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UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF NEW YORK

Civil Action No.

Plaintifß,

Sawai USA, Inc., and
Sawai Pharmaceutical Co., Ltd.,

Defendants.

Plaintiffs, Kowa Company, Ltd. ("KCL"), Kowa Pharmaceuticals America, Inc.

("KPA")(collectively, "Kowa"), and Nissan chemical Industries, Ltd. ("NCI") by their

undersigned counsel, for their Complaint against defendants Sawai USA, [nc. and Sawai

Pharmaceutical Co., Ltd. (collectively "Sawai"), allege as follows:

JUL 2 $ 20.14

u.s,D.C. S .D. N.Y

Case 1:14-cv-05575-UA   Document 1   Filed 07/23/14   Page 1 of 61



and Venue

1- This is an action for patent infüngement arising under the patent laws of the

United States, Title 35, United States Code and arising under 35 U.S.C. gg 271(e)(2),271(b),

271(c), and28l-283. Subject matter jurisdiction is proper under 28 U.S.C. gg l33l and 1338(a).

Venue is proper under 28 U.S.C. $$ 1391 (cX3) and 1400(b). Personal jurisdiction over rhe

defendants in New York and this district is proper under N.Y. C.P.L.R. $$ 301 and 302(a) and/or

Fed. R. Civ. P. 4(k)(2).

Parties

2. KCL is a Japanese corporation having its corporate headquarters and principal

place of business in Aichi, Japan. KPA is a wholly owned U.S. subsidiary of KCL. KpA has its

corporate headquarters and principal place of business in Montgoffiery, Alabama and is

organized under the laws of Delaware.

3. NCI is a Japanese corporation having its corporate headquarters and principal

place of business in Tokyo, Japan.

4. KCL and NCI are engaged in the business of research, developing,

manufacturing, and marketing of a broad spectrum of innovative pharmaceutical products,

including Livalo@.

5. Upon information and belief, Sawai USA, Inc. is a corporati on organized and

existing under the laws of the state of Delaware having a place of business in lrvine, California.

6- Upon information and belief, Sawai Pharmaceutical Co., Ltd. is a corporation

organized and existing under the laws of Japan having its principal place of business in Osaka,

Japan- Upon information and belief Sawai filed Abbreviated New Drug Application ("ANDA',)

No.20-5955.
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7. Upon information and belief Sawai intends to transact business in the Southern

District of New York, at least by making and shipping into this Judicial District, or by using,

offering to sell or selling or by causing others to use, offer to sell or sell, pharmaceutical products

into this Judicial District.

8. Upon information and belief, Sawai will derive substantial revenue from interstate

and/or intemational commerce, including substantial revenue from goods used or consumed or

services rendered in the State of New York and the Southern District of New York. By filing its

ANDA, Sawai has committed, and unless enjoined, will continue to commit a tortious act

without the state of New York, that Sawai expects or should reasonably expect to have

consequences in the State of New York including in this Judicial District.

The New Drug Application

9. KPA sells drug products containing pitavastatin calcium (the "pitavastatin drug

product") under the trade name Livalo@ in the United States pursuant to the United States Food

and Drug Administration's approval of a New Drug Application ("NDA") held by KCL (NDA

No.22-363).

10. Livalo@ is approved for use as an adjunctive therapy to diet to reduce elevated

total cholesterol, low-density lipoprotein cholesterol, apolipoprotein B, triglycerides, and to

increase HDL-C in adult patients with primary hyperlipidemia or mixed dyslipidemia.

11. The approval letter for Livalo@, with approved labeling, was issued by the FDA

on August 3,2009.

12. Certain amendments to the approved labeling for Livalo@ have subsequently been

approved.

