of 
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tablets obtained from ZMC both in its own internal investigation and in the DAO investigation. 

These analyses determined that the tablets were not authentic ViagraB produced by Pfizer and 

that they contained sildenafil citrate and thus infringed the '534 patent. For a more detailed 

description of these transactions see Mages Declaration, ¶'j 22-28 and accompanying exhibits. 

J I A N G X I 

55. In or around February 2002, an outside consultant retained by Pfizer responded to 

a posting by respondent Jiangxi on www.alibaba.com offering to sell sildenafil citrate tablets. In 

March 2002, the consultant ordered and received sildenafil citrate tablets from Jiangxi. The 

tablets were shipped from an address in China to the United States. Pfizer conducted a chemical 

analysis of the tablets and determined that they were not authentic ViagraB produced by Pfizer 

and that they contained sildenafil citrate and thus infringed the '534 patent. For a more detailed 

description of this transaction see Mages Declaration, ¶¶ 29-3 1 and accompanying exhibits. 

56. Jiangxi continues to offer infringing sildenafil citrate tablets for sale for import 

into the United States via its posting on www.alibaba.com. A copy of that posting, last visited 

on January 22,2003, accompanies the complaint as Exhibit 33. 

TIANJIN 

57. An investigation by the DAO revealed that Respondent Tianjin was a major 

supplier of infringing product. From on or before June 11, 2001, to in or around April 2002, 

Tianjin shipped thousands of sildenafil citrate tablets to various locations in the United States. 

The DAO's investigation culminated on May 17, 2002 in the arrest and indictment of Winhway 

Lee, the general manager of Tianjin, after Mr. Lee offered to sell undercover agents 200 cases 

(288,000 tablets) per month of sildenafil citrate. As noted above, a copy of the criminal 

indictment against Mr. Lee and Tianjin accompanies the Mages Declaration as Exhibit 38. The 
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Thirty-First Count of the Indictment sets forth Tianjin’s involvement in several instances of 

unauthorized import of infringing sildenafil citrate tablets. Pfizer conducted an investigation of 

Tianjin independent of the DAO investigation. In or around May 2001, a Pfizer employee 

ordered and obtained a bottle of sildenafil citrate tablets and then a shipment of tablets. Pfizer 

conducted a chemical analysis of the tablets obtained in its own investigation, as well as tablets 

provided by the DAO, and determined that they were not authentic ViagraB, and that they 

contained sildenafil citrate and thus infringed the ‘534 patent. Mages Declaration, 34-37 

and accompanying exhibits, for more detailed information on the DAO investigation. Mages 

Declaration, ¶¶ 32-33 and accompanying exhibits, for more detailed information on Pfizer’s 

investigation. 

LIANYUNGANG 

58. In December 2000, a representative of Respondent Lianyungang e-mailed an offer 

to sell sildenafil citrate powder to an outside consultant retained by Pfizer. The consultant 

ordered a quantity of the powder, which was received in January 2001. The powder was shipped 

to the United States from an address in China. Pfizer conducted a chemical analysis of the 

powder and determined that it was not the same chemical formulation as sildenafil citrate powder 

used in authentic ViagraB, and that it contained sildenafil citrate and thus infringed the ‘534 

patent. For a more detailed description of this transaction see Mages Declaration, ¶¶ 38-39 and 

accompanying exhibits. 

SIN0 HEALTH CARE 

59. On January 31, 2001, an outside consultant retained by Pfizer received an e-mail 

from a representative of Respondent Sino Health Care offering to sell purported “Viagra.” In 

February 2002, the consultant ordered and received sildenafil citrate tablets from Sin0 Health 
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Care. The tablets were shipped to the United States from an address in China. Pfizer conducted 

a chemical analysis of the tablets and determined that they were not authentic Viagra@ produced 

by Pfizer and that they contained sildenafil citrate and thus infringed the ‘534 patent. For a more 

detailed description of this transaction see Mages Declaration, 40-41 and accompanying 

exhibits. 

60. Sin0 Health Care continues to offer infringing sildenafil citrate tablets for sale for 

import into the United States via a posting on www.alibaba.com. The posting notes that Sino 

Health care is able to supply 100 mg. “Viagra” tablets made in China “for export worldwide.” A 

copy of that posting, last visited on January 22,2003, accompanies the complaint as Exhibit 34. 

JIANGSU 

61. In October 2000, an outside consultant retained by Pfizer encountered Respondent 

Jiangsu’s name while searching the Internet for offers to sell sildenafil citrate. The consultant 

ordered and received a quantity of sildenafil citrate powder from Jiangsu. The powder was 

shipped to the United States from an address in China. Pfizer conducted a chemical analysis of 

the powder and determined that it was not the same chemical formulation as sildenafil citrate 

powder used in authentic Viagra@, and that it contained sildenafil citrate and thus infringed the 

‘534 patent. For a more detailed description of this transaction see Mages Declaration, 42-43 

and accompanying ex hi bi t s . 

YIHO 

62. In February 2001, a Pfizer consultant began e-mail correspondence with a 

representative of Respondent Yiho. The consultant ordered and received a number of sildenafil 

citrate capsules from Yiho. The capsules were shipped to the United States from an address in 

China. Pfizer conducted a chemical analysis of the capsules and determined that they were not 
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authentic ViagraB produced by Pfizer and that they contained sildenafil citrate and thus 

infringed the ‘534 patent. For a more detailed description of this transaction see Mages 

Declaration, ¶¶ 44-46 and accompanying exhibits. In e-mail correspondence, the Yiho 

representative also indicated that Yiho had the ability to produce sildenafil citrate tablets to the 

consultant’s specifications. 

EBC 

63. Respondent EBC first came to Pfizer’s attention in or around July 2002 as the 

result of attempts by EBC to solicit sales of infringing sildenafil citrate tablets in Brazil. In July 

2002, an outside consultant retained by Pfizer ordered and received a number of “Vigrex” 

sildenafil citrate tablets through EBC’s website. The tablets were shipped to the United States 

from an address in the Dominican Republic. Pfizer conducted a chemical analysis of the tablets 

and determined that they were not authentic ViagraB produced by Pfizer and that they contained 

sildenafil citrate and thus infringed the ‘534 patent. The consultant also engaged in e-mail 

correspondence with representatives of EBC regarding the purchase of sildenafil citrate in bulk 

form. A representative of EBC informed the consultant that EBC could provide sildenafil citrate 

in powder form for import into the United States. For a more detailed description of Pfizer’s 

investigation of EBC, see Mages Declaration, 47-49 and accompanying exhibits. 

64. EBC continues to offer to sell infringing sildenafil citrate tablets for import into 

the United States via its website. EBC offers to sell tablets at prices from $2.56 to $6.00 per 

tablet, depending on quantity and method of shipment. This is significantly less than the $10 to 

$12 retail price of authentic ViagraB produced by Pfizer. A copy of the website, last visited 

January 22, 2003, accompanies this complaint as Exhibit 18. 
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X. Requested Relief 

WHEREFORE, by reason of the foregoing, Pfizer Inc. requests that the United States 

International Trade Commission: 

(a) institute an immediate investigation pursuant to section 337 of the Tariff Act of 

1930, as amended, with respect to violation of that section based upon the importation into the 

United States, the sale for importation, and/or the sale within the United States after importation 

by Respondents of sildenafil citrate in any form, including tablet, capsule, and powder form, that 

infringes valid and enforceable U.S. Letters Patent 5,250,534. 

(b) schedule and conduct a hearing on said unlawful acts and, following said hearing: 

(c) issue a permanent general exclusion order pursuant to 19 U.S.C. §1337(d) 

forbidding entry into the United States of all sildenafil, sildenafil compounds, sildenafil 

compositions, and/or pharmaceutically acceptable salts of sildenafil, including sildenafil citrate, 

that infringe the '534 patent. A general exclusion order constitutes the appropriate relief in this 

case given the numerous sources of infringing sildenafil products abroad and the available 

channels of distribution, including over the Internet. 

(d) issue permanent cease and desist orders prohibiting respondents from importing, 

selling, offering for sale (including via the Internet or electronic mail), advertising (including via 

the Internet or electronic mail), distributing, or soliciting any sildenafil, sildenafil compound, 

sildenafil composition, and/or any pharmaceutically acceptable salt of sildenafil, including 

sildenafil citrate, encompassed by the claims of the '534 patent. 
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(e) grant such other and further relief as the Commission deems just and proper based 

on the facts determined by the investigation and the authority of the Commission. 

Respectfully submitted, p Po-& 
ert W. Rein 

John R. Shane 
M. William Schisa 
Wiley Rein & Fielding, LLP 
1776 K Street, N.W. 
Washington, DC 20006 
(202) 7 19-7000 

Date: January 29, 2003 Counsel for Complainant 
PFIZER INC. 
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VERIFICATION OF COMPLAINT 

I, Eric Aaronson, declare, in accordance with 19 C.F.R. 85210.4 and 210.12(a), under 

penalty of perjury that the following statements are true. 

1. I am Gorp-ate Counsel for Pfizer Inc. (“Pfizer”) and am duly authorized to sign 

this Complaint on behalf of Pfizer; 

2. 

3. 

I have read the Complaint and am aware of its contents; 

The Complaint is not being presented for any improper purpose, such as to harass 

or to cause unnecessary delay or needless increase to the cost of litigation; 

4. To the best of my knowledge, information, and belief founded upon reasonable 

inquiry, the claims and legal contentions of this Complaint are warranted by 

existing law or a good faith modification for the extension, modification or 

reversal of existing law; and 

5. The allegations and other factual contentions in the Complaint have evidentiary 

support or are likely to have evidentiary support after a reasonable opportunity for 

further investigation or discovery. 

