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Plaintiff Merck Sharp & Dohme Corp. (“Merck”) for its Complaint against 

Defendants MSN Laboratories Private Ltd. (“MSN Labs”) and MSN Pharmaceuticals, Inc. 

(“MSN Pharms”) (together with MSN Labs, “MSN” or “Defendants”) hereby alleges as follows:

THE PARTIES

1. Merck is a corporation organized and existing under the laws of the State 

of New Jersey, having a place of business at One Merck Drive, Whitehouse Station, New Jersey 

08889.

2. Upon information and belief, MSN Labs is a corporation organized and 

existing under the laws of India, having a place of business at MSN House Plot No: C-24, 

Industrial Estate, Sanathnagar, Hyderabad – 18, Telangana, India.

3. Upon information and belief, MSN Pharms is a corporation organized and 

existing under the laws of the State of Delaware, having a principal place of business at 343 

Thornall Street, Suite 678, Edison, New Jersey 08837.

4. Upon information and belief, MSN Pharms is a wholly owned subsidiary 

of MSN Labs.

5. Upon information and belief, MSN Pharms is an authorized U.S. Agent 

for MSN Labs.

6. Upon information and belief, MSN Labs, by itself and/or through its 

wholly owned subsidiary, MSN Pharms, develops, manufactures, and/or imports generic 

pharmaceutical versions of branded products for sale and use throughout the United States, 

including in this Judicial District.  Upon information and belief, MSN Labs, by itself and/or 

through its wholly owned subsidiary, MSN Pharms, markets, distributes, and/or sells generic 
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pharmaceutical versions of branded products throughout the United States, including in this 

Judicial District.

JURISDICTION AND VENUE

7. This is a civil action for infringement of United States Patent No. 

5,691,336 (“the ’366 patent”). This action arises under the patent laws of the United States, 35 

U.S.C. §§ 100 et seq., as well as the Declaratory Judgment Act, 28 U.S.C. §§ 2201-02.

8. This action involves the same ’336 patent as to which judgment for the 

same plaintiff was rendered by this Court after trial in Merck Sharp & Dohme Corp. v. Sandoz 

Inc., Civil Action No. 12-3289 (PGS)(LGH) (D.N.J. Oct. 13, 2015).  

9. This Court has jurisdiction over the subject matter of this action pursuant 

to 28 U.S.C. §§ 1331, 1338(a), 2201, 2202, and 35 U.S.C. § 271.  This Court may declare the 

rights and other legal relations of the parties pursuant to 28 U.S.C. §§ 2201-02 because this case 

is an actual controversy within the Court’s jurisdiction.

10. Venue is proper in this Court under 28 U.S.C. §§ 1391(b), (c), (d), and/or

1400(b) because MSN has a regular and established place of business in New Jersey, and has 

committed and will commit further acts of infringement in this Judicial District.  Venue is proper 

for the additional reasons set forth below, and for other reasons that will be presented to the 

Court if such venue is challenged.

11. Upon information and belief, MSN Labs and MSN Pharms are agents of 

each other with respect to formulating, manufacturing, packaging, marketing, and/or selling 

pharmaceutical products throughout the United States and will do the same with respect to 

MSN’s proposed product that is the subject of Abbreviated New Drug Application (“ANDA”) 

No. 209965, for which they have sought approval from the United States Food and Drug 

Administration (“FDA”).
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12. Upon information and belief, MSN Labs and MSN Pharms are acting in 

concert with each other with respect to formulating, manufacturing, packaging, marketing,

and/or selling pharmaceutical products throughout the United States and will do the same with 

respect to MSN’s proposed product that is the subject of ANDA No. 209965, for which MSN has

sought approval from the FDA.

13. On information and belief, MSN is a “well-integrated [p]harmaceutical 

company” and takes an “integrated view of structures, competencies, tasks and processes” in the 

manufacturing, marketing, sale and distribution of its generic pharmaceutical products.  Life at 

MSN, http://www.msnlabs.com/life-at-msn.html (last visited December 15, 2017).

14. Upon information and belief, MSN Labs, alone and/or together with its 

affiliate and agent, MSN Pharms, filed ANDA No. 209965 with the FDA.

15. Upon information and belief, MSN Pharms acts at the direction, and for 

the benefit, of MSN Labs, and is controlled and/or dominated by MSN Labs. 

16. This Court has personal jurisdiction over, and venue is proper as to MSN 

Labs because, inter alia, it: (1) has purposely availed itself of the privilege of doing business in 

New Jersey, including directly or indirectly through its subsidiary, agent, and/or alter ego, MSN 

Pharms, a company registered with the State of New Jersey’s Division of Revenue and 

Enterprise Service to do business in the State of New Jersey under entity ID No. 0400627791; 

(2) maintains pervasive, continuous, and systematic contacts with the State of New Jersey, 

including the marketing, distribution, and/or sale of generic pharmaceutical drugs in the State of

New Jersey; (3) MSN Labs sent Merck a letter dated December 4, 2017 (“MSN Notice Letter”), 

addressed to Merck in this Judicial District, where MSN Labs states that it seeks approval to 

engage in the commercial manufacture, use, or sale of fosaprepitant dimeglumine powder, 
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wherein the dosage strength is equivalent to 150 mg per vial of fosaprepitant dimeglumine for 

injection, before the expiration of the ’336 patent, including, upon information and belief, in this 

Judicial District; and (4) the MSN Notice Letter states that its Offer of Confidential Access to 

MSN’s ANDA No. 209965 shall be governed by the laws of the State of New Jersey.  Upon 

information and belief, MSN Labs has purposefully conducted and continues to conduct business 

in this Judicial District. Upon information and belief, MSN Labs works in concert with its agent

in the United States, MSN Pharms, with respect to the regulatory approval, manufacturing, 

marketing, sale, and distribution of its generic pharmaceutical products throughout the United 

States, including in this Judicial District.  

17. MSN’s website states that “MSN Laboratories is one of the fastest 

growing research-based pharmaceutical compan[ies] in India” with “more than 250 customers 

across 65 countries around the globe [including] the US.”  Who We Are, 

http://www.msnlabs.com/whoweare.html (last visited December 15, 2017).  MSN’s objectives 

include “[a]ctively fil[ing] DMFs & . . . ANDAs.”  Our Future, http://www.msnlabs.com/our-

future.html.

18. Upon information and belief, MSN Labs has continuously placed its 

products into the stream of commerce for distribution and consumption in the State of New 

Jersey and throughout the United States, and thus has engaged in the regular conduct of business 

within this Judicial District.  Upon information and belief, MSN Labs derives substantial revenue 

from selling generic pharmaceutical products throughout the United States, including in this 

Judicial District.

19. Alternatively, to the extent the above facts do not establish personal  

jurisdiction over MSN Labs, this Court may exercise jurisdiction over MSN Labs pursuant to 

Case 3:18-cv-00675-PGS-LHG   Document 1   Filed 01/16/18   Page 5 of 114 PageID: 5



- 6 -

Federal Rule of Civil Procedure 4(k)(2) because: (1) Merck’s claims arise under federal law; (2) 

MSN Labs would be a foreign defendant not subject to personal jurisdiction in the courts of any 

state; and (3) MSN Labs has sufficient contacts with the United States as a whole, including, but 

not limited to, manufacturing and selling generic pharmaceutical products that are distributed 

throughout the United States, such that this Court’s exercise of jurisdiction over MSN Labs

satisfies due process.

20. This Court has personal jurisdiction over, and venue is proper as to MSN 

Pharms because, inter alia, it: (1) has purposely availed itself of the privilege of doing business 

in New Jersey, including, inter alia, registering as a company to do business in the State of New 

Jersey under entity ID No. 0400627791; (2) has its principal place of business in the State of

New Jersey, and (3) maintains pervasive, continuous, and systematic contacts with the State of 

New Jersey, including the marketing, distribution, and/or sale of generic pharmaceutical drugs in 

the State of New Jersey.  Upon information and belief, MSN Pharms purposefully has conducted 

and continues to conduct business in this Judicial District.

21. Upon information and belief, MSN Pharms is in the business of,

among other things, manufacturing, marketing, importing, offering for sale, and selling 

pharmaceutical products, including generic drug products, throughout the United States,

including in this Judicial District.  Upon information and belief, this Judicial District will be a

destination for the generic drug product described in MSN’s ANDA No. 209965.  Upon

information and belief, MSN Pharma also prepares and/or aids in the preparation and submission 

of ANDAs to the FDA.

22. Additionally, this Court has personal jurisdiction over Defendants and 

venue is proper in this Court because, inter alia, Defendants have availed themselves of the legal 
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protections of the State of New Jersey and previously consented to personal jurisdiction and 

venue in this Judicial District. See, e.g., Forest Laboratories, LLC, et al. v. MSN Laboratories 

Private Limited, et al., Civil Action No. 17-10140 (ES)(SCM) (D.N.J. Oct. 30, 2017); Mitsubishi 

Tanabe Pharma Corp., et al. v. MSN Laboratories Private Ltd., et al., Civil Action No. 17-5302 

(PGS)(DEA) (D.N.J. Jul. 20, 2017); and Boehringer Ingelheim Pharms., Inc., et al. v. MSN 

Laboratories Private Limited, et al., Civil Action No. 17-8399 (MAS)(LHG) (D.N.J. Oct. 16, 

2017).

CLAIM FOR RELIEF

23. Merck is the holder of New Drug Application (“NDA”) No. 22-023, by 

which the FDA granted approval for single dose vials containing sterile lyophilized powder of 

fosaprepitant dimeglumine for intravenous use after reconstitution and dilution, in 115 mg and 

150 mg dosage strengths. 

24. The fosaprepitant dimeglumine product described in Merck’s NDA No. 

22-023 is indicated, inter alia, for use in the prevention of acute and delayed nausea and 

vomiting associated with initial and repeat courses of highly emetogenic cancer chemotherapy 

including high-dose cisplatin, and to prevent nausea and vomiting associated with initial and 

repeat courses of moderately emetogenic cancer chemotherapy. Merck markets the single dose 

vials in the United States under the tradename “EMEND® (fosaprepitant dimeglumine) for 

Injection” (“EMEND® IV”).

25. The FDA granted fosaprepitant dimeglumine New Chemical Entity status 

pursuant to 21 C.F.R. § 314.108.

26. EMEND® IV is the only FDA-approved drug that is a prodrug of an NK-1 

receptor antagonist compound.
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27. EMEND® IV is the first drug approved by the FDA for intravenous 

administration for the prevention of emesis by NK-1 receptor antagonism.  

28. Plasma concentrations of fosaprepitant are below the limits of 

quantification (10 ng/mL) within 30 minutes of the completion of infusion in accordance with 

the EMEND® IV product labeling.

29. EMEND® IV has a 24-month shelf life.

30. Merck owns the ’336 patent, which was duly and legally issued by the 

United States Patent and Trademark Office (“USPTO”) on November 25, 1997 and is titled,

“Morpholine compounds are prodrugs useful as tachykinin receptor antagonists.”  A copy of the 

’336 patent is attached as Exhibit A.