J
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The Patents in Suit

13. United States Patent No. 5,856,336 ("the '336 patent"), entitled "Quinoline Type

Mevalonolactones," a true and correct copy of which is appended hereto as Exhibit A, was duly

issued on January 5,1999 to inventors Yoshihiro Fujikawa, Mikio Suzuki, Hiroshi Iwasaki,

Mitsuaki Sakashita, and Masaki Kitahara, and assigned to plaintiff NCI. The'336 patent claims,

inter alia, the pitavastatin drug product, and a method for reducing hyperlipidemia,

hyperlipoproteinemia or atherosclerosis, which comprises administering an effective amount of

the pitavastatin drug product.

14. Plaintiff NCI has been and still is the owner through assignment of the '336

patent, which expires on December 25,2020 pursuant to a patent-term extension. KCL is NCI's

licensee for the '336 patent and KPA holds a license from KCL for the '336 patent.

15. United States Patent No. 6,465,477 ("the'477 patent"), entitled "stable

Pharmaceutical Composition," a true and correct copy of which is appended hereto as Exhibit B,

was duly issued on October 15,2002 to inventors Toyojiro Muramatsu, Katsumi Mashita, Yasuo

Shinoda, Hironori Sassa, Hiroyuki Kawashima, Yoshio Tanizawa, and Hideatsu Takeuchi, and

jointly assigned to plaintiffs KCL and NCI. The '477 patent claims, inter alia, pharmaceutical

compositions containing pitavastatin salts.

16. Plaintiffs KCL and NCI have been and still are the owners through assignment of

the'477 patent, which expires on December 20,2016. KPA holds a license from KCL for the

'477 patent.

17. United States Patent No. 8,557,993 ("the '993 patent"), entitled "Crystalline

Forms of Pitavastatin Calcium," atÍne and correct copy of which is appended hereto as Exhibit

C, was duly issued on October 15,2013 to inventors Paul Adriaan Van Der Schaaf, FntzBlalter,
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Martin Szelagiewicz, and Kai-Uwe Schoening, and ultimately was assigned to plaintiff NCI.

The'993 patent claims, inter 4þ crystalline polymorphs or the amorphous form of pitavastatin

or processes for preparing the same.

18. Plaintiff NCI has been and still is the owner through assignment of the '993

patent, which expires on February 2,2024. KCL is NCI's licensee for the '993 patent and KPA

holds a license from KCL for the '993 patent.

19. In accordance with its license, KPA sells the pitavastatin drug product under the

trade name Livalo@ in the United States. Sales of Livalo@ are made pursuant to approval by the

FDA of NDA No. 22-363.

20. Plaintiff KCL manufactures the Livalo@ drug products as sold by KPA.

21. Plaintiffs Kowa and NCI will be substantially and ineparably harmed by

infringement of any of the '336,'477, or'993 patents (the "Livalo@ patents"). There is no

adequate remedy at law.

COUNT I

INFRINGEMENT OF'THE '336 PA UNDER 35 U.S.C. S 27llell2llA)

22. Plaintiffs repeat and incorporate herein by reference the allegations contained in

each ofthe foregoing paragraphs.

23. Upon information and belief, Sawai filed an Abbreviated New Drug Application

("ANDA") with the Food and Drug Administration ("FDA") under 21 U.S.C. $ 355(i) (ANDA

No. 20-5955) seeking approval to market I -9, 2 
^9, 

and 4 mg tablets comprising pitavastatin

calcium.

24. By this ANDA filing, Sawai has indicated that it intends to engage, and that there

is substantial likelihood that it will engage, in the commercial manufacture, importation, use,
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offer for sale, andlor sale, or inducement thereof, of Plaintiffs' patented pitavastatin drug product

immediately or imminently upon receiving FDA approval to do so. Also by its ANDA filing,

Sawai has indicated that its drug product is bioequivalent to Plaintifß' pitavastatin drug product.

25. By its ANDA filing, Sawai seeks to obtain approval to commercially

manufacture, use? import, offer for sale, andlor sell, alleged generic equivalents of Plaintiffs'

Livalo@ pitavastatin drug product prior to the expiration date of the '336 patent.