Dated: January 17,2002 

Eric Ahonson 
Corporate Counsel 

Pfizer Inc. 
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1571 ABSTRACT 
Compounds of the formula: 

'R5 

wherein R1 is H, CpC3 alkyl, C3-C5 cycloalkyl or 
CpC3 perfluoroalkyl; R2 is H, CI-CS alkyl optionally 
substituted by OH, C1-G alkoxy or c3-c6 cycloalkyl, 
or C p c 3  perfluoroalkyl; R3 is Cl-cfj alkyl, C3-Ca alke- 
nyl, c3-c6 alkynyl, C3-C7 cycloalkyl, C1-C& perfluoro- 
alkyl or (C3-C6 CyClOalkyl)C~-Cf, alkyl; R4 taken to- 
gether with the nitrogen atom to which it is attached 
completes a pyrrolidinyl, piperidino, morpholino, or 
4N-(R6)-piperazinyl group; R5 is H, c1-c4 alkyl, 
CI-CJ alkoxy, NR7R*, or CONR7Rg; R6 is H, c]-c6 
alkyl, (CI-CS alkoxy) C2-C6 alkyl, hydroxy C2-C6 al- 

CONR7R8, CSNR7R8 or C(NH)NR'Rs; R7 and R8 are 
each independently H, Ci-C4 alkyl, ( C I 4 3  alkoxy)C- 
2-Q alkyl or hydroxy CZ-c.4 alkyl; and pharmaceuti- 
cally acceptable salts thereof, are selective cGMP PDE 
inhibitors useful in the treatment of  cardiovascular dis- 
orders such as angina, hypertension, heart failure and 
atherosclerosis. 

kyl, (R7R8N)C2-C6 alkyl, (R7R8NCO)Cl-C6 alkyl, 

8 Claims, No Drawings 
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Rz is H, C I - C ~  alkyl optionally substituted by OH, 
C1-C3 alkoxy or C3-C6 cycloalkyl, or C 1 - B  per- 

R3 is C I - C ~  alkyl, Ca-Cb alkenyl, c3-c6 alkynyl, 
CROSS-REFERENCE TO RELATED 5 C3-C7 cycloalkyl, C1-G perfluoroalkyl or ( c 3 - C ~  

R4taken together with the nitrogen atom to which it 
is attached completes a pyrrolidinyl, piperidino, 
morpholino, or CN-(Rh)-piperazinyl group; 

R5 is H, C1-G alkyl, cI-c3 alkoxy, NR7R8, or 

R6 is H, C1-a alkyl, (CI-CS alkoxy) c2-C~ alkyl, 
hydroxy C2-C6 alkyl, (R7R8N)cz-c~ alkyl, 
@7RBNc0Fl-G C0NR7Re9 CSNR7R8 Or 
C(NH)NRTRs; 

(C1-Q alkoxy)Cz-C4 alkyl or hydroxy Cz-C4 al- 
kyl; and 

PYRAZOLOPYRIMIDINONE ANTIANGINAL 
AGENTS fluoroalkyl; 

APPLICATIONS cycl0alkyl)C 1 -c6 alkyl; 
nis application is a continuation application of co- 

pending application Ser. No. 07/717,227 filed Jun. 18, 
1991 now abandoned. lo 

BACKGROUND OF THE INVENTION CONR7R8; 
This invention relates to a wries of pyrmolo[4,3- 

d]pyrimidin-’l-ones, which are potent and selective in- 
hibitors of cyclic guanosine 3’,5‘-monophosphate phos- 1s 
phodiesterase (cGMP PDE), having utility in a variety 
of therapeutic areas including the treatment of various R7 and R8 each H, cl-a 
cardiovascular disorders such as angina, hypertension, 
heart failure and atherosclerosis. 

for inhibition of c ~ ~ p  PDE~ rather than cyclic 
sine 3’,5’-monophosphate phosphodiesterases (CAMP 
PDE) and, as a consequence of this selective PDE 

The compounds of the invention exhibit selectivity 20 pharmaceutically salts thereof. 
In the above definition, unless otherwise indicated, 

alkyl Or peffluoroalkyl groups having three or more 
carbon atoms may be straight or branched chain. In 

inhibition, cGMP levels are elevated, which in turn can 
give rise to beneficial platelet anti-aggregatory, anti- 25 carbon 
vasopastic and vasodilatory activity, as well as potentia- 
tion of the effects of endothelium-derived relaxing fac- 
tor (EDRF) and nitrovasodilators. Thus the compounds 
have in the treatment of a number of disorders, 
including stable, unstable and variant (p,.j,,zmetal) an- 30 both mixtures and separate individual isomers. 
gin% hypertension, congestive heart failure, athero- 
Klerosis, conditions of reduced blood vessel patency meric forms and the invention includes both mixtures 
e.g. post-percutaneous transluminal coronary angio- and separate individual tautomers. 

( p o s t - p ~ c ~ ) ,  peripheral vascular disease, stroke, Also included in the invention are radiolabelled de- 
bronchitis, chronic asthma, allergic asthma, allergic 35 rivatives of compounds of  formula (I) which are suit- 
rhinitis, glaucoma, and diseases characterised by disor- able for 
ders of gut motility, e.g. irritable bowel syndrome The pharmaceutically acceptable salts of  the com- 

pounds of formula (I) which contain a basic centre are (IBS). 
European patent application EP-A-0201188 discloses 4o acid addition salts formed with pharmaceutically ac- 

pyrazo]o[4,3-d]pyrimjdjn-7-ones as adenosine ceptable acids. Examples include the hydrochloride, 
receptor antagonists and PDE inhibitors, useful in the hydrobromide, sulphate or bisulphate, phosphate or 
treatment O f  cardiovascular disorders such as heart hydrogen Phosphate, acetate, Citrate, fumarate, gluco- 
failure or cardiac insufficiency. H~~~~~~ these nate, lactate, maleate, succinate and tartrate salts. Com- 
pounds are neither particularly potent P D E  inhibitors, 45 Pounds ofthe formula (1) can also Provide Pharmaceuti- 
nor are they claimed to be selective inhibitors o f c ~ M p  cally acceptable metal salts, particularly alkali metal 
PDE. salts, with bases. Examples include the sodium and po- 

tassium salts. 
SUMMARY OF T H E  INVENTION A preferred group of compounds of  the formula (I) is 

The compounds of the present invention are of the 5o that wherein R 1  is H, methyl or ethyl; R2 is C I - C ~  alkyl 
optionally substituted by OH or methoxy; R3 is c2-c3 
alkyl or allyl; R4 taken together with the nitrogen atom 
to which it is attached completes a piperidino or 4-N- 
(R6) piperazinyl group; R5 is H, NR7Ra or CONR7R8; 

55 R6 is H. CI-CS alkyl, hydroxy c2-c3 alkyl, CONR7R8, 
CSNR7R* or C(NH)NR7Rs; and R7 and Re are each 
independently H or methyl. 

A particularly preferred group of compounds of  the 
formula (I) is that wherein Rl is methyl; Rz is n-propyl; 

60 R3is ethyl, n-propyl or allyl; R4taken together with the 
nitrogen atom to which it is attached completes a 4-N- 
(R6) piperazinyl group; R 3  is H, and R6is H, c1-c3 alkyl 
or 2-hydroxyethyl. 

Especially preferred individual compounds of the 

wherein 5-[2-allyIoxy-5-(4-methylpiperazinylsulphonyl)pheny~]- 

addition alkenyl or alkpyl groups having four or Xmre 
Or alkoxy groups having three carbon 

atoms* may be straight Or branched chain. 
(I) may contain One Or 

more asymmetric centres and thus they can exist as 
enantiomers or diastereoisomers. The invention include 

The compounds offormula (1) may also exist in tauto- 

The compounds Of 

formula 

‘) 

N 

R) 
65 invention include 

R 1  is H, C1-G alkyl, C3-C5 cycloalkyl or C 1 4 3  l-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3- 
perfluoroal kyl; dIpyrimidin-7-one; 
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5-[2-ethoxy-5-@iperainylsulphonyl)phenyl]-I-methyl- 

3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3d]pyrimi- 
din-7-one; 

5-[2-ethoxy-5-(4-methylpiperazinylsulphonyl)pheny~]- 
1-methyl-3-n-propyl- 1,6-dihydro-7H-pyrazo10[4,3- 
dIpyrimidin-7-one; 

5-{2-ethoxy-5-[4-(2-propyl)piperazinylsulphonyl]- 
phenyl}-l-methyl-3-n-propyl- 1 ,bdihydro-7H- 
pyrazolo[4.3-d]pyrimidin-7-one; 

5 4  2-ethoxy-5-[4-(2-hydroxyethyl)pi~r~ny~sul- 
phonyllpheny1)- l-methyl-3-n-propy1-1,bdihydro- 
7H-pyrazolo[4,3-d]pyrimidin-7-one; 

phmyl]-3-n-propyl-l,6-dihydro-7H-pyrazolo[4,3- 
dIpyrimidin-7-one; and 

5-{5-[4-(2-hydroxyethyl)piperazinylsulphonyl]-2-n- 
propoxyphenyl)-l-methyl-3-n-propyl- 1,Uihydro- 
7H-pyrazolo[4,3-d]pyrimidin-7-one. 

DETAILED DESCRIPTION OF THE 
INVENTION 

l-methyl-5-[5-pi~r~nylsulphonyl)-2-n-propoxy- 

chlorine atom, by the action of chlorosulphonic acid at 
or near 0' C. 