31. The ’336 patent was granted on U.S. Application Serial No. 08/525,870, 

filed September 8, 1995.

32. The specification of U.S. Application Serial No. 08/525,870, filed 

September 8, 1995, includes a statement on page 1, within the section entitled, “CROSS 

REFERENCE TO RELATED APPLICATIONS,” that this application is a “continuation-in-part 

of PCT Application No. US 95/02551, filed February 28, 1995.”

33. The ’336 patent refers on its cover page under “Related U.S. Application 

Data” to PCT/US95/02551, filed February 28, 1995.

34. Claim 15 of the ’336 patent is entitled to the benefit of the February 28, 

1995 filing date of Application PCT/US95/02551 under 35 U.S.C. § 120.

35. Claim 16 of the ’336 patent is entitled to the benefit of the February 28, 

1995 filing date of Application PCT/US95/02551 under 35 U.S.C. § 120.
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36. Claim 18 of the ’336 patent is entitled to the benefit of the February 28, 

1995 filing date of Application PCT/US95/02551 under 35 U.S.C. § 120.

37. Claim 19 of the ’336 patent is entitled to the benefit of the February 28, 

1995 filing date of Application PCT/US95/02551 under 35 U.S.C. § 120.

38. Prior to February 1995, companies other than Merck had performed 

research relating to non-peptide NK-1 receptor antagonists.

39. Prior to February 1995, at least one company other than Merck had 

performed research to discover novel non-peptide compounds that were NK-1 receptor 

antagonists.

40. Prior to 1995, at least Glaxo Group Ltd. and Pfizer Inc. had reported 

research relating to NK-1 receptor antagonist compounds.

41. Fosaprepitant is a compound having the chemical name: 2-(R)-(1-(R)-

(3,5-bis(trifluouromethyl)phenyl)ethoxy)-3-(S)-(4-fluoro)phenyl-4-(3-(1-phosphoryl-5-oxo-4H-

1,2,4-triazolo)methylmorpholine.

42. In the chemical structure of fosaprepitant, a nitrogen at the N1 position in 

the 5-oxo-1,2,4-triazolone substituent is bonded to a phosphoryl group (circled):
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43. A “phosphoryl group” is defined in D. Voet et al., Fundamentals of 

Biochemistry: Life at the Molecular Level G-21 (3rd ed. 2008) as “a portion of a molecule with 

the formula —PO3H2.”  

44. A phosphoryl group may also exist in different protonation states.  For 

example, a “phosphoryl group” is described in L. Stryer, Biochemistry 259 (2nd ed. 1981) as 

being represented by the following chemical structure:

45. In the chemical structure of fosaprepitant, a phosphoryl group bound to the 

N1 position nitrogen in the 5-oxo-1,2,4-triazolone substituent can also be termed a phosphonate. 

46. A phosphonate is defined in Grant & Hackh’s Chemical Dictionary 444 

(R. Grant and C. Grant eds., 5th ed. 1987) as “[g]enerally, derivatives of [phosphonic acid].”

47. Phosphonates are described in J. Svara et al., “Phosphorus Compounds, 

Organic” in Ullmann's Encyclopedia of Industrial Chemistry 31 (2006) as “formal derivatives of 

phosphonic acid (HO)2P(O)H (phosphonates).”

48. Phosphonates can be described as derivatives of phosphonic acid, which 

has three oxygens bonded to the phosphorous.

49. Phosphonic acid is represented by the following chemical structure:

50. The phosphonate in the chemical structure of fosaprepitant is a derivative 

of phosphonic acid.  In particular, the phosphorous in phosphonic acid is bonded to a nitrogen at 
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the N1 position in the 5-oxo-1,2,4-triazolone substituent of fosaprepitant, as opposed to a

hydrogen.

51. The particular phosphonate in the chemical structure of fosaprepitant can 

be further specified as a phosphoramidate.  Phosphoramidates are derivatives of phosphoramidic 

or phosphorodiamidic acid, with one or two nitrogens and two or three oxygens bonded to the 

phosphorous.

52. Fosaprepitant dimeglumine is the bis(N-methyl-D-glucamine) salt of 

fosaprepitant.

53. Fosaprepitant dimeglumine has the chemical name: 2-(R)-(1-(R)-(3,5-

bis(trifluoromethyl)phenyl)ethoxy)-3-(S)-(4-fluoro)phenyl-4-(3-(1-phosphoryl-5-oxo-4H-1,2,4-

triazolo)methylmorpholine, bis(N-methyl-D-glucamine).  The product labeling for EMEND®

(fosaprepitant dimeglumine) employs the chemical name: 1-Deoxy-1-(methylamino)-D-

glucitol[3-[[(2R,3S)-2-[(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethoxy]-3-(4-fluorophenyl)-4-

morpholinyl]methyl]-2,5-dihydro-5-oxo-1H-1,2,4-triazol-1-yl]phosphonate (2:1) (salt).  Both 

chemical names for fosaprepitant dimeglumine are proper names for the same chemical 

compound.  
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54. Fosaprepitant dimeglumine is represented by the following chemical 

structure:

55. The chemical structure of fosaprepitant dimeglumine includes a 

phosphonate that is bis-deprotonated to form a salt.

56. The chemical structure of fosaprepitant dimeglumine includes a 

phosphoryl group bonded to the nitrogen at the N1 position in the 5-oxo-1,2,4-triazolone 

substituent.

57. Upon information and belief, MSN has never performed research to 

discover a novel NK-1 receptor antagonist compound.

58. Upon information and belief, MSN has never filed a new drug application 

with the FDA seeking approval to market an NK-1 receptor antagonist compound.

59. Upon information and belief, MSN does not own any United States 

patents claiming a novel NK-1 receptor antagonist compound useful in the prevention of emesis.
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60. Upon information and belief, the only NK-1 receptor antagonist

compound that MSN seeks to market in the United States is a generic version of a compound 

sold by Merck.

MSN’s ANDA Product

61. Upon information and belief, MSN submitted to the FDA its ANDA

seeking approval to manufacture, use, and sell generic fosaprepitant dimeglumine, wherein the 

dosage strength is equivalent to 150 mg per vial of fosaprepitant dimeglumine for injection (“the 

MSN ANDA product”) prior to the expiration of the ’336 patent.

62. Upon information and belief, MSN has not submitted to the FDA an

ANDA with respect to a 115 mg dosage strength fosaprepitant dimeglumine product.

63. Upon information and belief, MSN’s ANDA contains a certification with

respect to the ’336 patent under the Federal Food, Drug, and Cosmetic Act, 21 U.S.C. 

§ 355(j)(2)(A)(vii)(IV).

64. MSN sent the MSN Notice Letter to Merck, which was dated December 4,

2017 and was delivered thereafter, and in which MSN represented that it had filed an ANDA for 

the MSN ANDA product containing a certification with respect to the ’336 patent, and that it 

sought approval of its ANDA prior to the expiration of the ’336 patent.

65. This action was commenced within 45 days of receipt of the MSN Notice

Letter.

66. An ANDA is an application wherein a company seeks approval to sell a

generic version of a drug that has been previously approved by the FDA.  To gain approval by 

the FDA, MSN’s ANDA product must contain the same fosaprepitant dimeglumine active 

ingredient described in Merck’s NDA No. 22-023 for EMEND® IV.

Case 3:18-cv-00675-PGS-LHG   Document 1   Filed 01/16/18   Page 13 of 114 PageID: 13



- 14 -

67. The MSN Notice Letter states that the MSN ANDA product has the 

chemical name: “1-Deoxy-1-(methylamino)-D-glucitol[3-[[(2R,3S)-2-[(1R)-1-[3,5-

bis(trifluoromethyl)phenyl]ethoxy]-3-(4-fluorophenyl)-4-morpholinyl]methyl]-2,5-dihydro-5-

oxo-1H-1,2,4triazol-1-yl]phosphonate (2:1) (salt).”

68. Upon information and belief, the MSN ANDA product also has the 

chemical name: 2-(R)-(1-(R)-(3,5-bis(trifluoromethyl)phenyl)ethoxy)-3-(S)-(4-fluoro)phenyl-4-

(3-(1-phosphoryl-5-oxo-4H-1,2,4-triazolo)methylmorpholine, bis(N-methyl-D-glucamine).  Both 

this chemical name and the chemical name stated in the MSN Notice Letter for MSN’s ANDA 

product are proper names for the same chemical compound.

69. Upon information and belief, MSN was aware prior to December 4, 2017 

that alternative chemical nomenclature for MSN’s ANDA product may recite either the term 

“phosphoryl” or “phosphonate.”

70. Upon information and belief, MSN was aware prior to December 4, 2017 

that alternative chemical nomenclature for fosaprepitant dimeglumine may recite either the term 

“phosphoryl” or “phosphonate.”

71. Upon information and belief, MSN was aware prior to December 4, 2017 

that Merck sued Sandoz Inc. (“Sandoz”) in this Court for infringement of the ’336 patent, 

wherein Sandoz submitted an ANDA to the FDA seeking approval to manufacture, use, and sell 

generic fosaprepitant dimeglumine, Eq 150 mg base/vial, prior to the expiration of the ’336 

patent.  See Merck Sharp & Dohme Corp. v. Sandoz Inc., No. 12-3289 (PGS)(LGH) (D.N.J. May 

31, 2012) (“Sandoz Litigation”).

72. Upon information and belief, MSN was aware prior to December 4, 2017 

that Merck sued Accord Healthcare, Inc. USA and Accord Healthcare, Inc. (together, “Accord”) 
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and Intas Pharmaceuticals Ltd. in this Court for infringement of the ’336 patent, wherein Accord

submitted an ANDA to the FDA seeking approval to manufacture, use, and sell generic 

fosaprepitant dimeglumine, Eq 150 mg base/vial, prior to the expiration of the ’336 patent.  See 

Merck Sharp & Dohme Corp. v. Accord Healthcare, Inc. USA, et al., No. 12-3324 (PGS)(LGH) 

(D.N.J. Jun. 1, 2012).

73. Upon information and belief, MSN was aware prior to December 4, 2017 

that Merck filed suit in this Court against Fresenius Kabi USA, LLC (“Fresenius”) for 

infringement of the ’336 patent, wherein Fresenius submitted an ANDA to the FDA seeking 

approval to manufacture, use, and sell generic fosaprepitant dimeglumine, Eq  150 mg base/vial, 

prior to the expiration of the ’336 patent.  See Merck Sharp & Dohme Corp. v. Fresenius Kabi 

USA, LLC, No. 14-3917 (PGS)(LHG) (D.N.J. Jun. 18, 2014).