26. By a letter dated June 6, 2014 (the "Notice Letter"), subsequently amended,

Sawai informed Kowa and NCI that Sawai had filed a certification to the FDA, pursuant to 21

U.S.C. $ 355(iX2)(B)(iv)Q. On or about June 9, 2014, Kowa and NCI received the Notice

Letter.

27. The Notice Letter, purporting to be Sawai's Notification Pursuant to 21 U.S.C. $

355(lX2XB)(ii), asserts that Sawai identihes the'336 patent purportedly "as invalid and./or the

valid claims therein as not infringed, either literally or under the doctrine of equivalents, by the

manufacture, use, sale, offer for sale, andlor importation of the drug or drug product for which

the present ANDA has been submitted."

28. Sawai's filing of ANDA No. 20-5955 for the purpose of obtaining FDA approval

to engage in the commercial manufacture, use, importation, offer for sale and/or sale, or

inducement thereof of its proposed pitavastatin drug product before the expiration of the '336

patent is an act of infüngement under 35 U.S.C. g 271(e)(2)(A).

29. Sawai's manufacture, use, importation, offer for sale, andlor sale, or inducement

thereof, of its proposed pitavastatin drug product will directly infringe or induce infringement of

at least one claim of the '336 patentunder 35 U.S.C. g 271(eX2XA).

6

Case 1:14-cv-05575-UA   Document 1   Filed 07/23/14   Page 6 of 61



30. Upon information and belief, Sawai's proposed label for its pitavastatin drug

product will include the treatment of at least one of hyperlipidemia, hyperlipoproteinemia, and

atherosclerosis.

31. Unless Sawai is enjoined from infringing and inducing the infringement of the

'336 patent, Plaintiffs will suffer substantial and irreparable injury. Plaintiffs have no adequate

remedy at law.

COUNT II

INFRINGEMENT OF THE METIrOD CLAIM OF THE '336 PATENT
UNDER 35 U.S.C. E 271Ib)

32. Plaintiffs repeat and incorporate herein by reference the allegations contained in

each ofthe foregoing paragraphs.

33. Upon information and belief, approval of ANDA 20-5955 is substantially likely to

result in the commercial manufacture, use, importation, offer for sale, andlor sale, or inducernent

thereof of a pitavastatin drug product which is marketed and sold for use in a method claimed in

one or more claims of the '336 patent immediately or imminently upon approval of the ANDA,

and prior to the expiration of the '336 patent.

34. Upon information and belief, Sawai's proposed label for its pitavastatin drug

product will include the treatment of at least one of hyperlipidernia, hyperlipoproteinemia or

atherosclerosis.

35. Upon information and belief, Sawai is aware or reasonably should be aware, of

the widespread use of pitavastatin as an adjunctive therapy to diet to reduce elevated total

cholesterol, low-density lipoprotein cholesterol, apolipoprotein B, triglycerides, and to increase

HDL-C in adult patients with primary hyperlipidemia or mixed dyslipidemia. The beneficial

effects of pitavastatin as an adjunctive therapy to diet to reduce elevated total cholesterol, low-
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density lipoprotein cholesterol, apolipoprotein B, triglycerides, and to increase HDL-C in adult

patients with primary hyperlipidemia or mixed dyslipidemia would be readily apparent to

customers of Sawai (ç.g., including, without limitation, physicians, pharmacists, pharmacy

benefits management companies, health care providers who establish drug formularies for their

insurers andlor patients). Sawai will be marketing its pitavastatin drug product with specific

intent to actively induce, aid and abet infüngement of the '336 patent Sawai knows or

reasonably should know that its proposed conduct will induce infringement of the '336 patent.

36. Unless Sawai is enjoined from infringing and inducing the infringement of the

'336 patent, Plaintiffs will suffer substantial and irreparable injury. Plaintiffs have no adequate

remedy at law.

COLINT III

INFRINGEMENT OF' THE METHOD CLAIM OF THE '336 PATENT
UNDER 35 U.s.c. s 27tkl

37. Plaintiffs repeat and incorporate herein by reference the allegations contained in

each ofthe foregoing paragraphs.