When R3is a group susceptible to removal under the 
chlorosulphonylation conditions, e.g. allyl, said group 

5 can be introduced in the final stage of the synthesis. 
Thus the phenol of the general formula (IV), wherein 
R3is H, and R1 and RZare as previously defined, which 
is obtainable by Pd-mediated deprotection of the 0- 
allyl analogue as illustrated by Example 25, is chlorosul- 

10 phonylated to provide a compound of  the general for- 
mula (II), wherein Y is CI, R3is H, and R1 and R2are as 
previously defined. The latter is then reacted with the 
appropriate amine (III) to afford a compound of the 
general formula (I), wherein R3is H, and RI,  R2, R4and 

15 R5 are as previously defined, which is finally 0- 
alkylated to furnish a compound of the general formula 
(I), wherein R1, R2, R3, R4 and R5 are as defined for 
formula (I). The alkylation may be effected under stan- 
dard conditions using the appropriate alkyl halide, e.g. 

20 allyl bromide, in the presence of a base such BS potas- 
sium carbonate, in a suitable solvent, e.g. 2-butanone, at 
the reflux temperature of the reaction mixture. Alterna- 

The Of the (I) may be tively, the alkylation may be achieved under conven- 
tional Mitsunobu reaction conditions. 

In the case of other compounds of formula (IV) 
prepared by the reaction of a compound of the general 
formula (11): 25 

which may be incompatible with the chlorosulphonyla- 
0 R' QI) tion reaction conditions, e.g. those wherein R2 is hy- 

droxy Cl-G,alkyI, the hydroxy group can be protected 
with an acyl group such as acetyl or benzoyl. Said pro- 

30 tecting group is subsequently removed at the final stage 
of tions, the to synthesis, give compounds under standard of  the base general hydrolysis fotmula condi- (I) 

wherein R2 is hydroxy C p c 6  alkyl, and RI, R3, R4 and 
R5 are as defined for formula (I). These latter com- 

35 pounds may also be obtained incidentally, as by-pro- 
ducts, by chlorosulphonylation of the corresponding 
alkoxy analogues, i.e. compounds of the general for- 
mula (IV) wherein R2 is ( C I - C ~  alkoxy)C1-C6 alkyl, 
followed by reaction of the crude product with the 

Compounds of the general formula (IV) may be pre- 

&L N 
RZ 

SOZY 

(wherein R1, Rzand R3are as previously defined, and Y 
represents a halogen atom, preferably a chlorine atom) 
with a compound of the general formula (111): 

40 required amine (III), as illustrated by Example 48. 
(111) 

pared from compounds of the general formula (V): 
Hh n R 4  . 
W 45 

k s  

wherein R4 and R5 are as previously defined. The reac- 
tion is generally carried out at room temperature, pref- 
erably in the presence of a solvent, for example an alka- 50 
no1 containing one to three carbon atoms, using an 
excess of (III) to scavenge the acid by-product (HY). 

Compounds of  the general formula (11) may be pre- 
pared from compounds of the general formula (IV): 

55 

I! F' 

(wherein R1, Rzand R3are as previously defined) by the 
application of known cyclisation methods of pyrimidi- 

(wherein R 1 ,  R2and R3are as previously defined) by the 65 none ring formation. Thus, for example, the cyclisation 
application of known methods for the introduction of a may be effected by the treatment of (V) with a base such 
SO2Y group (wherein Y is as previously defined) into as sodium hydroxide or potassium carbonate, optionally 
an aromatic ring, for example, when Y represents a in the presence o f  hydrogen peroxide, in an ethanol- 

I 
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water medium at reflux temperature for 2-40 hours. 
Under these conditions the related nitrile of general 
formula (VI), wherein R1, R2 and R3 are as previously 

The biological activities of  the compounds of the 
present invention were determined by the following test 
methods. 

Phosphodiesterase Activity defined, may also be employed as the precursor to (I@. 
In an alternative cvclkation orocedure. comwunds 5 

of  the general formuia (IV) ma; be obtained b; treat- Compound affinities for cGMP and CAMP PDEs are 
ment of (V) with polyphosphoric acid at or near 140’ C. assessed by determination of their IC50 values (the con- 
for 6- 18 hours. centration of  inhibitor required for 50% inhibition of 

Compounds of the general formulae (V) and (VI) enzyme activity). The PDE enzymes are isolated from 
may be prepared from compounds of the general formu- 10 rabbit platelets and rat Edney, essentially by the 
lae (VII) and (VIII) respectively: method of W. J. Thompson et al. (Biochem., 1971. 10, 

3 11). The calcium/calmodulin (Ca/CAM)-independent 
cGMP P D E  and the cGMP-inhibited CAMP P D E  
enzymes are obtained from rabbit platelets whilst, of the 

15 four major PDE enzymes of the rat kidney, the Ca/- 
CAM-dependent cGMP P D E  (fraction I) is isolated. 
Assays are performed using a modification of the 
“batch” method of W. J. Thompson and M. M. Apple- 
man (Biochem., 1979, 18,5228). Results from these tests 

20 show that the compounds of the present invention are 

(v,,) H2NyN 
I 

H2N 

RZ 

R’ W I I ~  potent and selective inhibitors of both cGMP PDEs. 
I 

Platelet Anti-aggregatory Activity 
This is assessed by the determination of  a compound’s 

ZS ability to inhibit platelet aggregation in vitro induced by 
platelet activating factor (PAF), and to potentiate the 
platelet antiaggregatory action in vitro of activators of 
guanylate cyclase such as nitroprusside and EDRF. 
Washed platelets are prepared essentially by the method 

30 of J. F. Mustard et al. (Methods in Enzymol., 1989, 169, 
3) and aggregation is determined using standard turbidi- 

Ncq I 

HiN 

RZ 

(wherein R1 and R2 are as previously defined) by reac- 
tion with a compound of general formula (IX): 

metric techniques as described by G. V. R. Born, J. 
Physiol. (Lond), 1962, 162, 67P. 

3s Antihypertensive Activity 
This is assessed following intravenous or oral admin- 

istration of  a compound to spontaneously hypertensive 
rats. Blood pressure is recorded via a cannulaimplanted 

(wherein R3 and Y are as previously defined). in the carotid artery of either conscious or anaesthetised 
The reaction is generally carried out using an excess animals. 

of (IX) in the presence of an excess of an aliphatic t u -  For administration to man in the curative or prophy- 
tiarY amine such triethylamine to act as scavenger for lactic treatment of angina, hypertension or congestive 
the acid by-product (HYh WtionallY in the Presence of hean failure, oral dosages ofthe compounds will gener- 
a CatalySt such as 4-dimethylaminopyridine, in an inert ally be in the range of from 4-800 mg daily for an aver- 

45 age adult patient (70 kg). Thus for a typical adult pa- 
2-6 hours. tient, individual tablets or capsules contain from 2-400 

The amines of f c m d a  (111)s the aminoPYrmoles of mg of active compound, in a suitable pharmaceutically 
formulae (vn) and (VIII), and the acyl halides of for- acceptable vehicle or carrier, for administration in sin- 
mula (1x1, when not commercially available, Can be gle or multiple doses, once or several times per day. 
obtained by conventional synthetic Procedures, in ac- 50 Dosages for intravenous, buccal or sublingual adminis- 
cordance with literature precedent, from readily acces- tration will typically be within the range of from 1-400 

starting materials using standard reagents and reac- mg per single dose as required. In practice the physician 
tion conditions. will determine the actual dosing regimen which will be 

Certain of the compounds of the general formula (I), most suitable for an individual patient and it will vary 
wherein R4 taken together with the nitrogen atom to ss with the age, weight and response of  the particular 
which it is attached completes a 4-N-(R6)-piperazinyl patient. The above dosages are exemplary of the aver- 
group and R6is as previously defined but not hydrogen, age case but there can be individual instances in which 
may be prepared directly from the corresponding 4-N- higher or lower dosage ranges may be merited, and 
unsubstituted piperazine analogue, that is a compound such are within the scope of this invention. 
of the general formula (I) wherein R6is hydrogen, using 60 For human use, the compounds of the formula (I) can 
appropriate standard synthetic procedures. be administered alone, but will generally be adminis- 
All of the above reactions are entirely conventional tered in admixture with a pharmaceutical carrier se- 

and appropriate reagents and conditions for their per- lected with regard to the intended route of  administra- 
formance can readily be established by reference to tion and standard pharmaceutical practice. For exam- 
standard text books and to the examples provided here- 65 ple, they may be administered orally, buccally or sublin- 
after. Alternatives and variations will also be evident to gually, in the form of  tablets containing excipients such 
the person skilled in the art to enable all the compounds as starch or lactose, or in capsules or ovules either alone 
defined by formula (I) to be prepared. or in admixture with excipients, or in the form of elixirs 

as dichloromethane at O” c. to 250 c. 
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t 

be formula (I), or a pharmace&ally accepkble salt 
thereof, for use in medicine, particularly for the treat- 
ment of angina, hypertension or congestive heart fail- 
ure, in a human beiig. 

of the formula (I), or a pharmaceutically acceptable salt 
thereof, for the manufacture of a medicament for the 
treatment of  stable, unstable and variant (Prinzmetal) 
angina, hypertension, congestive heart failure, athersc- 
lerosis, stroke, peripheral vascular disease, conditions of 20 
reduced blood vessel patency e.g. post-PTCA, chronic 
asthma, bronchitis, allergic asthma, allergic rhinitis, 
glaucoma, or diseases characterised by disorders of  gut 
motility, e.g. IBS. 

will now be more particularly illustrated by reference to 
the.following experimental Examples. The purity of the 
compounds was routinely monitored by thin layer chro- 
matography (T'LC) using Merck Kieselgel 60 Fzw 
plates. "-Nuclear magnetic resonance spectra were 30 
recorded using a Nicolet QE-300 spectrometer and 
were in all cases consistent with the proposed struc- 
tures. 