74. Upon information and belief, MSN was aware prior to December 4, 2017 

that Merck after the conclusion of trial in the Sandoz Litigation filed suit in this Court against 

Apotex, Inc. (“Apotex”) for infringement of the ’336 patent, wherein Apotex submitted an 

ANDA to the FDA seeking approval to manufacture, use, and sell generic fosaprepitant 

dimeglumine, Eq  150 mg base/vial, prior to the expiration of the ’336 patent.  See Merck Sharp 

& Dohme Corp. v. Apotex Inc., et al., No. 17-5399 (PGS)(LHG) (D.N.J. Jul. 24, 2017).

The MSN Notice Letter Allegations

75. The MSN Notice Letter raises a baseless claim of non-infringement 

premised on at least MSN’s out of context use of chemical nomenclature to describe the same 

fosaprepitant dimeglumine compound contained in MSN’s ANDA product and embodied in the 

claims of the ’336 patent.
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76. The MSN Notice Letter cites, without context, an excerpt of a single

statement from Plaintiffs’ Proposed Findings of Fact in the Sandoz Litigation to argue non-

infringement based on a frivolous invocation of judicial estoppel: “[a] POSA would have 

understood that the phosphonate compounds described in the ’380 patent are very unlike the 

structure of fosaprepitant (which has a phosphoryl group bonded to a triazolone nitrogen in a 

particular complex molecule.)”  C.A. No. 12-3289, D.I. 251 at ¶ 322 (“Merck’s Proposed 

Findings of Fact”).

77. The MSN Notice Letter acknowledges that the excerpt of the statement 

from Merck’s Proposed Findings of Fact appears in the District Court’s opinion in the Sandoz 

Litigation.  See also Merck Sharp & Dohme Corp. v. Sandoz Inc., 2015 WL 5089543 at *29 

(D.N.J. Aug. 27, 2015).

78. The MSN Notice Letter alleges without factual support that “[b]ecause of 

the judicially recognized difference between phosphonates and phosphoryl compounds as urged 

by Merck and accepted and adopted by the court, MSN’s proposed product does not literally 

infringe claim 1.”

79. The MSN Notice Letter alleges that “Merck is judicially estopped from 

alleging that the phosphoryl groups of claim 1 encompass a phosphate.” 

80. The only non-infringement defense with respect to Claims 1-8, 10, 13-20, 

and 23 of the ’336 patent in the MSN Notice Letter is an assertion of judicial estoppel.

81. The only non-infringement defense with respect to Claim 15 of the ’336 

patent in the MSN Notice Letter is an assertion of judicial estoppel.

82. The only non-infringement defense with respect to Claim 16 of the ’336 

patent in the MSN Notice Letter is an assertion of judicial estoppel.
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83. The only non-infringement defense with respect to Claim 18 of the ’336 

patent in the MSN Notice Letter is an assertion of judicial estoppel.

84. The only non-infringement defense with respect to Claim 19 of the ’336 

patent in the MSN Notice Letter is an assertion of judicial estoppel.

85. A party preparing a Paragraph IV Notice Letter has an affirmative duty of 

care to avoid making baseless certifications in its Notice Letter.  21 U.S.C. 

§ 355(j)(2)(A)(vii)(IV); Yamanouchi Pharm. Co. v. Danbury Pharmacal, Inc., 231 F.3d 1339, 

1347 (Fed. Cir. 2000).  A party’s failure to exercise that duty can result in liability for attorney 

fees resulting from the patent litigation provoked by the Notice Letter.  Id. at 1346-48; 35 U.S.C.

§ 285.

86. MSN and its counsel failed in their affirmative duty of due care in making 

a certification under 21 U.S.C. § 355(j)(2)(A)(vii)(IV) supported by the MSN Notice Letter.

87. Upon information and belief, MSN’s purported defense of judicial 

estoppel involves cropping from Merck’s Proposed Findings of Fact in bad faith.  The statement 

itself, as well as information surrounding the statement, reveal that MSN’s proposed non-

infringement defense of judicial estoppel is baseless.  

88. The cited excerpt from Merck’s Proposed Findings of Fact refers in part to

“the phosphonate compounds described in [U.S. Patent No. 4,885,380 (“the ’380 patent”)].”

89. The excerpt from Merck’s Proposed Findings of Fact was in the context of 

Sandoz’s assertions regarding specific phosphonate compounds in the ’380 patent and 

fosaprepitant. 
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90. The excerpt from Merck’s Proposed Findings of Fact refers to the 

structure of fosaprepitant as including “a phosphoryl group bonded to a triazolone nitrogen in a

particular complex molecule.”  

91. In the context of Sandoz’s obviousness defense, Merck did not need to, 

and did not in fact, make any representation about the individual words “phosphonate” and 

“phosphoryl” being mutually exclusive chemical nomenclature.  Upon information and belief, 

MSN knows that “phosphonate” and “phosphoryl” are not mutually exclusive chemical 

nomenclature.

92. Upon information and belief, MSN was aware prior to December 4, 2017 

that the words phosphoryl group or phosphonate may both correctly be used to describe the 

structure of fosaprepitant and the MSN ANDA product in the context of the remaining chemical 

structure.

93. Upon information and belief, MSN was aware prior to December 4, 2017 

that its allegation in the MSN Notice Letter that Merck has urged a “difference between 

phosphonates and phosphoryl compounds” is misleading and a frivolous basis for a 

noninfringement claim.

94. MSN’s ANDA product contains fosaprepitant dimeglumine and infringes 

the ’336 patent.

95. MSN has not identified any basis for judicial estoppel.  There is no 

inconsistency between the portion of the Merck statement cited by MSN and infringement of the 

MSN ANDA product.

96. Even if there were inconsistency, which there is not, MSN is or should be 

aware that judicial estoppel “is not meant to be a technical defense for litigants seeking to derail 
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potentially meritorious claims, especially when the alleged inconsistency is insignificant at best 

and there is no evidence of intent to manipulate or mislead the courts.”  Ryan Operations G.P. v. 

Santiam-Midwest Lumber Co., 81 F.3d 355, 365 (3d Cir. 1996).  MSN makes no showing in the 

Notice Letter of a significant inconsistency with intent to manipulate or mislead the courts.

97. Upon information and belief, MSN was aware prior to December 4, 2017 

that the ’380 patent does not describe any phosphonate compounds that include a nitrogen atom 

bonded to a phosphorous atom.

98. The MSN Notice Letter fails to make reference to the full patent number 

for the ’380 patent (U.S. Patent No. 4,885,380).  

99. The MSN Notice Letter fails to provide any description of the ’380 patent.

100. Upon information and belief, MSN’s omissions from the MSN Notice 

Letter with respect to the ’380 patent were made deliberately in order to perpetuate a frivolous 

judicial estoppel assertion.

101. The statements in Merck’s Proposed Findings of Fact surrounding the 

excerpt quoted by MSN further reveals that MSN’s non-infringement defense of judicial estoppel 

is baseless.  This additional context omitted from the MSN Notice Letter shows a consistent

focus by Merck on the actual compounds described in ’380 patent and is not making a 

generalized statement about every “phosphoryl group.”   

102. Upon information and belief, MSN was aware prior to December 4, 2017 

that the excerpt from Merck’s Proposed Findings of Fact was immediately preceded by the

sentence: “[n]or would the ’380 patent (PTX-062) have motivated a POSA in 1994 to make the

dimeglumine salt of the unknown compound fosaprepitant.”  C.A. No. 12-3289, D.I. 251 at ¶ 

322.  
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103. Upon information and belief, MSN was aware prior to December 4, 2017 

that the excerpt from Merck’s Proposed Findings of Fact was immediately followed by a citation 

to the trial transcript in the Sandoz Litigation “at 496:4-497:4.”  C.A. No. 12-3289, D.I. 251 at ¶ 

322.

104. Upon information and belief, MSN was aware prior to December 4, 2017 

that Merck’s medicinal chemistry expert, Professor William Roush, Ph.D., of the Scripps 

Research Institute, testified in the Sandoz Litigation that “the ’380 patent provides a generic 

disclosure of salts coupled to phosphonate compounds.  There’s no -- in these ’380 compounds 

there is no nitrogen atom bound to the phosphorous, so structurally these compounds are very 

different.  And there are not also any salts of these compounds in the -- this compound is very 

unlike any of the compounds in the asserted claims of this case.” See Sandoz Litigation, Trial 

Transcript (“Tr.”) at 496:23-497:4 (March 6, 2015).

105. Upon information and belief, MSN was aware prior to December 4, 2017 

that Dr. Roush’s trial testimony in the Sandoz Litigation described the structure of “these ’380

compounds.”

106. Upon information and belief, MSN was aware prior to December 4, 2017 

that Dr. Roush’s trial testimony in the Sandoz Litigation did not purport to claim that 

“phosphoryl group” is a mutually exclusive chemical term from “phosphonate.”   

107. Upon information and belief, MSN was aware prior to December 4, 2017 

that Dr. Roush’s trial testimony in the Sandoz Litigation described the differences between the 

full structure of the specific phosphonate compounds as described in the ’380 patent and the 

compounds recited in the asserted claims in that case.  
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108. The MSN Notice Letter fails to acknowledge the trial transcript from the 

Sandoz Litigation cited immediately after the excerpt from Merck’s Proposed Findings of Fact.  

This omitted testimony by Dr. Roush provides further context that the phosphonate compounds 

discussed in the excerpt from Merck’s Proposed Findings of Fact are referring to the specific 

compounds described in the ’380 patent.  

109. Upon information and belief, the non-infringement contentions in the 

MSN Notice Letter are not supported by an independent opinion of an outside expert in 

chemistry.

110. The reasons provided in the MSN Notice Letter for non-infringement of 

Claims 15, 16, 18, and 19 are all built on the same baseless claim that MSN’s ANDA product 

does not infringe based on judicial estoppel.

111. Upon information and belief, MSN was aware prior to December 4, 2017 

that the structure of MSN’s ANDA product includes a group with chemical formula: PO(O-)2.  

112. The MSN Notice Letter states that “[o]ne of ordinary skill in the art would 

recognize the PO(O-)2 group as being a phosphoryl group.” 

113. Upon information and belief, MSN was aware prior to December 4, 2017 

that the structure of MSN’s ANDA product contains a phosphoryl group.

114. Upon information and belief, MSN was aware prior to December 4, 2017 

that MSN’s ANDA product contains two pharmaceutically acceptable monovalent counterions 

derived from N-methyl-D-glucamine.

115. The MSN Notice Letter states that “Independent Claim 14 is directed to 

‘[a] compound which is: 2-(R)-(1-(R)-(3,5-bis(trifluoromethyl)phenyl)ethoxy)-3-(S)-(4-
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fluoro)phenyl-4-(3-(1-phosphoryl-5-oxo-4 H-1,2,4-triazolo)methylmorpholine; or a 

pharmaceutically acceptable salt thereof.’”

116. The MSN Notice Letter states that Claim 14 contains a “phosphoryl 

group.”  The MSN Notice Letter further states that “MSN’s proposed product is a phosphonate-

containing compound” that does not fall within the scope of Claim 14.

117. MSN in fact admits in the MSN Notice Letter that MSN’s defense based 

on judicial estoppel is premised on a manipulation of an alternative chemical nomenclature.  The 

MSN Notice Letter states that there would be no infringement of claim 14 “under the doctrine of 

equivalents because it would vitiate the claim limitations requiring the specifically recited . . . 

phosphoryl groups in the nomenclature used by the claims.”

118. Upon information and belief, MSN was aware prior to December 4, 2017 

that the compound recited in Claim 14 could be identified with an alternative nomenclature that 

does not refer to a phosphoryl group.

119. The MSN Notice Letter does not allege any separate reason for non-

infringement of Claims 15 and 16 of the ’336 patent besides that they depend from Claim 14.  

120. The MSN Notice Letter states that “MSN’s proposed product does not 

literally infringe any of claims 13, 17, or 18 because it does not possess the phosphoryl group 

attached to a triazole ring as required by these claims.”

121. The MSN Notice Letter states that “MSN’s proposed product does not 

literally infringe either of claims 19 or 23 because it does not possess the phosphoryl groups 

required by the structures depicted by these claims.”
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122. Upon information and belief, MSN was aware prior to December 4, 2017 

that the structure of MSN’s ANDA product contains a PO(O-)2 group with phosphorous atom

bonded to a nitrogen atom at the N1 position of a 5-oxo-1,2,4-triazolone substituent.

123. The MSN Notice Letter states that “[t]here is also no infringement of 

claim 19 or 23 under the doctrine of equivalents.  Broadening claims 19 and 23 to encompass a 

compound that does not contain a phosphoryl group as required by these claims would 

effectively vitiate this limitation set forth in the structures of these claims.”

124. The phosphonate in the structure of MSN’s ANDA product contains a 

PO(O-)2 group.

125. Each claim limitation of Claim 15 of the ’336 patent is literally present in 

the MSN ANDA product.

126. Each claim limitation of Claim 16 of the ’336 patent is literally present in 

the MSN ANDA product.

127. Each claim limitation of Claim 18 of the ’336 patent is literally present in 

the MSN ANDA product.

128. Each claim limitation of Claim 19 of the ’336 patent is literally present in 

the MSN ANDA product.

129. MSN was aware prior to December 4, 2017 that the parties in the Sandoz 

Litigation stipulated that the fosaprepitant dimeglumine IV powder, Eq 150 mg base/vial, 

described in Sandoz’s ANDA was literally within the scope of Claims 15, 16, 18, and 19 of the 

’336 patent.
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130. MSN was aware prior to December 4, 2017 that this Court found in the 

Sandoz Litigation that Merck’s EMEND® for Injection (fosaprepitant dimeglumine) embodies 

the features of Claims 15, 16, 18, and 19 of the ’336 patent.  

131. The MSN Notice Letter does not allege that Claim 15 of the ’336 patent is 

invalid.

132. The MSN Notice Letter does not allege that Claim 16 of the ’336 patent is 

invalid. 

133. The MSN Notice Letter does not allege that Claim 18 of the ’336 patent is 

invalid. 

134. The MSN Notice Letter does not allege that Claim 19 of the ’336 patent is 

invalid. 

135. Upon information and belief, MSN was aware prior to December 4, 2017 

of the District Court’s opinion in the Sandoz Litigation, where this Court determined after a trial 

that Claims 15, 16, 18, and 19 of the ’336 patent, the asserted claims in that action, were

infringed and not invalid.  

136. Subsequent to this Court’s determination in the Sandoz Litigation, Merck 

complied with a request pursuant to 21 U.S.C. § 355a for pediatric exclusivity.  Upon grant of 

Merck’s request, the period during which an application may not be approved under 21 U.S.C. § 

355(c)(3) or 355(j)(5)(B) shall be extended by a period of six months after the date the ’336 

patent expires (including any patent extensions). 21 U.S.C. § 355a (c)(1)(B)(ii).

137. Upon information and belief, MSN was aware prior to December 4, 2017 

of the PTAB decision in IPR2015-00419 on June 25, 2015, where the PTAB denied a petition by 

Apotex Inc. for an inter partes review of Claims 1, 3-8, and 10-25 of the ’336 patent.
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138. Upon information and belief, MSN was aware prior to December 4, 2017 

of the PTAB decision in IPR2015-00419 on October 27, 2015, where the PTAB denied a request 

from Apotex Inc. for rehearing on the denial of its petition for inter partes review of the ’336 

patent.

COUNT FOR INFRINGEMENT
BY MSN OF U.S. PATENT NO. 5,691,336

139. Merck re-alleges paragraphs 1-138 as if fully set forth herein.

140. By seeking approval of its ANDA to engage in the commercial 

manufacture, use, or sale of a drug product claimed in the ’336 patent before its expiration,

including its patent term extension, MSN has infringed the ’336 patent pursuant to 35 U.S.C. 

§ 271(e)(2)(A).

141. The commercial manufacture, use, offer to sell, sale, or importation of the 

MSN ANDA product, if approved by the FDA, prior to the expiration of the ’336 patent,

including its patent term extension, would infringe the ’336 patent under 35 U.S.C. § 271.

142. Upon information and belief, MSN was aware of the existence of the ’336 

patent and was aware that the filing of its ANDA and certification with respect to the ’336 patent 

constituted an act of infringement of that patent.

143. The MSN Notice Letter lacks any contention that the ’336 patent is 

invalid.  In addition, MSN filed MSN’s ANDA without adequate justification for asserting the 

’336 patent to be invalid, unenforceable, and/or not infringed by the commercial manufacture, 

use, or sale of MSN’s ANDA product.  MSN’s conduct in certifying invalidity, unenforceability, 

and/or non-infringement with respect to the ’336 patent renders this case “exceptional” under 35 

U.S.C. § 285.
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144. Upon information and belief, MSN intends to engage in the manufacture, 

use, offer for sale, sale, and/or importation of its generic MSN ANDA product immediately and 

imminently upon approval of its ANDA.

145. Upon information and belief, upon FDA approval of its ANDA, MSN will 

infringe the ’336 patent by making, using, offering to sell, and selling its generic MSN ANDA 

product in the United States and/or importing such a product into the United States.

146. Merck is entitled to relief provided by 35 U.S.C. § 271(e)(4), including an 

order of this Court that the effective date of the approval of MSN’s ANDA No. 209965 be a date 

that is not earlier than the expiration of the patent term extension granted by the USPTO pursuant 

to 35 U.S.C. § 156, or any later expiration of exclusivity for the ’336 patent to which Merck is or 

becomes entitled.

147. Merck is entitled to a declaration that, if MSN commercially 

manufactures, uses, offers for sale, or sells the MSN ANDA product within the United States, 

imports the MSN ANDA product into the United States, and/or induces or contributes to such 

conduct, MSN will infringe the ’336 patent under 35 U.S.C. § 271(a), (b), and/or (c).

148. Merck will be irreparably harmed by MSN’s infringing activities unless 

those activities are enjoined by this Court.  Merck does not have an adequate remedy at law.

PRAYER FOR RELIEF

WHEREFORE, Merck respectfully requests the following relief:

A. A Judgment be entered that MSN has infringed the ’336 patent by 

submitting the aforesaid ANDA;

B. Preliminary and permanent injunctions be issued, pursuant to 35 

U.S.C. § 271(e)(4)(B), restraining and enjoining MSN, its officers, agents, attorneys, affiliates, 

divisions, successors and employees, and those acting in privity or concert with them, from 
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engaging in the commercial manufacture, use, offer to sell, or sale within the United States, or 

importation into the United States, of drugs, or from inducing and/or encouraging the use of 

methods, claimed in the ’336 patent;

C. An Order be issued pursuant to 35 U.S.C. § 271(e)(4)(A) that the 

effective date of any approval of ANDA No. 209965 be a date that is not earlier than the 

expiration of the ’336 patent, including any extensions thereof and any later expiration of 

exclusivity for those patents to which Merck is or becomes entitled;

D. An Order be entered that this case is exceptional, and that Merck is

entitled to its reasonable attorneys’ fees pursuant to 35 U.S.C. § 285; and

E. Such other and further relief as the Court may deem just and 

proper.
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Dated:  January 16, 2018 By: s/ Charles M. Lizza
Charles M. Lizza
William C. Baton
SAUL EWING ARNSTEIN & LEHR LLP
One Riverfront Plaza, Suite 1520
Newark, NJ 07102-5426
(973) 286-6700
clizza@saul.com

OF COUNSEL:
Bruce M. Wexler
Preston K. Ratliff II
PAUL HASTINGS LLP
200 Park Avenue
New York, NY 10166
(212) 318-6000

William Krovatin
James Holston
Richard C. Billups
MERCK SHARP & DOHME CORP.
126 E. Lincoln Avenue
Rahway, NJ 07065

Attorneys for Plaintiff
Merck Sharp & Dohme Corp.
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CERTIFICATION PURSUANT TO L. CIV. R. 11.2 & 40.1

I hereby certify that the matter in controversy involves the same plaintiff and the same 

patent (United States Patent No. 5,691,336) that was at issue in the matters captioned Merck v. 

Sharp & Dohme Corp. v. Sandoz, Inc., Civil Action No. 12-3289 (PGS)(LHG) (the “Sandoz

Case”), Merck v. Sharp & Dohme Corp. v. Accord Healthcare, Inc., USA, et al., Civil Action 

No. 12-3324 (PGS)(LHG) (the “Accord Case”), Merck v. Sharp & Dohme Corp. v. Fresenius 

Kabi USA, LLC, Civil Action No. 14-3917 (PGS)(LHG) (the “Fresenius Case”), and Merck v. 

Sharp & Dohme Corp. v. Apotex Inc., et al., Civil Action No. 17-5399 (PGS)(LHG) (the “Apotex

Case”) which are now closed.  After a trial on the merits, the Hon. Peter G. Sheridan, U.S.D.J. 

issued final judgments in favor of Merck on October 13, 2015 in the Sandoz Case and on October 

23, 2015 in the Accord Case.  The Fresenius Case was resolved by agreement of the parties and 

an Order of the Court on January 11, 2016.  Likewise, the Apotex Case was resolved by 

agreement of the parties and an Order of the Court on October 11, 2017.

I further certify that, to the best of my knowledge, the matter in controversy is not the

subject of any other action pending in any court, or of any pending arbitration or administrative

proceeding.
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Dated:  January 16, 2018 By: s/ Charles M. Lizza
Charles M. Lizza
William C. Baton
SAUL EWING ARNSTEIN & LEHR LLP
One Riverfront Plaza, Suite 1520
Newark, NJ 07102-5426
(973) 286-6700
clizza@saul.com

OF COUNSEL:
Bruce M. Wexler
Preston K. Ratliff II
PAUL HASTINGS LLP
200 Park Avenue
New York, NY 10166
(212) 318-6000

William Krovatin
James Holston
Richard C. Billups
MERCK SHARP & DOHME CORP.
126 E. Lincoln Avenue
Rahway, NJ 07065

Attorneys for Plaintiff
Merck Sharp & Dohme Corp.
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5,691,336 
1 

MORPHOLINE COMPOUNDS ARE 
PRODRUGS USEFUL AS TACHYKININ 

RECEPTOR ANTAGONISTS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of PCT appli 
cation U.S. Ser. No. 95/02551, ?led Feb. 28, 1995, and a 
continuation-in-part of application Ser. No. 08/206,771 ?led 
Mar. 4, 1994, now abandoned. 