The invention further includes the use of a compound 15 

The preparation of the compounds of the invention 25 

EXAMPLE 1 
l-Methy1-3-n-propylpyrazole-5-carboxylic acid ethyl 

ester 
A mixture of 3-n-propylpyrazole-5-carboxylic acid 

ethyl ester (24.1 g, 0.132 mol) (prepared by the method 
of Chem. Pharm. Bull., 1984, 32, 1568) and dimethyl 
sulphate (16.8 g, 0.133 mol) were heated to 90' C. for 2.5 
hours. The mixture was dissolved in dichloromethane 
and the solution washed with sodium carbonate solu- 
tion. The organic phase was separated, dried (IvlgSO4) 
and evaporated under vacuum to give a solid. Chroma- 
tography on silica gel (300 g), eluting with dichloro- 
methane gave the product as a colourless oil (20.4 g, 
79%). R f  0.8 (silica; dichloromethane, methanol, acetic 
acid; 80201). 

EXAMPLE 2 
l-Methyl-3-n-propylpyrazole-5-carboxylic acid 

I-Methyl-3-n-propylpyrazole-5-carboxylic acid ethyl 
ester (20.2 g, 0.10 mol) was suspended in 6N aqueous 
sodium hydroxide solution (50 ml, 0.30 mol). The mix- 
ture was heated to 80' C. for 2 hours then diluted with 
water (50 ml) and acidified with concentrated hydro- 
chloric acid (25 ml). Filtration gave the carboxylic acid 
as pale brown crystals (12.3 g, 71%), m.p. 150'-154' C. 
Found: C,56.99; H,7.25; N,16.90. CnH12N202 requires 
C,57.13; H,7.19; N, 16.66%. 

EXAMPLE 3 
I-Methyl4nitro-3-n-propylpyrazole-5-carboxylic acid 
1-Methyl-3-n-propylpyrazole-5-carboxylic acid (12.1 

g, 0.072 mol) was added portionwise to a mixture of 
oleum (13 ml) and fuming nitric acid (11 ml), keeping 

35 

40 

45 

50 

55 

60 

65 

l-Methyl4nitro-3-n-propylpyrazole-5-carboxamide 
1 -Methyl-4-nitro-3-n-propylpyrazole-5-carboxylic 

acid (1 1.3 g, 0.053 mol) was added to thionyl chloride 
(50 ml) and the resulting mixture heated under reflux for 
3 hours. The reaction mixture was then cooled and 
excess thionyl chloride removed by evaporation under 
vacuum. The oily residue was dissolved in acetone (50 
ml) and the solution cautiously added to a mixture of ice 
(50 g) and concentrated aqueous ammonium hydroxide 
solution (50 ml). The precipitate was collected by filtra- 
tion to provide the pyrazolecarboxamide as a pale yel- 
low solid (8.77 g, 78%), m.p. 141'-143' C. Found: 
C,45.22; H,5.71; N.26.12. CgH12N403 requires C.45.28; 
H, 5.70; N,26.40%. 

EXAMPLE 5 

4Amino- I-methyl-3-n-propylpyrazole-5-carboxamide 
1 -Methyl-4-nitro-3-n-propylpyrazole-5-carbxamide 

(3.45 g, 16.2 mmol) and stannous chloride dihydrate 
(18.4 g, 81 mmol) were suspended in ethanol and the 
mixture heated under reflux for 2 hours. The resulting 
solution was cooled to room temperature, basified to 
pH 9 by the addition of 2N aqueous sodium hydroxide 
solution and extracted with dichloromethane (3 x 150 
ml). The organic extracts were combined, dried 
(MgS04) and evaporated under vacuum. Trituration of 
the residue with ether gave the aminopyrazole as an 
off-white solid (2.77 g, 94%), m.p. 98'-101' C. Found: 
C,52.84; H.7.81; N,30.38. CgH14N40 requires C,52.73; 
H,7.74; N,30.75%. 

EXAMPLE 6 

4-(2-Ethoxybenzamido)- I-methyl-3-n-propylpyrazole- 
5-carboxamide 

A solution of 2-ethoxybenzoyl chloride (6.1 g, 33.0 
mmol) in dichloromethane (50 ml) was added to a 
stirred solution of Camino-1-methyl-3-n-propyl- 
pyrazole-5-carboxamide (3.0 g, 16.4 mmol), Mime- 
thylaminopyridine (0.02 g, 0.164 mmol) and triethylam- 
ine (3.34 g, 33.0 mmol) in dichloromethane (50 ml) at 0' 
C. The resulting mixture was allowed to warm to room 
temperature and stirred for a further 2 hours. The sol- 
vent was evaporated under vacuum, the residue dis- 
solved in a 19:1 mixture of  dichloromethane and metha- 
nol (250 ml), and then the solution washed with IN 
hydrochloric acid (100 ml), dried (Mgso4) and evapo- 
rated under vacuum. The crude material was chromato- 
graphed on silica gel (200 g), eluting with a 9 7 3  mixture 
of dichloromethane and methanol, to give a pink solid; 
crystallisation from ethyl acetate-hexane gave the pyra- 
zole-5-carboxamide as a pale pink solid (2.2 g, 40%), 
m.p. 153'-155' C. Found: C,61.66; H,6.77; N,16.95. 
C17H22N403 requires C,61.80; H,6.71; N,16.96%. 
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EXAMPLE 7 
5-(2-Ethoxyphenyl)-1-methyl-3-n-propyl-1 ,Mihydro- 

7H-pyrazolo[4,3-d]pyrimidin-7-one 

pyrazole-5-carboxamide (223 g, 0.676 mol) was added 
portionwise to a solution of sodium hydroxide (54 g, 
1.35 mol) and 30% hydrogen peroxide solution (224 ml) 
in water (2000 ml). Ethanol (700 ml) was added and the 
resulting mixture heated under reflux for 2.5 hours, 
cooled, then evaporated under vacuum. The resulting 
solid was treated with 2N hydrochloric acid (380 ml), 
with external cooling, and the mixture was extracted 
with dichloromethane (1x700 ml, 3x200 ml). The 
combined organic extracts were washed successively 
with saturated aqueous sodium carbonate solution 
(3 x400 ml) and brine (300 ml), then dried (Na2S04) and 
evaporated under vacuum. 

Chromatography of the residue on silica gel (lo00 g), 
using a methanol in dichloromethane elution gradient 
(0-l%), followed by trituration of the crude product 
with ether (300 ml), gave the title compound as a co- 
lourless solid (152.2 g, 72%), m.p. 143'-146' C. Found: 
C,65.56; H,6.44; N, 18.14. C17H20N402 requires C,65.36; 
H,6.45; N,17.94%. 

EXAMPLE 8 
5-(5-Chlorosulphonyl-2-ethoxyphenyl)-l-methyl-3-n- 

propyl- 1,6-dihydro-7H-pyrazol0[4,3-d]pyrimidin-7-one 
5-(2-Ethoxyphenyl)-l-rnethyl-3-n-propyl-l ,6-dihy- 

dro-7H-pyrazolo[4,3-d]pyrimidin-7-one (10.0 g, 32.1 
mol )  was added portionwise to chlorosulphonic acid 
(20 ml) at 0' C. under a nitrogen atmosphere. After 
being stirred overnight, the reaction solution was cau- 
tiously added to ice-water (150 ml) and the aqueous 
mixture extracted with a 9:l mixture of dichlorometh- 
ane and methanol (4X 100 ml). The combined extracts 
were dried (NazSO4) and evaporated under vacuum to 
give the required sulphonyl chloride as a white solid 
(12.8 g, 97%), m.p. 179'-181' C. Found: C,50.07; 
H,4.71; N, 13.29. C I ~ H I ~ C I N ~ O ~ S  requires C,49.70; 
H,4.66; N, 13.64%. 

4-(2-Ethoxybenzamido)-l-methyl-3-n-propyl- 

EXAMPLE 9 
5-[2-Ethoxy-5-(4-carbamoylpiperidinylsulphonyl)- 

phenyl]- 1-methyl-3-n-propyl- 1,6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-one 

4Carbamoylpiperidine (703 mg, 5.50 mmol) was 
added to a stirred suspension of 5-(5-chlorosulphonyl-2- 
ethoxyphenyl)- 1-methyl-3-n-propyl- 1,6-dihydro-7H- 
pyrazolo[4,3d]pyrimidin-7-one (750 mg, 1.80 mmol) in 
ethanol (50 ml) at room temperature. The resulting 
mixture was stirred for 4 days before removing the 
solvent by evaporation under vacuum. The residue was 
dissolved in a 9:l mixture of dichloromethane and meth- 
anol (100 ml) and the solution washed with saturated 
aqueous sodium carbonate solution (100 ml). The aque- 
ous phase was further extracted with dichloromethane- 
methanol mixtures (3 X 100 ml) and all the organic frac- 
tions were combined, dried (MgS04) and evaporated 
under vacuum to give a solid. Crystallisation from a 
mixture of rnethanoldimethylformarnide gave the title 
sulphonamide as an off-white solid (446 mg, 49%), m.p. 
274"-276' C. Found: C,55.36; H,6.01; N,16.65. 
C23H29N6OsS requires C,55.08; H,5.83; N,16.75%. 