BACKGROUND OF THE INVENTION 

Analgesia has historically been achieved in the central 
nervous system by opiates and analogs which are addictive, 
and peripherally by cyclooxygenase inhibitors that have 
gastric side effects. Substance P antagonists may induce 
analgesia both centrally and peripherally. In addition, sub 
stance P antagonists are inhibitory of neurogenic in?amma 
tion. 

The neuropeptide receptors for substance P(neurok1'nin-1; 
NK-l) are widely distributed throughout the mammalian 
nervous system (especially brain and spinal ganglia), the 
circulatory system and pmipheral tissues (especially the 
duodenum and jejunum) and are involved in regulating a 
number of diverse biological processes. This includes sen 
sory perception of olfaction, vision, audition and pain, 
movement control, gastric motility, vasodilation, salivation, 
and micturition (B. Pernow, Pharmacol. Rev., 1983, 35, 
85-141). The NKl and NK2 receptor subtypes are impli 
cated in synaptic transmission (Laneuville et al., Life Sci., 
42: 1295-1305 (1988)). 
The receptor for substance P is a member of the super 

farnily of G protein-coupled receptors. This superfamily is 
an extremely diverse group of receptors in terms of activat 
ing ligands and biological functions. In addition to the 
tachykinin receptors, this receptor superfamily includes the 
opsins, the adrenergic receptors, the mnscarinic receptors, 
the dopamine receptors, the serotonin receptors, a thyroid 
stimulating hormone receptor, a luteinizing hon'none 
choriogonadotropic hormone receptor, the product of the 
oncogene ras, the yeast mating factor receptors, a Dictyos 
telium cAMP receptor, and receptors for other hormones and 
neurotransmitters (see A. D. Hershey, et al., J. Biol. Chem., 
1991, 226, 4366-4373). 

Substance P (also called “SP” herein) is a naturally 
occurring undecapeptide belonging to the tachylrinin family 
of peptides, the latter being so-named because of their 
prompt contractile action on extravascular smooth muscle 
tissue. The tachylcinins are distinguished by a conserved 
carboxyl-terminal sequence Phe-X-Gly-Leu-Met-NH2. In 
addition to SP the known mammalian tachykinins include 
neurokinin A and neurokinin B. The current nomenclature 
designates the receptors for SP, neurokinin A, and neuroki 
nin B as NK-l, NK-2, and NK-3, respectively. 
More speci?cally, substance P is a pharmacologically 

active neuropeptide that is produced in mammals and pos 
sesses a characteristic amino acid sequence (Chang et al., 
Nature New Biol. 232, 86 (1971); D. F. Veber et al., U.S. Pat. 
No. 4,680,283. 

Substance P is a pharmacologically-active neuropeptide 
that is produced in mammals and acts as a vasodilator, a 
depressant, stimulates salivation and produces increased 
capillary permeability. It is also capable of producing both 
analgesia and hyperalgesia in animals, depending on close 
and pain responsiveness of the animal (see R. C. A. Fred 
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erickson et al., Science, 199, 1359 (1978); P. Oehme et al., 
Science, 208, 305 (1980)) and plays a role in sensory 
transmission and pain perception (T. M. Jessell, Advan. 
Biochem. Psychophamiacol. 28, 189 (1981)). For example, 
substance P is believed to be involved in the neurotransrnis 
sion of pain sensations [Otsuka et al, “Role of Substance P 
as a Sensory Transmitter in Spinal Cord and Sympathetic 
Ganglia” in 1982 Substance P in the Nervous System, Ciba 
Foundation Symposium 91, 13-34 (published by Pitman) 
and Otsuka and Yanagisawa, “Does Substance P Act as a 
Pain Transmitter?” TIPS, 8 506-510 (December 1987)], 
speci?cally in the transmission of pain in migraine (see B. . 
E. B. Sandberg et al., Journal of Medicinal Chemistry, 25, 
1009 (1982); M. A. Moskowitz, Trends Phamacol. Sci, 13, 
307-3 11 (1992)), and in arthritis (Levine, et al. Science, 226 
547-549 (1984); M. Lotz, et al., Science, 235, 893-895 
(1987)). Tachykinins have also been implicated in gas 
trointestinal (GI) disorders and diseases of the GI tract, such 
as in?ammatory bowel disease [see Mantyh et al., 
Neuroscience, 25 (3), 817-37 (1988) and D. Regoli in 
“Trends in Cluster Headache” Ed. F. Sicuteri et al., Elsevier 
Scienti?c Publishers, Amsterdam, pp. 85-95 (1987)], and 
emesis [Trends Pharmacol. Sci, 9, 334-341 (1988), F. D. 
Tatersall, et al., Eur: J. PharmacoL, 250, R5-R6 (1993)]. 

It is also hypothesized that there is a neurogenic mecha 
nism for arthritis in which substance Pmay play a role [Kidd 
et al., “A Neurogenic Mechanism for Symmetric Arthritis” 
in The Lancet, 11 Nov. 1989 and Gronblad et al., “Neu 
ropeptides in Synovium of Patients with Rheumatoid Arthri 
tis and Osteoarthritis” in J. Rheumatol. 15(12) 1807-10 
(198 8)]. Therefore, substance P is believed to be involved in 
the in?ammatory response in diseases such as rheumatoid 
arthritis and osteoarthritis [O’Byrne et al., Arthritis and 
Rheumatism, 33 1023-8 (1990)]. 

Evidence for the usefulness of tachykinin receptor antago 
nists in pain, headache, especially migraine, Alzheimer’s 
disease, multiple sclerosis, attenuation of morphine 
withdrawal, cardiovascular changes, oedema, such as 
oedema caused by thermal injury, chronic in?ammatory 
diseases such as rheumatoid arthritis, asthma/bronchial 
hyperreactivity and other respiratory diseases including 
allergic rhinitis, in?ammatory diseases of the gut including 
nlcerative colitis and Chrohn’s disease, ocular injury and 
ocular in?ammatory diseases, proliferative 
vitreoretinopathy, irritable bowel syndrome and disorders of 
bladder function including cystitis and bladder detruser 
hyperre?exia is reviewed in "l‘achykinin Receptors and 
Tachykinin Receptor Antagonists,” C. A. Maggi, R. 
Patacchini, P. Rovero and A. Giachetti, J. Auton. Pharmacol, 
13, 23-93 (1993); see also R. M. Snider, et al., Chem. Ind., 
11, 792-794 (1991). Neurokinin-l receptor antagonists 
alone or in combination with bradykinin receptor antago 
nists may also be useful in the prevention and treatment of 
in?ammatory conditions in the lower urinary tract, espe 
cially cystitis [Giuliani, et al., J. Urology, 150, 1014-1017 
( 1993)]. Other disease areas Where tachykinin antagonists 
are believed to be useful are allergic conditions [Hamelet et 
al., Can. J. Pharmacol. PhysioL, 66, 1361-7 (1988)], immu 
noregulation [Lotz, et al., Science, 241 1218-21 (1988), 
Kimball, et al., J. ImmunoL, 141 (10) 3564-9 (1988); A. 
Perianin, et al., Biochem. Biophys. Res Commun. 161, 520 
(1989)], post-operative pain and nausea [C. Bountra, et al., 
Eur. J. PhannacoL, 249, R3-R4 (1993), F. D. Tattersall, et 
al., Neuropharmacology, 33, 259-260 (1994)], vasodilation, 
bronchospasm, re?ex or neuronal control of the viscera 
[Mantyh et al., PNAS, 85, 3235-9 (1988)] and, possibly by 
arresting or slowing B-amyloid-mediated neurodegenerative 
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changes [Yankner et al., Science, 250, 279-82 (1990)] in 
senile dementia of the Alzheimer type, Alzheimer’s disease 
and Downs Syndrome. Substance P may also play a role in 
demyelinating diseases such as multiple sclerosis and amyo 
trophic lateral sclerosis [J . Luber-Narod, et. al., poster 
C.I.N.P. XVllIth Congress, 28th Jun-2nd Jul., 1992], and in 
disorders of bladder function such as bladder detrusor hyper 
re?exia [Lancet 16th May 1992, 1239]. Antagonists selec 
tive for the neurokinin-l (NK-l) and/or the neurokinin-2 
(NK-2) receptor may be useful in the treatment of asthmatic 
disease (Frossard et al., Life Sci., 49, 1941-1953 (1991); 
Advenier, et al., Biochem. Biophys. Res. C0mm., 184(3), 
1418-1424 (1992); P. Barnes, et al., Trends Phamlacol. Sci, 
11, 185-189 (1993)). Tachykinin antagonists may also be 
useful in the treatment of small cell carcinomas, in particular 
small cell lung cancer (SCLC) [Langdon et al., Cancer 
Research, 52, 4554-7 (1992)]. 

It has furthermore been suggested that tachykinin receptor 
antagonists have utility in the following disorders: 
depression, dysthyrnic disorders, chronic obstructive air 
ways disease, hypersensitivity disorders such as poison ivy, 
vasospastic diseases such as angina and Reynauld’s disease, 
?brosing and collagen diseases such as scleroderrna and 
eosinophillic fascioliasis, re?ex sympathetic dystrophy such 
as shoulder/hand syndrome, addiction disorders such as 
alcoholism, stress related somatic disorders, neuropathy, 
neuralgia, disorder related to immune enhancement or sup 
pression such as systemic lupus erythrnatosus (EPO Publi 
cation No. 0,436,334), ophthalmic diseases such as 
conjunctivitis, vernal conjunctivitis, and the like, and cuta 
neous diseases such as contact dermatitis, atopic dermatitis, 
urticaria, and other eczematoid dermatitis (EPO Publication 
No. 0,394,989). 

Substance P antagonists may be useful in mediating 
neurogenic mucus secretion in mammalian airways and 
hence provide treatment and symptomatic relief in diseases 
characterized by mucus secretion, in particular, cystic ?bro 
sis [S. Ramnarine, et al., abstract presented at 1993 ALA/ 
ATS Int’l Conference, 16-19 May, 1993, published in Am. 
Rev. of Respiratory Dis., May 1993]. 

In the recent past, some attempts have been made to 
provide peptide-like substances that are antagonists for the 
receptors of substance P and other tachykinin peptides in 
order to more effectively treat the various disorders and 
diseases mentioned above. For example Lowe, Drugs of the 
Future, 17 (12) 1115-1121 (1992) and EPO Publication Nos. 
0,347,802, 0,401,177 and 0,412,452 disclose various pep 
tides as neurokinin A antagonists. Also, PCI‘ Patent Publi 
cation W0 93/ 14113 discloses certain peptides as tachykinin 
antagonists. In addition, EPO Publication No. 0,336,230 
discloses heptapeptides which are substance P antagonists 
useful in the treatment of asthma. Merck U.S. Pat. No. 
4,680,283 also discloses peptidal analogs of substance P. 
Certain inhibitors of tachykinins have been described in U.S. 
Pat. No. 4,501,733, by replacing residues in substance P 
sequence by Trp residues. A further class of tachyln'nin 
receptor antagonists, comprising a monomeric or dimeric 
hexa- or heptapeptide unit in linear or cyclic form, is 
described in GB-A-2216529. 
The peptide-like nature of such substances make them too 

labile from a metabolic point of view to serve as practical 
therapeutic agents in the treatment of disease. The non 
peptidic antagonists of the present invention, on the other 
hand, do not possess this drawback, as they are expected to 
be more stable from a metabolic point of view than the 
previously-discussed agents. 

It is known in the an that baclofen (B-(aminoethyl)-4 
chlorobenzenepropanoic acid) in the central nervous system 
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e?’ectively blocks the excitatory activity of substance P, and 
the excitatory responses to other compounds such as ace 
tylcholine and glutamate are inhibited as well. P?zer WIPO 
patent applications (PCI‘ publication Nos. W0 90/05525, 
W0 90/05729, W0 91/18899, W0 92/12151 and W0 
92/12152) and publications (Science, 251, 435-437 (1991); 
Science, 251, 437-439 (1991); J. Med. Chem, 35, 
2591-2600 (1992)) disclose 2-aryhnethyl-3-substituted 
amino-quinuclidine derivatives which are disclosed as being 
useful as substance P antagonists for treating gastrointestinal 
disorders, central nervous system disorders, in?ammatory 
diseases and pain or migraine. A Glaxo European patent 
application (EPO Publication No. 0,360,390) discloses vari 
ous spirolactarn-substituted amino acids and peptides which 
are antagonists or agonists of substance P. A P?zer WIPO 
patent application (PCI‘ Publication No. W0 92/06079) 
discloses fused-ring analogs of nitrogen-containing nonaro 
matic heterocycles as useful for the treatment of diseases 
mediated by an excess of substance P. AP?zer WIPO patent 
application (PCT Publication No. WO 92/15585 discloses 
1-azabicyclo[3.2.2]nonan-3-arnine derivatives as substance 
P antagonists. A P?zer WlPO patent application (PCI‘ Pub 
lication No. WO 93/10073) discloses ethylenediamine 
derivatives as substance P antagonists. PCI‘ Publication No. 
W0 93/01169 discloses certain aromatic compounds as 
tachykinin receptor antagonists. A Sano? publication (Life 
Sci., 50, PL10l-PL106 (1992)) discloses a 4-phenyl piperi 
dine derivative as an antagonist of the neurokinin A (NKZ) 
receptor. 

Howson et a1. (Biorg. & Med. Chem. Lett., 2 (6), 559-564 
(1992)) disclose certain 3-amino and 3-oxy quinuclidine 
compounds and their binding to substance P receptors. EPO 
Publication 0,499,313 discloses certain 3-oxy and 3-thio 
azabicyclic compounds as tachykinin antagonists. U.S. Pat 
No. 3,506,673 discloses certain 3-hydroxy quinuclidine 
compounds as central nervous system stimulants. A P?zer 
EPO Patent application (EPO Publication 0,436,334) dis 
closes certain 3-aminopiperidine compounds as substance P 
antagonists. U.S. Pat. No. 5,064,838 discloses certain 1,4 
disubstituted piperidinyl compounds as analgesics. PCT 
Publication No. WO 92/12128 discloses certain piperidine 
and pyrrolidine compounds as analgesics. Peyronel, et al. 
(Biorg 8: Med. Chem. Lett, 2 (1), 37-40 (1992)) disclose a 
fused ring pyrrolidine compound as a substance P antago 
nist. EPO Publication No. 0,360,390 discloses certain spiro 
lactarn derivatives as substance P antagonists. U.S. Pat. No. 
4,804,661 discloses certain piperazine compounds as anal 
gesics. U.S. Pat. No. 4,943,578 discloses certain piperazine 
compounds useful in the treatment of pain. PCI‘ Publication 
No. W0 92/01679 discloses certain 1,4-disubstituted pip 
erazines useful in the treatment of mental disorders in which 
a doparninergic de?cit is implicated. PCI‘ Publication No. 
WO 94/00440, EPO Publication No. 0,577,394 and PCT 
Publication No. W0 95/ 16679 disclose certain morpholine 
and thiomorpholine substance P antagonists, some of which 
are the parent compounds to the instant prodrugs. 

Prodrugs are entities structurally related to a biologically 
active substance (the “parent drug”) which, after 
administration, release the parent drug in vivo as the result 
of some metabolic process, such as enzymatic or chemical 
hydrolysis of a carboxylic, phosphoric or sulfate ester or 
reduction or oxidation of a susceptible functionality (see, for 
example, discussions by (1) A. A. Sinkula and S. H. 
'Yalkowsky, J. Pharm. Sci. 64, 181 (1975); (2) L. A. 
Svensson, Pharm Weekbl, 122. 245-250 (1987); (3) L. P. 
Balant, E. Doelker and P. Buri Eur: J. Drug Metab. and 
Phamtacokinetics, 15, 143-153 (1990); (4) N. Bodor, Drugs 
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of the Future, 6, 165-182 (1981); (5) Design of Biophar 
maceutical Properties through Prodrugs and Analogs, E. B. 
Roche, Ed, American Pharmaceutical Association Academy 
of Pharmaceutical Sciences, Washington, DC, (1977); (6) 
H. Bundgaard Advanced Drug Delivery Reviews, 3, 39-65 
(1989)). The advantage of a prodrug may lie in its physical 
properties, such as enhanced water solubility for parenteral 
administration compared to the parent drug, or it may 
enhance absorption from the digestive tract, or it may 
enhance drug stability for long-ten storage. In general, a 
prodrug possesses less biological activity than its parent 
drug. 

SUMMARY OF THE INVENTION 

This invention is concerned with novel compounds rep 
resented by structural formula 1: 

R6 

R3 0 

I Z R 

(0),’ R11 

R13 R12 

wherein R2, R3, R6, R7, R8, R11, R12, R13, A, B, p, Y and Z 
are hereinafter de?ned. 
The invention is also concerned with pharmaceutical 

formulations comprising these novel compounds as active 
ingredients and the use of the novel compounds and their 
formulations in the treatment of certain disorders. 
The compounds of this invention are tachykinin receptor 

antagonists and are useful in the treatment of in?ammatory 
diseases, pain or migraine, asthma, and emesis. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The novel compounds of this invention are represented by 
structural formula I: 

R6 

R11 

R13 R12 

or a pharmaceutically acceptable salt thereof, wherein: 
R2 and R3 are independently selected from the group 

consisting of: 
(1) hydrogen, 
(2) C1_6 alkyl, unsubstituted or substituted with one or 
more 'of the substituents selected from: 
(a) hydroxy, ' 

(b) oxo, 
(C) C1-6 alkoxy, 
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(d) pheny1-C1_3 alkoxy, 
(e) phenyl, 
(f) —CN: 
(a) halo, 
(h) —NRQRIO, wherein R9 and R10 are indepen 

dently selected from: 
(i) hydrogen, 
(ii) C1-6 alkyl, 
(iii) hydroxy-C1_6 alkyl, and 
(iv) phenyl, 

(i) —NRQCORIO, wherein R9 and R10 are as de?ned 
above, 

(j) —NRQCOZRIO, wherein R9 and R10 are as de?ned 
above, 

(k) —-CONR9R1°, wherein R9 and R10 are as de?ned 
above, 

(1) —COR9, wherein R9 is as de?ned above, and 
(m) —CO2R9, wherein R5‘ is as de?ned above; 

(3) CM alkenyl, unsubstituted or substituted with one 
or more of the substituent(s) selected from: 
(a) hydroxy, 
(b) oxo, 
(0) CH; alkoxy, 
(d) pheny1-C1_3 alkoxy, 
(C) Phenyl, 
(f) —CN, 
(a) halo, 
(h) —CONR9R10 wherein R9 and R10 are as de?ned 

above, 
(i) —COR9 wherein R9 is as de?ned above, 
(j) —CO2R9, wherein R9 is as de?ned above; 

(4) cz-e alkynyli 
(5) phenyl, unsubstituted or substituted with one or 
more of the substituent(s) selected from: 
(a) hydroxy, 
(b) C1-6 alkoxyv 
(C) C1-6 alkyl, 
((1) (32-5 alkcnyls 
(E) halo, 
(f) —CN, 

_NO29 
(h) —CF3, 
(i) —(CH2)m—NR9R1°, wherein m, R9 and R10 are 

as de?ned above, 
0) —NR9COR1‘), wherein R9 and R1° are as de?ned 

above, 
(k) -NR9co,R1°, wherein R9 and R10 are as 
de?ned above, 

(1) —CONR 1°, wherein R9 and R10 are as de?ned 
above, 

(In) —COzNRgRm, wherein R9 and R10 are as 
de?ned above, 

(11) —COR9, wherein R9 is as de?ned above; 
(0) —COZRQ, wherein R9 is as de?ned above; 

and, alternatively, the groups R2 and R3 are joined together 
to form a carbocyclic ring selected from the group consisting 
of: 

(a) cyclopentyl, 
(b) cyclohexyl, 
(c) Phenyl, 

and wherein the carbocyclic ring is unsubstituted or substi 
tuted with one or more substituents selected from: 

(i) cne?lkyl, 
(ii) clealkoxy, 
(iii) —NRQRIO, wherein R9 and R10 are as 

de?ned above, 
(iv) halo, and 
(v) tri?uoromethyl; 
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and, alternatively, the groups R2 and R3 are joined together (i) —-(CH2),,,—NR9R1°, wherein m, R9 and‘R1o are 
to form a heterocyclic ring selected from the group consist- as de?ned above, 
ing of: (j) —NRQCOR“), wherein R9 and R10 are as de?ned 

(a) pyrrolidinyl, above, 
(b) piperidinyl, 5 (k) —NRgcozRl", wherein R9 and R1° are as 
c 01 l, de?ned above, 
(d) gyynridiiyl, (l) ——'CONR9R1°, wherein R9 and R10 are as de?ned 
e imidazol 1, above, 
ED) furanyl, y (In) _co2NR9R1°, wherein R9 and R10 are as 
(g) oxazolyl, 10 de?ned above, 
(h) thienyl, and (n) —CORZ wherein Rggis as de?ned above; 
(i) thiazolyl, (o) —CO2R , wherein R is as de?ned above; 

and wherein the heterocyclic ring is unsubstituted or sub- (6) halo, 
stituted with one or more substituent(s) selected from: (7) —CN, 