10 
EXAMPLES 10-14 

The following compounds were prepared by the 
procedure of Example 9 using the appropriate amine. 

5 

Analysis C 
(Theorelical 
in brackels) NuR4 ~ c l d  Fg) C H N 

E X -  n 
20 am- 

ple 
51 161- 54.82 6.13 1795 

lo n 162 (54.77 6.13 18.25) 
N NH 

25 U 
OH 19 194- 54.63 6.47 16.50 n 196 (54.75 6.39 16.65) 

N N 

30 U 
88 187- 55.61 6.23 17.74 

l2 n 189 (55.68 6.37 17.71) 
N NMe 

35 U 
21 187- 57.48 674 16.47 

I3 N 3 N M e z  188 (57.35 6.82 16.72) 

l4 n 212 (57.35 6.82 16.72) 

40 

74 209- 57.64 6.66 16.81 

N NTr 

45 U 

50 U 

18 229- 51.25 5.56 18.92 
" n 230 (50.85 5.63 18.87) 

N NCSNHl 

EXAMPLE 16 
5-{2-Ethoxy-5-[4-(methylthioimidoyl)piperazinylsul- 

55 phonyl]phenyl}-l-methyl-3-n-propyl-I,bdihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-one hydroiodide 

A mixture of 5-[2-ethoxy-5-(4-thiocarbamoyl- 
piperazin ylsulphon y1)phen yl]- 1 -methyl-3-n-propyl- 1,6- 
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (0.78 g, 1.5 
mmol), methyl iodide (426 mg, 3.0 mmol) and methanol 
(20 ml) was stirred under reflux for 2 hours, then al- 
lowed to cool. The resulting white solid was removed 
by filtration and crystallised from ethyl acetate- 

65 methanol to give the title compound as colourless crys- 
tals (0.70 g, 71%), m.p. 227"-228" C. Found: C,41.43; 
H,4.79; N,14.42. C23H31N704S2;HI requires C,41.75; 
H,4.88; N,14.82%. 
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EXAMPLE 17 EXAMPLE 21 
5-{2-Ethoxy-5-[4-(methylamidino)piperazinylsul- l-Methyl-5-[5-@iperazinylsulphonyl)-2-n-propoxy- 

phonyl]phenyl}-l-mcthyl-3-n-propyl-l,bdihydro-7H- phenyl]-3-n-propyl- 1,6-dihydro-7H-pyrazolo[4,3- 

5-{2-Ethoxy-5-[4-methylthioimidoyl)piperazinylsul- 
phonyllpheny1)- 1 -methyl-3-n-propyl- 1 ,&&ydro-7H- 
pyrazol0[4,3d]pyrimidin-7-onc hydroiodide (0.5 g, 0.75 

pyrazolo[4,3-d]pyrimidin-7-one hydroiodide dIpyrimidin-7-one 
This sulphonamide was prepared from piperazine and 

5-(5chlorosul~hon~l-2-n-~ropox~ pheny 1)- 1-methyl-3- 
n-propyl- 1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin- 

-01) 
(20 d) and the mixturc s h e d  at room tempera- 

ture for 18 hours, me solutjon was ,,,,der 
vacuum and the residue triturated with ether. Chroma- 
tography of the resulting solid on silica gel (10 g), using 

followed by trituration of the crude product with ether, 
gave a light brown powder. Crystallisation from ethyl 
acetate-methanol gave the title compound as colourless 

added to a 33% solution of methylamine in 10 79ne following the procedure of Example 9 and was 
obtained (Is a White solid (70%), m.p. 185'-186" c. 
F O U d :  C36.17; Hp6.38; N17.65. CuHfl604S re- 
quires C55.67; H,6.37; N,17.71%. 

EXAMPLE 22 

propoxyphenyl)-l-methyl-3-n-propyl-I,6dihydro-7H- 
pyrazolo[4,3-d]pyrimdin-7-one 

This sulphonamide Was prepared from N-O-hYdrox- 

a dichloromethane gradient ('%)s ~ - { ~ [ ~ ( 2 ~ H y d r o x y e ~ y l ) p i p e ~ ~ i n y ] ~ ~ l p h a ~ y ~ ] ~ ~ ~ ~ ~  

(112 mg, 23%), map. 253--255* c. Found: 20 
C,42.W, H,5.09; N,17.41. C23H32NsO4S; HI requires YethY1)Piperazine and 5~5ch10rosu1phony1-2-n- 

propoxypheny1)- l-methyl-3-n-propyl-l,bdihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-one following the proce- 

EXAMPLE 18 dure of Example 9 and was obtained as colourless nee- 
l-Methyl4(2-n-propoxybenzamido)-3-n-propyl- 25 des (66%), m.p. 158'-159' C. Found: C.55.83; H,6.58; 

N,16.13. c2&4N605s requires C35.58; H4.61; 
N, 16.20%. p yrazole-Scarboxamide 

This amide was prepared from 2-n-propoxybenzoyl 
EXAMPLE 23 chloride following the procedure described in Example 

6 and was obtained as a pink solid (63%), m.p. 30 4-(2-Allyloxybenzamido)-1-methyl-3-n-propylpyrazole- 
148"-149" C. Found: C,62.97; H,7.00; N, 16.29. Scarboxamide 
C18H24N403 requires C,62.77; H,7.02; N,16.27%. A solution of 2-allyloxybenzoyl chloride (3.93 g, 0.02 

EXAMPLE 19 mol) in dichloromethane (20 ml) was added dropwise to 
35 a stirred, partial solution of 4-amino-l-methyl-3-n- 

dro-7H-pyrazolo[4,3-d]pyrimidin-7-one pyridine (50 ml), and the resulting mixture stirred at 
room temperature overnight in a dry atmosphere. The 

pyrazole-5-carboxamide (0.34 g, 0.99 mmol) was added solvent was evaporated under vacuum and the residue 
to a stirred mixture of 30% hydrogen peroxide solution partitioned between dichloromethane (50 ml) and satu- 
(1.0 ml), potassium carbonate (0.54 g, 3.92 mmol), water rated aqueous sodium carbonate solution (50 ml). The 
(10 ml) and ethanol (5 ml). The mixture was heated Organic layer was separated and the aqueous layer ex- 
under reflux for 38 hours and then evaporated under haustively extracted with further dichloromethane. The 
vacuum. me residue was suspended in water (20 d), 45 combined organic solutions were washed with 2M HCI 
then the mixture acidified with 2~ hydrochloric acid (3 X 30 ml), then brine (1 X 30 d), and dried (Na~S04). 
and extracted with dichloromethane (3 20 ml). The After filtration and evaporation under vacuum of the 

C,42.86; H,5.16; N,17.39%. 

1-Meth~1-5-(2-n-~ro~oxyphen~l)-3-n-~ro~~l-1,6-dihy- propylpyrazole-5-carboxamide (3.64 g, 0.02 mol) in 

1 -Methyl4-(2-n-propoxybenzamido)-3-n-propyl- 

extracts were filtrate, the crude product Was CWbllised from ethyl 
rated under vacum. The resulting residue was chro- to give the (4.525 g, m'p' 
matographed on Found: C63.49; H96.42; N916.33. 

dried  so^) and evapo- 

gel (6 g), using a methanol in 50 13r-134' c. C18H22N403 requires C,63.l+ H,6.48; N,16.36%. ' 
dichloromethane elution gradient (0.0-LO%), to give an 
oil, successive trituration of which with ether gave the EXAMPLE 24 
rquired product as a white (O*I9 g* 59%)9 m.p. 5-(2.A]lyloxyphenyl)]1methy]-3-n-propyl.],ddihydro- 
111'-114' C. Found: C,66.26; H,6.92; NJ7.15. 55 7H-pyrazolo[4,3-d]pyrimidin-7-one 
C18HuN402 rquires C,66.23; H,6.80; N,17.17%. 

A mixture of 4-Q-all~lox~benzamido~-l-meth~l-3-n- , -  
EXAMPLE 20 propylpyrazole-5-carboxamke (1.2 g, 0:0035 mil), so- 

5-(5.Ch]orosu]phonyl-2-n-propoxypheny])-]-methy]3. dium hydroxide (0.70 & 0.018 mol), water (34 d) and 
n-propyl- ],6.dihydro-7H-pyrazolo[4,3.d]pyrimidin- 60 ethanol (8 ml) was refluxed for hours* After 

the solution was exhaustively extracted with ethyl ace- %one 
tate. The combined extracts were washed with brine (30 
ml), dried (NazSO4), filtered and the solvent evaporated 

~ropox~~hen~l~l-meth~l-3-n-~ro~~l-1,6-dih~dro-7H- under vacuum to give a crude product which was crys- 
pyrazolo[4,3-d]pyrimidin-7-one followhg the proce- 65 tallised from ethyl acetatehexane to afford the title 
dure of Example 8 and was obtained as a white solid compound (0.476 g, 37%), m.p. 116'-119' C. Found: 
(92%). Found: C31.26; H3.02; N,12.90. C,67.00, H,6.21; N,17.23. Cl8HzoN402requires C,66.65; 
C I ~ H ~ I C I N ~ O ~ S  requires C30.88; H,4.98; N,13.19%. H.6.21; N,17.27%. 

This sulphonyl chloride was prepared from 542-n- 
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EXAMPLE 25 
5-(2-Hydroxyphenyl)-1-methyl-3-n-propyl-l,~dihydro- 

7H-pyrazolo[4,3-d]pyrimidin-7-one 
A mixture of 5-(2-allyloxyphcnyl)-I-methyl-3a-pro- 

pyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 
(0.25 g, 0.0008 mol), phenol (0.145 g, 0.0015 mol), piper- 
idine (0.131 g, 0.0015 mol) and tetrakis(tripheny1phos- 
phine)palladium(O) (0.046 g, 0.00004 mol) in absolute 
ethanol (5ml) was refluxed overnight under nitrogen. 
The mixture was allowed to cool, the solvent evapo- 
nted under vacuum and the residue dissolved in ethyl 
acetate (40 ml). This solution was washed with water 
(3x10 ml), 1M HCl (3x10 ml) and brine (1x10 ml). 
After drying (NazS04) and filtration, the filtrate was 
evaporated under vacuum to give the crude product. 
The title phend (0.021 g, 10%) was obtained after tritu- 
ration with diethyl ether and crystallisation from ethyl 
acctate/pentane, m.p. 233'-238' C. Found: C63.17; 
H,5.65; N,19.52. C15Hl6N& requires C,63.36; H3.67; 
N, 19.71 %. 

EXAMPLE 26 
5-(5-Chlorosulphonyl-2-hydroxyphenyl)- 1 -methyl-3-n- 
propyl- 1,6dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 

5-(2-Hydroxyphenyl)- 1-methyl-3-n-propyl-l,6-dihy- 
dro-7H-pyrazolo[4,3-d]pyrimidm-7-one (0.239 g, 
0.00084 mol) was added, in portions, to stirred chloro- 
sulphonic acid (3 ml) cooled to 0" C. under a nitrogen 
atmosphere, and the resulting deep red solution stirred 
at room temperature for 18 hours. The reaction mixture 
was then added dropwise, with care, to stirred ice/wa- 
ter to give a brown solid. The latter mixture was ex- 
tracted with dichloromethane (3 x 30 ml), the combined 
extracts dried (Na2S04) and filtered, and the filtrate 
evaporated under vacuum to give a brown solid (0.24 g, 
75%), used in the next step without further purification; 
Rf 0.3 (silica; dichloromethane, methanol; 955). 

EXAMPLE 21 
5-]2-Hydroxy-5-(4-methylpiperazinylsulphonyl)- 
phenyl]-l-methyl-3-n-propyl- 1,6-dihydro-7H- 

pyrazolo[4,3-d]pyrimidin-7-one 
A solution of 5-(5chlorosulphonyl-2-hydroxy- 

phenyl)- 1-methyl-3-n-propyl-1 ,Cdihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-one (0.235 g, 0.0006 mol) 
and N-methylpiperazine.(O.S ml, 0.0045 mol) in ethanol 
(40 ml) was stirred at room temperature for 18 hours. 
The solution was evaporated under vacuum and the 
residue partitioned between ethyl acetate (40 ml) and 
water (40 ml). The fine precipitate was filtered off, 
washed with water then ethyl acetate, and crystallised 
from ethyl acetate/DMF to give the title compound as 
an off-white powder (0.260 g, 49%), m.p. 283'-284" C. 
Found: C.53.53; H,5.89; N,18.40. C2oH2fjN604S re- 
quires CJ3.80; H.5.87; N,18.82%. 

EXAMPLE 28 
5-[2-AllyIoxy-5-(4-methylpiperazinylsulphonyl)- 
phenyl]-l-methyl-3-n-propyl-1,6-dihydro-7H- 

pyrazolo[4,3-d]pyrimidin-7-one 
Allyl bromide (0.02 ml, 0.00023 mol) was added to a 

stirred suspension of 5-[2-hydroxy-5-(4-methyl- 
piperazin ylsulphonyl)phenyl]- l-methylJ-n-propyl-1,6- 
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (0.103 g, 
0.00023 mol) and potassium carbonate (0.032 g, 0.00023 
mol) in 2-butanone (10 ml) and the mixture heated under 

14 
reflux for 8 hours. After cooling, the reaction mixture 
was evaporated under vacuum and the residue sus- 
pended in water (20 ml). The aqueous suspension was 
extracted with ethyl acetate (3x20 ml), the combined 
extracts dried (Na2S04) and, after fdtration, evaporated 
under vacuum to give an oil. Column chromatography 
on silica gel (2 g) using a methanol in dichloromethane 
elution gradient (0-3%), followed by evaporation under 

lo vacuum of appropriate fractions, gave a semi-solid 
which was dissolved in acetone; evaporation under 
vacuum of the solution gave the title compound (0.01 1 
g, 100/0), m.p. 151'-153' C., Rf0.5 (silica; dichlorometh- 

IS ane, methanol; 959,  m/e 487 (M+ + 1). 
EXAMPLE 29 

4-(2-Ethoxybenzamido)-1,3-dimcthylpyrazole-5-car- 
boxamide 

This amide was prepared from 4-amino-1,3-dimethyl- 
pyrazole-5-carboxamide (prepared by the method of J. 
Med. Chem 1987, 30, 91), following the procedure of 
Example 6, and was obtained as a white solid (81%). 

25 m.p. 178'-181" C. Found: C,59.89; H,6.05; N,18.44. 
ClsHlsNsO3 requires C,59.59; H,6.00, N.18.53%. 

20 

EXAMPLE 30 

30 5-(2-Ethoxyphenyl)- 1,3dimethyl- 1 ,Cdihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-one 

4-(2-Ethoxybenzamido)-1,3-dimethylpyrazole-5-car- 
boxamide (1.6 g, 5.29 mmol) was added to polyphos- 

35 phoric acid (50 g) and the mixture heated to 140' C. for 
6 hours. The solution was cooled, poured into ice-water 
(100 ml), and then the mixture was basified with 10% 
aqueous sodium hydroxide solution and extracted with 
dichloromethane (3 X 100 ml). The organic extracts 

40 were combined, dried (MgSO4) and evaporated under 
vacuum. The residue was chromatographed on silica 
gel eluting with a 97:3 mixture of dichloromethane and 
methanol. Crystallisation of the crude product from 

45 aqueous ethanol gave the title compound as a colourless 
solid, m.p. 201'-204' C. Found: C,63.43; H3.57; 
N.19.35. CisH16N402 requires C,63.36; H3.67; 
N, 19.7 1 %. 

50 EXAMPLE 31 

5-(5-Chlorosulphonyl-2-ethoxyphenyl)-1,3-dimethyl- 
1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 

This sulphonyl chloride was prepared from 5-(2- 
ethoxyphenyl)-l,3-dimethyl-1,6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-one, following the proce- 
dure of Example 8, and was obtained in quantitative 
yield as a white solid. Rf 0.3 (si1ica:ether). it  was used 

35 

60 without further purification. 

EXAMPLES 32-34 
The following compounds were prepared from 545- 

dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one and the 
appropriate amine following the procedure of Example 
9. 

65 chlorosulphonyl-2-ethoxyphenyl)-1,3-dimethyl-1,6- 
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ethyl acetate-methanol gave the title compound as an 
off-white solid (61 mg, 36%), m.p. 196'-201" C. Rf 0.4 
(silica; dichloromethane, methanol, ammonium hydrox- 
ide; 9o:lO:l). Found: C.48.96; H,6.98; N,32.08. 
C7H12N40 requires C.49.98; H,7.19; N,33.31%. 

N EXAMPLE 38 
Me 4-(2-Ethoxybenzamido)-3-n-propylpyrazole-5-carboxa- 

mide 
The title compound was prepared from 4-amino-3-n- 

prop ylp yrazole-5carboxmide following the procedure 
of Example 6, and was obtained as a white solid (64%), 
m.p. 209"-211' C. Found: C.60.73; H,6.41; N.17.80. 

EXAMPLE 39 

n 10 

Analysis % 
meoretical 
in brackets) '5 clbH2oN403 requires ~,60.74; H,6.37; N,17.71%. 

Ea- n 
d e  :eld ;:) C H N 
M- 

68 225- 53.88 5.81 18.42 
32 n 226 (53.79 5.87 18.82) 5-(2-Ethoxyphenyl)-3-n-propyl-l ,Cdihydro-7H- 

N NMe pyrazolo[4,3d]pyrimidin-7-one 20 
The title compound was prepared from 4-(2-ethox- 

68 240- 53.07 5.77 19.27 ybenzamido)-3-n-propyl-pyrazole-5-carboxide fol- 
33 n 242 (52.76 5.59 19.43) lowing the procedure of Example 30 and was obtained 

as a white solid (16%), m.p. 199'-201' C. Found: 
U 25 C,64.44; H.6.19; N,18.44%. ClaHlsN402 requires 

C,64.41; H,6.08; N,18.78%. 

U 

N NH 

228- 53.23 5.87 ii.72 
EXAMPLE 40 

dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 

229 (51.93 5.92 17.63) 
N N 

3o 5-(5-Chlorosulphonyl-2-ethoxyphenyl)-3-n-propy~-1,6- 

The title sulphonyl chloride was prepared from 5-(2- 

pyrazolo[4,3-d]pyrimidin-7-one following the proce- 
35 dure of Example 8 and was obtained as a white solid 

(78%). Rf o.25 (silica:ether). 

U 

EXAMPLE 35 ethoxyphmyl>3a-propy1-1,6-dihydro-7H- 
4-Nitro-3-n-propylpyrazole-5carboxylic acid 

3-n-Propylpyrazole-5-carboxylic acid (prepared by 
the method of Chem. Pharm. Bull. 1984,32, 1568), was 
nitrated following the procedure of Example 3, to give 
the title compound as a colourless solid (75%), m.p. 
169'-173' C. Found C,42.35; H,4.56; N,21.07. 
C7HgN304 requires C,42.21; N,4.55; N,21.10%. 