6) cnealkyl» 15 (8) —CFB’ 
(ii) 0110- (9) _NO2’ 
(iii) ch?alkoxy, (10) —SR“, wherein R14 is hydrogen or C1_5alkyl, 
(iv) —NRQRIO, wherein R9 and R10 are as (11) —SORI“, wherein R14 is as de?ned above, 

de?ned above, (12) -—SO2R14, wherein R14 is as de?ned above, 
(v) halo, and 20 (13) NRQCORIO, wherein R9 and R10 are as de?ned 
(vi) tn'?uoromethyl; abOVe, 

R6, R7 and R8 are independently selected from the group (12) CONRQCORIO, Wh?r?ill R9 and R10 are as de?ned 
consistin of: 0V6, 
(1) hydroggen; (15) NR 1°, wherein R9 and R10 are as de?ned above, 
(2) CH; alkyl, unsubstituted or substituted with one or 25 (16) NRgcorzRlo’ wherein R9 and R“) are as de?ned 
more of the substituents selected from: above, 
(a) hydroxy, (17) hYdTOXY, 
(b) 0x0, (18) CiealkOXy, 
(c) CH3 alkoxy, (19) COR9, wherein R9 is as de?ned above, 
(d) phcny1_C1_3 alkoxy, 30 50211;, :vherein R9 is as de?ned above, 
e) hen l, ‘Pym y a 

(f) (22) 3-PY11'dy1, 
(g) halo, (23) 4-pyridyl, 
(h) —NRQRIO, wherein R9 and R10 are as de?ned (24) 5'teu'azolyls 

above’ 35 (25) 2-oxazolyl, and 
(i) —NRQCORIO, wherein R9 and R10 are as de?ned (26) z'thiazolyli 

above, R11, R12 and R13 are independently selected from the 
(j) —NRQCOZRIO, wherein R9 and R10 are as de?ned de?nitions of R6, R7 and R8, or —OX; 

above, A is selected from the group consisting of: 
(k) —CONR 1°, wherein R9 and R10 are as de?ned 40 (1) CH5 alkyl, unsubstituted or substituted with one or 

above. more of the substituents selected from: 
(1) —COR9, wherein R9 is as de?ned above, and (a) hydroxy, 
(m) —CO2R9, wherein R9 is as de?ned above; (b) 0x0, 

(3) CM; alkenyl, unsubstituted or substituted with one (0) C1_6 alkoxy, 
or more of the substituent(s) selected from: 45 (d) phenyl-C1_3 alkoxy, 
(a) hydroxy, (¢)Phcny1, 
('9) 0X0, (f) —CN, 
(c) CH5 alkoxy, (g) halo, wherein halo is ?uoro, chloro, bromo or 
(d) phenyl-C1_3 alkoxy, iodo, 
(e) phenyl, 50 (h) —NRgRm, wherein R9 and R10 are as de?ned 
(f) —CN, above, 
(g) halo, (i) —NRQCORIO, wherein R9 and R10 are as de?ned 
(h) —CON'RQR1o wherein R9 and R10 are as de?ned above, 

above, (j) —NR9CO2Rm, wherein R9 and R10 are as de?ned 
(i) —CORg wherein R9 is as de?ned above, 55 above, 
(i) —CO2R9, wherein R9 is as de?ned above; (k)--CONR9R1°, wherein R9 and R10 are as de?ned 

(4) C2-e alkynyl; above, 
(5) phenyl, unsubstituted or substituted with one or (1) —COR9, wherein R9 is as de?ned above, and 

more of the substituent(s) selected from: (m) —CO2R9, wherein R9 is as de?ned above; 
(a) hydroxy, 60 (2) C2_6 alkenyl, unsubstituted or substituted with one 
(b) CH5 alkoxy, or more of the substituent(s) selected from: 
(C) cr-e alkyls (a) hYd-TOXY, 
(d) C2_5 alkenyl, (b) 0x0, 
(6) halo, (c) C1-6 alkoXYs 
(t) —CN, 65 (d) phenyl-C1_3 alkoxy, 
(g) —NOs, (e) phenyl, 
(h) —'CF3’ (f) —CN, 
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(g) halo, 
(h) —CONR 10 wherein R9 and R10 are as de?ned 

above, 
(i) —COR9 wherein R9 is as de?ned above, and 
(j) —CO2R9, wherein R9 is as de?ned above; and 

(3) C2-6 alky?yl; 
B is a heterocycle, wherein the heterocycle is selected 
from the group consisting of: 

H / 
N-N N-N 

/ ’ / ’ l/aNxo i/aNxo l H 
X 

X x 
\ H \ H 
N-N N-N 

young Veqx, 
x 

H / 
N-N N-N 

I , _ , J/LNXS !/¢N,\S I H 
x 

x 
H / 

N-N N-N 

1/4 N *0/35 V4 N )\S/X! 
X 

N-Nl N-N N --\\ 
/ 9’ / y / N’ 

N If T/ 
X X 

N-N N=N 

, \\N, \N , I/QN/ I/QN/ \X It 
X , 

/ H 

/ N / “ 

MN *0 K11‘ /\0 
H l 

x 

x 
/ H 
N N 

/ , , ‘/(Nxs /Nxs H l 
x 

H H 

/ N / N MN )\O/X VZ'N )\S/X, 

5 

1O 

20 

25 

10 
-cont:inued 

Va} /If\ a 

30 and wherein the heterocycle is substituted in addition to —X 

55 

with one or more substituent(s) selected ?'om: 
(i) hydrogen 
(ii) C1 6 alkyl, unsubstituted or substituted with 

halo, —CF3, ——OCH3, or phenyl, 
C1-6 alkoxyr 

(iv) oxo, 
(v) hYdIOXY, 
(vi) thioxo, 
(vii) —SR9, wherein R9 is as de?ned above, 
(viii)ha1o, 
(ix) cyano, 
(X)Ph¢I1y1, 
(xi) tri?uoromethyl, 
(xii) —(CH2),,,—NR9R1°, wherein m is 0, 1 or 2, 

and R9 and R10 are as de?ned above, 
(xiii) —NR9COR1°, wherein R9 and R10 are as 

de?ned above, 
(xiv) —-CONR9R1°, wherein R9 and R10 are as 

de?ned above, 
(xv) —CO2R9, wherein R9 is as de?ned above, 

and 
(xvi) —(CH2),,,—0R9, wherein m and R9 are as 

de?ned above; 
p is 0 or 1‘, 
X is selected from: 

(a) —PO(OH)O“°M+, wherein M+ is a pharmaceuti 
cally acceptable monovalent counter-ion, 

(b) —P0(0_)2'2M+, 
(c) -—PO(O")2'D2+, wherein D2+ is a pharmaceutically 

acceptable divalent counterion, 
(d) —CH(R4)—PO(OH)O_'M+, wherein R4 is hydro 

gen or CH alkyl, . 

(e) —CH(R4)—PO(O_)2'2M+, 
(1) —CH(R4)—PO(0_)2'D2+, 
(g) —s0;-M+, 
(h) —CH(R4)—SO3_'M+, 
(i) —-CO—CH2CH2—CO2_'M+, 
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(j) —CH(CH3)—O—CO—R5, wherein R5 is selected 
from the group consisting of: 

AONWM" HfrM" (ii) 

/& o/\/ N\R9‘ 
(iii) 

I4 0A C02"M+, 
v co2-M+ (iv) 

IL OJ: con/1+, 
’r( 0/\( C02: (‘1) 

NHS». 

co2—M+ (vi) 

,L- o —E coz-M+ 
CO2-M+ 

co2—M+ (vii) 

‘< at? 
and 

(k) hydrogen, with the proviso that if p is O and none 
of R11, R12 or R13 are -OX, then X is other than 
hydrogen; 

Y is selected from the group consisting of: 
(1) a single bond, 

_"O"_': 
(3) —S—, 
(4) ——C0—-, 
(5) —CH2—, 
(6) —CHR15—, and 
(7) —CR15R16—, wherein R15 and R16 are indepen 

dently selected from the group consisting of: 
(a) C1 45 alkyl, unsubstituted or substituted with one 

or more of the substituents selected from: 

(i) hYdIOXY, 
(ii) oxo, 

C1-6 alkoxya 
(iv) pheny1-C1_3 alkoxy, 
(v) phenyl, 
(vi) —CN, 
(vii) halo, , 
(viii) —NRQRIO, wherein R9 and R10 are as 

de?ned above, 
(ix) —NRQCORIO, wherein R9 and R10 are as 

de?ned above, 
(x) —NRQCOZRIO, wherein R9 and R10 are as 

de?ned above, 
(xi) --CONR 10, wherein R9 and R10 are as 

de?ned above, 
(xii) -—COR9, wherein R9 is as de?ned above, 

and 
(xiii) —CO2R9, wherein R9 is as de?ned above; 

(b) phenyl, unsubstituted or substituted with one or 
more of the substituent(s) selected from: 
(i) hydroxy. 

c1-6 alkoxyv 
(iii) ct?alkyl, 
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12 
(iv) C26 alkenyl, 
(v) halo, 
(vi) —CN, 
(vii) —NO2, 
(viii) —CF3, 
(ix) —(CH2),,,—NR 1°, wherein m, R9 and R10 

are as de?ned above, 
(x) —NRgCORlo, wherein R9 and R10 are as 

de?ned above, 
(xi) —NRQCOZRIO, wherein R9 and R10 are as 

de?ned above, 
(xii) —CONR 

de?ned above, 
(xiii) --CO2NR9R1°, wherein R9 and R10 are as 

de?ned above, 
(xiv) —CORS’, wherein R9 is as de?ned above, 

and 
(xv) —CO2R9, wherein R9 is as de?ned above; 

Z is selected from: 
(1) hydrogen, 
(2) C1_6 alkyl, and 
(3) hydroxy, with the proviso that if Y is —O—, Z is 

other than hydroxy, or if Y is —CHR15—, then Z and 
R15 are optionally joined together to form a double 
bond. 

The instant compounds are prodrugs of their parent com 
pounds. A principal advantage of the instant compounds is 
that they possess enhanced solubility in aqueous solutions 
relative to their parent compounds. In addition, the prodrugs 
generally have diminished activity at antagonizing tachyki 
nin receptors than their parent compounds. Thus, the activity 
exhibited upon administration of the prodrug is principally 
due to the presence of the parent compound that results from 
cleavage of the prodrug. 
The term “prodrug” refers to compounds which are drug 

precursors which, following administration and absorption, 
release the drug in vivo via some metabolic process. 

Prodrugs are entities structurally related to an biologically 
active substance (the “parent drug”) which, after 
administration, release the parent drug in vivo as the result 
of some metabolic process, such as enzymatic or chemical 
hydrolysis of a carboxylic, phosphoric or sulfate ester or 
reduction or oxidation of a susceptible functionality (see, for 
example, discussions by (1) A. A. Sinkula and S. H. 
Yalkowsky, J. Pharm. Sci, 64, 181 (1975); (2) L. A. 
Sevensson, Pharm Weekbl, 122, 245-250 (1987); (3) L. P. 
Balant, E. Doelker and P. Buri Eur: J. Drug Metab. and 
Pharmacokinetics, 15, 143-153 (1990); (4) N. Bodor, Drugs 
of the Future, 6, 165-182 (1981); (5) Design of Biophar 
maceutical Properties through Prodrugs and Anal0gs., E. B. 
Roche, Ed, American Pharmaceutical Association Academy 
of Pharmaceutical Sciences, Washington, DC, (1977); (6) 
H. Bundgaard Advanced Drug Delivery Reviews, 3, 39-65 
(1989)). The advantage of a prodrug may lie in its physical 
properties, such as enhanced water solubility for parenteral 
administration compared to the parent drug, or it may 
enhance absorption from the digestive tract, or it may 
enhance drug stability for long-term storage. In general, a 
prodrug possesses less biological activity than its parent 
drug. A prodrug may also improve overall drug e?icacy, for 
example, through the reduction of toxicity and unwanted 
effects of a drug by controlling its absorption, blood levels, 
metabolic distribution and cellular uptake. 
The term “parent compound” or “parent drug” refers to 

the biologically active entity that is released via enzymatic 
action of a metabolic or a catabolic process, or via a 
chemical process following administration of the prodrug. 

10, wherein R9 and R10 are as 
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The parent compound may also be the starting material for 
the preparation of its corresponding prodrug. 

While all of the usual routes of administration are useful 
with the present compounds, the preferred routes of admin 
istration are oral and intravenous. After gastrointestinal 
absorption or intravenous administration, the present com 
pounds are hydrolyzed or otherwise cleaved in vivo to the 
corresponding parent compounds of formula I, wherein X is 
hydrogen or X is absent, or a salt thereof. Since the parent 
compounds may be relatively insoluble in aqueous 
solutions, the instant prodrugs provide a distinct advantage 
by virtue of their relatively enhanced aqueous solubility. 
The compounds of the present invention have asymmetric 

centers and this invention includes all of the optical isomers 
and mixtures thereof. 

In addition compounds with carbon-carbon double bonds 
may occur in Z- and E- forms with all isomeric forms of the 
compounds being included in the present invention. 
When any variable (e.g., alkyl, aryl, R6, R7, R8, R9, R10, 

R11, R12, R13, etc.) occurs more than one time in any 
variable or in Formula I, its de?nition on each ocurrence is 
independent of its de?nition at every other occurrence. 
As used herein, the term “alkyl” includes those alkyl 

groups of a designated number of carbon atoms of either a 
straight, branched, or cyclic con?guration. Examples of 
“alky ” include methyl, ethyl, propyl, isopropyl, butyl, iso 
sec- and tert-butyl, pentyl, hexyl, heptyl, 3-ethylbutyl, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, norbornyl, and the like. “ oxy” represents an 
alkyl group of indicated number of carbon atoms attached 
through an oxygen bridge, such as methoxy, ethoxy, 
propoxy, butoxy and pentoxy. “Alkenyl” is intended to 
include hydrocarbon chains of a speci?ed number of carbon 
atoms of either a straight- or branched-con?guration and at 
least one unsaturation, which may occur at any point along 
the chain, such as ethenyl, propenyl, butenyl, pentenyl, 
dimethylpentyl, and the like, and includes E and Z forms, 
where applicable. “Halogen” or “halo”, as used herein, 
means ?uoro, chloro, bromo and iodo. 
The compounds of the present invention are capable of 

forming salts with various inorganic and organic acids and 
bases and such salts are also within the scope of this 
invention. Examples of such acid addition salts (which are 
negative counterions de?ned herein as “M_”) include 
acetate, adipate, benzoate, benzenesulfonate, bisulfate, 
butyrate, camphorate, camphorsulfonate, citrate, 
ethanesulfonate, fumarate, hemisulfate, 
Z-hydroxyethylsulfonate, heptanoate, hexanoate, 
hydrochloride, hydrobromide, hydroiodide, lactate, malate, 
maleate, methanesulfonate, Z-naphthalenesulfonate, oxalate, 
pamoate, persulfate, picrate, pivalate, propionate, salicylate, 
stearate, succinate, surf ate, tartrate, tosylate 
(p-toluenesulfonate), and undecanoate. Base salts (which are 
pharmaceutically acceptable monovalent cations de?ned 
herein as “M* or K'” or pharmaceutically acceptable diva 
lent cations de?ned herein as “D2+”, if appropriate) include 
ammonium salts, alkali metal salts such as sodium, lithium 
and potassium salts, alkaline earth metal salts such as 
aluminum, calcium and magnesium salts, salts with organic 
bases such as dicyclohexylamine salts, N-methyl-D 
glucamine, and salts with amino acids such as arginine, 
lysine, ornithine, and so forth. If M* is a monovalent cation, 
it is recognized that if the de?nition 2M+ is present, each of 
M+ may be the same or different. In addition, it is similarly 
recognized that if the de?nition 2M+ is present, a divalent 
cation D2+ may instead be present. Also, the basic nitrogen 
oontaining groups may be quaternized with such agents as: 
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14 
lower alkyl halides, such as methyl, ethyl, propyl, and butyl 
chloride, bromides and iodides; dialkyl sulfates like 
dirnethyl, diethyl, dibutyl; diamyl sulfates; long chain 
halides such as decyl, lauryl, myristyl and stearyl chlorides, 
bromides and iodides; aralkyl halides like benzyl bromide 
and others. The non-toxic physiologically acceptable salts 
are preferred, although other salts are also useful, such as in 
isolating or purifying the product. 

The salts may be formed by conventional means, such as 
by reacting the free base form of the product with one or 
more equivalents of the appropriate acid in a solvent or 
medium in which the salt is insoluble, or in a solvent such 
as water which is removed in vacuo or by freeze drying or 
by exchanging the anions of an existing salt for another 
anion on a suitable ion exchange resin. 

In the compounds of formula I it is preferred that: 
R2 and R3 are independently selected from the group 

consisting of: 
(1) hydrogen, 
(2) C1-6 alkyl, 
(3) CH; alkenyl, and 
(4)Ph@11y1; 

R6, R7 and Rs are independently selected from the group 
consisting of: 
(1) hydrogen, 
(2) C14 alkyl, 
(3) ?uoro, 
(4) chloro, 
(5) bromo, 
(6) iodo, and 
(7) —CF3; 

R11, R12 and R13 are independently selected from the 
group consisting of: 
(1) ?uoro, 
(2) chloro, 
(3) bromo, and 
(4) iodo; 

A is unsubstituted C1_6 alkyl; 
B is selected from the group consisting of: 

H / 
N-N N-N 

I/QNXOI/QNXO )l( H 

H H 
N 

X. 
X 
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—continued 

X 

/ 

1/213’ 1/513” | | 
f r 

‘/[N no’ ‘/[N no’ 
H | 

f i: 
‘/[’N VZ’N *5’ H | 

l/zilsko/x, i/Z’NLS/X, 
pis 0; 
X is selected from: 

(a) —PO(OH)O"M+, wherein M+ is a pharmaceuti 
cally acceptable monovalent counterion, 

(c) -—PO(O_)2'D2+, wherein D2+ is a pharmaceutically 
acceptable divalent counterion, 

(d) —-CH(R4)—PO(OH)O_'M+, wherein R4 is hydro 
gen or methyl, 

(e) —CH(R4)—PO(_)2'2M+, wherein R4 is hydrogen 
or methyl, 

(f) -—CH(R4)—PO(O_)2'D2+, wherein R4 is hydrogen 
or methyl, 

(j) --CH(CH3)—O—CO—R5, wherein R5 is selected 
from the group consisting of: 

CO2", Jae/Y 
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—continued 

C02-M+ (vi) 

Z is hydrogen or C1_4 alkyl. 
In the compounds of the present invention a preferred 

embodiment includes those compounds wherein Z is C1 4 
alkyl. An especially preferred embodiment of the com 
pounds of formula I includes those compounds wherein Z is 
—CH3. These compounds bearing a substituent on the 
alpha-carbon atom exibit advantageous pharmacological 
properties, in particular, enhanced duration of action in 
models of extravasation, presumably due to biological sta 
bility and resistance to enzymatic degradation. 

In the compounds of the present invention if p is 1, it is 
preferred that X is hydrogen or is absent. 

In the compounds of the present invention a particularly 
preferred embodiment is that in which A is —CH2— or 

—CH(CH3)-. 
A particularly preferred embodiment of the compounds of 

the present invention includes the prodrugs of compounds of 
formula I wherein —A—B is a (1,2,4-triazolo)rnethyl or a 

(S-oxo- l,2,4-triazolo)methyl group. 
Another particularly preferred embodiment of the com 

pounds of the present invention includes the prodrugs of 
compounds of formula I wherein —A—B is a (1,3 
irnidazolo)methyl or a (5-oxo-1,3-imidazolo)methyl group. 
An additional particularly preferred embodiment of the 

compounds of the present invention includes those com 
pounds of formula I wherein —A—B is a (1,2,4-triazolo) 
methyl or a (5-oxo-1,2,4-triazolo)methyl group beating a 
phosphoryl group attached to the heterocycle. 

Yet another particularly preferred embodiment of the 
compounds of the present invention includes those com 
pounds of formula I wherein —A—B is a (1,3-imidazolo) 
methyl or a (l,3-imidazolo)methyl group bearing a phos 
phoryl group attached to the heterocycle. 

Apreferred embodiment of the compounds of the present 
invention includes the compounds of formula I wherein X is 
selected from: 

(a) —PO(O“)2'2M"', wherein M+ is a pharmaceutically 
acceptable monovalent counterion, 

(b) —-PO(O_)2'D2+, wherein D“ is a pharmaceutically 
acceptable divalent counterion, 

In the compounds of the present invention a particularly 
preferred embodiment is that in which —A—B is selected 
from the following group of substituents: 

(vii) 

and 
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Speci?c compounds within the scope of the present 
invention include the prodrugs of the following parent 
compounds: 
1) (i)-2-(3,5-bis(tri?uoromethyl)benzyloxy)-3 
phenylmolpholine; 

2) (2R,S)-(3,5-bis(tri?uoromethy1)benzyloxy)-(3R)-pheny1 
(6R)-methy1-morpho]ine; 

4) (i)-2,(3,5-bis(tri?uor0methy1)benzy1oxy)-3-pheny1-4 
methylcarboxamido-morpholine; 

5) (i)-2-(3,5-bis(tri?uoromethy1)benzyloxy)-3-phenyl-4 
methoxycarbonyhnethyl-morpholine; 
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