EXAMPLE 36 
4-Nitro-3-n-propylpyrazole-5carboxamide 

acid (7.8 g, 39.2 mmol) and thionyl chloride (35 d) was 
heated under reflux for 3 hours. The solvent was re- 
moved by evaporation under vacuum and the solid 
residue was added portionwise to aqueous ammonium 
hydroxide solution (40 d) at 0' c. ne mixture was 5o N,18.10. 
then diluted with water (60 ml) and extracted with a 9:l 
mixture of dichloromethane and methanol (3 x 100 ml). 
The organic fractions were combined, dried (MgS04) 
and evaporated under vacuum, and the residue crystal- 
lised from ethanol to give the carboxamide as a colour- 55 

H.5.09; N,28.27%. 

It was purification- 

EXAMPLE 41 
5-[2-Ethoxy-5-(4-methyipiperazinyl)sulphonylphenyl]- 
3-n-propyl- 1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin- 

%one 
The title sulphonamide was prepared from 545- 

dro-7H-pyrazolo[4,3-d]pynmidin-7-one following the 
procedure of Example 9 and was obtained as a white 
=]id (70%), m.p. 23c-239' c. Found: c,54.84; ~,6.27; 

C21H28N604S require f34.76; HP6.13; 
N918.25%* 

A mixture of 4-nitro-3-n-propylpyrazole-5-carboxylic 45 chlorosulphonyl.2-ethoxyphenyl).3.n.propy]-1,64ihy- 

EXAMPLE 42 
3-Bromometh~l-5-chloro-1-meth~l4nitro~yrazole 
N-BromosuNiimide (10.7 g, 60.0 mmol) was added less =lid & 13%)9 202'-206' c' Found: 

C942.35; H95.01; N28-38. C ~ H I O N ~ O ~  requires C42.42; to a solution of 5-ch]oro-l,3-dimethy]4nitropyrazo]e 
(8.78 g, 50.0 mmol) in tetrachloride (100 ml) and 
the solution was heated under reflux whilst being irradi- 
ated with visible light (150 W tungsten lamp) for 3 days. 
At intervals throughout the reaction, quantities of ben- 
zoyl peroxide (6X 50 mg) were added. The solvent was A solution of 4-nitro-3-n-propylpyrazole-5-carboxa- 

dropwise to a mixture of sodium borohydride (113 mg, chromatographed on silica gel eluting with a 1:l mix- 
2.97 mmol), 10% palladium on carbon (5 mg) and water 65 tureofdichloromethane and hexane to give the bromide 
(3 ml). The mixture was stirred at room temperature for as an off-white solid (8-0 g, 63%), m.p. 80'-82" C. 
3 hours, filtered and the solvent removed by evapora- Found: C,23.95; H.2.05; N,16.31. CsHsBrClN302 re- 
tion under vacuum. Crystallisation of the residue from quires C,23.60; HJ.98; N,16.51%. 

EXAMPLE 37 
4-Amino-3-n-propylpyrazole-5-carboxamide 

mide (198 mg, 1.0 mmol) in methanol (5 ml) was added by evaporation under and the residue 
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EXAMPLE 43 EXAMPLE 48 
5-Chloro-3-methoxymethyl-1-methyl4nitropyrazole 3-Methoxymethyl-l-methyl-5-[5-(~methyIpiperazinyl- 

sulphonyl)-2-ethoxyphenyl] 1,6-dihydro-7H- A solution o f  3-bromomethyf-5-chloro-l-methyl4 pyrazolo[4.3-d]pyrimidin-7-one nitropyrazole (5.0 g, 19.6 mmol) in methanol (50 ml) 
was treated with silver nitrate (5.75 g, 33.8 mmol) and 5-(2-Ethoxyphen~l)-3-methox~meth~l-l-meth~l-1,6- 
the mixture heated under reflux for 2 hours. The cooled dih~dro-7H-pyrazolo[4,3-dlpyrimidin-7-one (470 mg, 
reaction mixture was filtered and the filtrate evaporated 1.50 -01) was dissolved in chlorosulphonic acid (3 mt) 
under vacuum. ne rmidue was padtiond betwccn at 0' C. The solution was stirred at room temperature 

Bcetate (100 ml) and Water (50 d) and the aque- for 2 hours, then cautiously added to ice-water (50 ml). 
phase extracted with a further quantity of ethyl The resulting solution was neutralised with saturated 

Bcetate d). The organic were sodium carbonate solution, then extracted with a 2 0 1  
mixture of dichloromethane and methanol (2x50 ml). 

dried (Mgs04) and evaporated under vacuum. chrO- The combined organic extracts were evaporated under 
matography on silica gel, eluting with a 97:3 mixture of 15 VBcUUm and the was dissolved in ethanol (5 ml) 
dichloromethane gave the pyrazoIe and the solution treated with N-methylpiperazine (450 
Os a white 59'-63' c. Found: mg, 4.5 -01). After 1 hour at room temperature the 
C 3 . 6 5 ;  HJ.83; Nm05.  C6HEClN303 require C25.05; solvat was evaporated under vacuum and the residue 

(Ie6 g* 40%), 

chromatographed on silica gel, eluting with a mixture of 
dichloromethane, methanol and aqueous ammonium 
hydroxide solution (9O:IOl by volume). Trituration of 
the crude product with ethyl acetate gave the title corn- 

A solution of 5-chloro-3-methoxymethyl-l-methyl4 pound as a white solid (49 mg, 7%), m.p. 198'-199' C. 
nitropyrazole (205 mg, 1.0 mmol), potassium cyanide 25 Found: C32.94; H,6.04, N,17.67. C21H28N605S re- 
(130 mg, 2.0 mmol) and 18-crown-6 (10 mg) in acetoni- quires c*52.93; Hr5% N*17*61%. 
trile (2 ml) was heated under reflux overnight. The Also isolated following chromatograpy and crystalli- 

H,3.92; N,20.44%. 

EXAMPLE 44 

5-CYan~3-methoxYmetYl-1-methY14nitroPYrazole 

solvent was evaporated under vacuum and the residue 
partitioned between ethyl acetate (20 ml) and water (20 

and evaporated under vacuum, then the residue chro- 

sation from a mixture of ethyl acetate and Inethanol was 
3~hydroxymethy1-l-methyl-5-[5-(~methylPiPer~inyl- 

pyrazo10[4?3-dlpyrimidin-7-one as a white 
d). The organic phase was separated, dried (Mgso4) 30 su1phony')-2-ethox~heny1]-1~~ihydro-7 H- 

7%), m.p. 209'-210' C. Found: C,51.94; H5.77; 
N,18.05. c20H26N605s requires C,51.94; H,5.67; 
N,18.17%. 

EXAMPLE 49 
l-Ethyl-3-n-propylpyrazole-5-carboxylic acid ethyl 

(51 mg* 
matographed on silica gel eluting with a 1:l mixture of 
ethyl acetate and pentane. Trituration of  the crude 
product with ether provided a yellow solid (38 mg, 
19%), m.p. 48'-50' C. Found: C,42.89; H,4.15; N,28.78. 35 
C7H8 N403 requires (2.42.86; H,4.11; N,28.56%. 

4-Amino-5cyano-3-methoxyme~yl-l-methyipyrazole This PYrazole Was Prepared from 3-n-ProPYl- 
40 pyrazole-5-carboxylic acid ethyl ester and diethyl sul- 

was prepared from 5-cyan0-3- phate, following the procedure described in Example 1, 
methoxymethYl-l-methYl4nitroPYrarole following the and w a  obtained as a colourless oil (72%). Rf 0.5 (si]- 
procedure of Example 5 and was obtained as an off- ita; ethyl acetate, hexane; I:]). 
white solid (68%), m.p. 82'44' C. Found: C,50.81; 
H,6.13; N,33.94. CWioN40 requires C,50.59; H,6.07; 45 
N,33.72% l-Ethyl-3-n-propylpyrazole-5-carboxylic acid 

EXAMPLE 45 ester 

The 

EXAMPLE 50 

EXAMPLE 46 

meth ylpyrazole 

This carboxylic acid was prepared from I-ethyl-3-n- 

the procedure described in Example 2, and was ob- 
50 tained as a pale brown solid (89%), m.p. 73'-77' C. 

Found C, 58.62; H,7.69; N,15.23. CgH14N202 requires 

EXAMPLE 5 1 

I-Ethyl4nitro-3-n-propylpyrazole-5-carboxylic acid 
The title compound was prepared from l-ethyl-3-n- 

propylpyrazole-5carboxylic acid, following the proce- 
dure described in Example 3, and was obtained as a 

6o colourless solid (sa%), m.p. 120'-123' C. Found: 
C,47.61; H,5.81; N,18.54. QH13N304 requires C,47.57; 
K5.77; N,18.49%. 

5-Cyano4(2=thoxybenmido)-3-methoxymethox~~ethy]- 1- propy'pyrazo1e-5~rboxY1ic acid 

The title compound was prepared from 4-amino-5- 
cyano-3-methoxymethy1-I-methylpyrazole following C,59.32; H,7.74; N,15.37%. 
the procedure of Example 6 and was obtained as 
off-white solid (61%), m.p. 103'-105' C. Found: 
C.61.21; H,5.98; NJ7.80. C1,jHl8N403 requires C,6l. 13; Ss 
H3.77; N,17.83%. 

EXAMPLE 47 

5-(2-Ethoxyphenyl)-3-rnethoxymethyl-I-methyl-1,6- 
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 

The title compound was prepared from 5cyan&(2- 

ethoxybenzamido)-3-methoxymethyl- I-methylpyrazole EXAMPLE 52 
following the procedure of Example 7, via in situ gener- 
ation of the 5-primary amide derivative, and was ob- 65 
tained as a white solid (38%), m.p. 160'-161' C. Found: 
C,61.35; H.5.75; N,17.98. Cid-XisN403 requires C,61.13; 
H,5.77; N,17.83%. 

I-EthYl4nitro-3-n-propylpyrazole-5-carboxamide 
The title amide was prepared from I-ethyl-4-nitro-3- 

n-propylpyrazole-5-carboxylic acid, following the pro- 
cedure described in Example 4, and was obtained as an 
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off-white solid (86%), m.p. 119'-120' C. Found: (88%), m.p. 191'-193" C. Found: C.55.74; H,6.55; 
C,47.38; H,6.l& N.24.34. CqH1&403 requires C,47.7& N,15.78. C2fi34N605S requires C,55.58; H,6.61; 
H,6.24; N.24.77% H,16.20%. 

We claim: 
1. A compound of the formula: 5 EXAMPLE 53 

4-Amino-l-ethyl-3-n-propylpyrazole-5-carboxamide 

nitro-3-n-propylpyrazole-5-carboxamide, by the proce- 
dure described in Example 5, and was obtained as an 
off-white solid (loo%), m.p. 93"-97' C. Found: C55.17; lo 
H,8.34; N,28.93. CqH16N40 requires C,55.08; H,8.22; 
N,28.55%. 

EXAMPLE 54 
4-(2-Ethoxybenzamido)-l-ethyl-3-n-propylpyrazole-5- l5 

carboxamide 
The title amide was prepared from 4-amino-l-ethyl-3- 

n-propylpyrazole-5~boxamide and 2-ethoxybenzoyl 
chloride, following the procedure described in Example 2o wherein 
6, and was obtained as a colourless solid (73%). m.p. 

C I B H ~ ~ N ~ O ~  requires C62.77; H,7.02; N,16.27%. 

The title compound was prepared from 1-ethyl4 0) 

13ge-141' c. Found: c,63.03; ~ , 7 . 1 5 ;  ~ ,16 .50 .  R 1  is H, cI-c3 alkyl, c3-cS cycloalkyl or cI-c3 
peffluoroalkyl; 

R2 is H, C1-Q alkyl optionally substituted by OH, 
C p c 3  alkoxy or C3-C6 cycloalkyl, or CI43 per- 

R3 is CI-G alkyl, C346 alkenyl, C3-C6 alkynyl, 
C3-C7 cycloalkyl, CI-C6 pertluoroalkyl or (C3-G 

R4taken together with the nitrogen atom to which it 
is attached completes a 4N-(R6)-piperaziny1 
group; 

EXAMPLE 55 

7H-pyrazolo[4,3-d]pyrimidin-7-one 
5-(2-Ethoxyphenyl)- I-ethyl-3-n-propyl-1 ,ddihydro- 25 fluoroalkyl; 

The title compound was prepared from C(2-ethox- CyCl0alkYl)C alkyl; 
ybenzamid0)- 1 -ethyl-3-n-propylpyzolo-5-carboxa- 
mide following the procedure of Example 7, and was 30 
obtained as a colourless solid (46%), m.p. 112'-114' C. 

C,66.23; H,6.79; N,17.17%. CONR7Rs; 
EXAMPLE 56 

5-(5-Chlorosulphonyl-2-ethoxyphenyl)-l-ethyl-3-n-pro- 
pyl-l,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one C(")NR7R8; 
The title compound was prepared from 5-(2-ethoxy- 

phenyl)- l-ethyl-3-n-propyl-1,Cdihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-one following the proce- 40 
dure of Example 8, and was obtained as a methylene 

Found: C,66.59; HS6-85; Np17.26. C I B H Z ~ N ~ O ~  requires R5 is H, c1-c4 alkyl, c,-c3 alkoxy, or 

R6 is H, C l - Q  alkyl, (CpC3 alkoxy) C2-(3 alkyl 
35 hydroxy c2-c6 alkyl, (R7R8N)C2-C6 alkyl, 

(R7R8NCO)C1-C6 alkyl, CONR7R8, CSNR7Rn or 

~7 and RE are each independently H, c I ~ ,  alkyl, 
(Cpc3 alkoxy)C2-Q alkyl or hydroxy C2-Q al- 
kyl; and 

phmaceutically acceptable salts thereof. 
chloride solvate (86%), m.p. 170'-172' c. Found: 
CA9.82; HA.84; N512.77. C I ~ H Z I C N O ~ S ;  116 CH2Cl2 2, A as clajmed in claim 1 wherein RI is H, 

methyl or ethyl: R2 is c,-c3 alkyl optional]y substituted requires C.49.70; H,4.90; N,12.77%. 

EXAMPLE 57 

l-ethyl-3-n-propyl-l,6-dihydro-7H-pyrazolo[4,3- 
dlpyrimidin-7-one 

45 by OH or methoxy; R3 is C2-C3 alkyl or allyl; R5 is H, 
NR7R8 or CONR7Rs; R6 is H, CpC3 alkyl, hydroxy 
C2-C3 alkyl, CONR7R8, CSNR'RB or C(NH)NR7R8; 

3. A compound as claimed in claim 2 wherein R *  is 
50 methyl; R2 is n-propyl; R3 is ethyl, n-propyl or allyl; R5 

is H, and R6 is H, Cl-C3 alkyl or 2-hydroxyethyl. 
4. A compound as claimed in claim 3 wherein said 

5-[2-allyloxy-5-(4-methylpiperazinylsulphonyl)phenyl]- 
l-methy].3-n-propyl-1,6-dihydr0-7H-pyraz010[4,3- 

5-[2~thox~5-(piperazinylsulphonyl)phenyl]-l-methyl- 
3-n-propyl- 1,6-dihydro-7H-pyrazolo[4.3-d]pyrimi- 
din-74ne; 

5-{ 2-Ethoxy-5-[4-(2-hydroxyethyl)piperazinylsul- 1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3- 

5-[2-Ethox~-5-(4-meth~l~i~erazin~lsul~hon~l)~hen~ll- and R7 and R8 are each independently H or methyl. 

The title sulphonamide was prepared from 5 - 6  
chlorosulphonyl-2-ethoxyphenyl)-I-ethyl-3-n-propyl- 
1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one and compound is x l e t e d  from: 
N-methYlPiFrazine fOllOWh the Procedure Of &am- 
ple 9 and was obtained as a colourless solid (43%)~ m.P- 55 

C23H32N604S requires C.56.54; H,6.60; N,17.20%. Rf 
0.35 (silica; dichloromethane. methanol; 9:l). 

EXAMPLE 58 

160'-162' c. Found: C,57.24; H,6.17; N,16.83. djpyrimidin-74ne; 

60 5-[2-ethoxy-5-(4-methylpiperazinylsulphonyl)phenyl]- 

phonyl]phenyl)-l-ethyl-3-n-propyl- 1 ,6-dihydro-7H- dlpyrimidin-7-one; 

The title sulphonamide was prepared from 545- 
pyrazolo[4,3-d]pyrimidin-7-one 5-{2-ethoxy-5-[4-(2-propyl)piperazinylsulphonyl]- 

phenyl}-l-methyl-3-n-propyl-1,6-dihydro-7H- 
chlorosulphonyl-2-ethoxyphenyl)-I-ethyl-3-n-propyl- 65 pyrazolo[4,3-d]pyrimidin-7-one; 
1,6-dihydro-7H-pyrazolo[4,3-d]pyrirnidin-7-one and 5-{2-ethoxy-5-[4-(2-hydroxyethyl)piperazinylsul- 
N-(2-hydroxyethyl)piperazine following the procedure phonyl]phenyl}-l-methyl-3-n-propyl- 1,bdihydro- 
of Example 9 and was obtained as a colourless solid 7H-pyrazolo[4,3d]pyrimidin-7-one; 
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l-methyl-5-[5-piperazinylsulphonyl)-2-n-propoxy- claims 1 to 4, for use in medicine, particularly for the 
phenyl]-3-n-propyl-l,6-dihydro-7H-pyrazolo[4,3- treatment of angina, hypertension, heart failure or ath- 
dIpyrimidin-7-one; and erosclerosis. 

54 5-[4-(2-hydroxyethyi)piperazinylsulphonyl]-2-n- 7.  A pharmaceutical composition as defined in claim 
propoxyphenyl~-l-methyl-3-n-propyl-l,6-dihydro- 5 5, for the treatment of angina, hypertension, heart fail- 
7H-pyrazolo[4,3d]pyrimidin-7-one, and ure or atherosclerosis. 

pharmaceutically acceptable salts thereof. 8. A method of treating, in a human sing,  angina, 
5. A pharmaceutical composition comprising a com- hypertension, heart failure or atherosclerosis which 

pound of the formula (I) or a pharmaceutically accept- comprises administering to said human beig an effec- 
able salt thereof, as claimed in any one of claims 1 to 4, 10 tive amount of a compound of the formula (I) or a phar- 
together with a pharmaceutically acceptable diluent or maceutically acceptable salt thereof, as claimed in any 
carrier. one of claims 1 to 4, or a pharmaceutical composition as 

6. A compound of the formula (I) or a pharmaceuti- claimed in claim 5. 
cally acceptable salt thereof, as claimed in any one of * * * * *  
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