38. Upon information and belief, Sawai's proposed pitavastatin drug product

comprises pitavastatin calcium as referenced in the claims of the '336 patent.

39. Upon information and belief, Sawai's proposed pitavastatin drug product will be

especially made for use in a manner that is an infringernent of the '336 patent.

40. Upon information and belief, Sawai knows that Sawai's proposed pitavastatin

drug product will be especially made for use in a manner that is an infringement of the '336

patent.

41. Upon information and belief, sale of Sawai's proposed pitavastatin drug product

will result in direct infüngement of the'336 patent.
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42. Upon information and belief Sawai's proposed pitavastatin drug product is not a

staple article or commodity of commerce which is suitable for a substantial noninfünging use.

43. Upon information and belief Sawai knows that Sawai's proposed pitavastatin

drug product is not a staple article or commodity of commerce which is suitable for substantial

noninfringing use.

44. Upon information and belief, approval of ANDA 20-5955 is substantially likely to

result in the commercial use, manufacfure, offer for sale and/or sale (or the inducement thereof

or contribution thereto) of a drug product which is especially made, adapted, marketed, sold, and

approved exclusively for use in a method claimed in the '336 patent, immediately or imminently

upon approval of the ANDA.

45. Plaintiffs will be substantially and irreparably harmed if defendants are not

enjoined from contributing to the infringement of the '336 patent Plaintiffs have no adequate

remedy at law.

COUNT IV

INFRINGEMENT OF THE '477 PATENT UNDER 35 U.S.C. S 271(eX2XA)

46. Plaintiffs repeat and incorporate herein by reference the allegations contained in

each ofthe foregoing paragraphs.

47. Sawai's Notice Letter, purporting to be Sawai's Notice of Certification under 21

U.S.C.$ 355(iX2XB)(ii), indicates that Sawai intends to manufacture, use, sell, or offer for sale,

its proposed pitavastatin drug product prior to the expiration of the '477 patent.

48. The Notice Letter asserts that Sawai identifies the'477 patent purportedly "as

invalid and/or the valid claims therein as not infringed, either literally or under the doctrine of
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equivalents, by the manufacture, use, sale, offer for sale, and/or importation of the drug or drug

product for which the present ANDA has been submitted."

49. Sawai's filing of ANDA No. 20-5955 for the purpose of obtaining FDA approval

to engage in the commercial manufacture? use, importation, offer for sale and/or sale, or the

inducement thereof, of its proposed pitavastatin drug product before the expirati on of the '477

patent is an act of infüngement under 35 U.S.C. g 271(e)(2)(A).

50. Sawai's manufacture, use, importation, offer for sale, sale, andlor importation of

its proposed pitavastatin drug product will directly infünge or induce infringement of at least one

claim of the '477 patent under 35 U.S.C. g 271(e)(2)(A).

51. Unless Sawai is enjoined from infringing the '477 patent, Plaintiffs will suffer

substantial and irreparable injury. Plaintiffs have no adequate remedy at law.

COUNT V

INF.RINGEMENT OF TIIE '993 PATENT UNDER 35 II.s.c. ñ 27tkt(2r(Ãr

52. Plaintiffs repeat and incorporate herein by reference the allegations contained in

each ofthe foregoing paragraphs.

53. Sawai's Notice Letter, purporting to be Sawai's Notice of Certification under 21

U.S.C.$ 355(iX2XB)(ii), indicates that Sawai intends to manufacture, use, sell, or offer for sale,

its proposed pitavastatin drug product prior to the expiration of the '993 patent.

54. The Notice Letter asserts that Sawai identifies the '993 patent purportedly "as

invalid andlor the valid claims therein as not infünged, either literally or under the doctrine of

equivalents, by the manufacture, use, sale, offer for sale, and/or importation of the drug or drug

product for which the present ANDA has been submitted."
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55. Sawai's filing of ANDA No. 20-5955 for the purpose of obtaining FDA approval

to engage in the commercial manufacture, use, importation, offer for sale and/or sale, or the

inducement thereof, of its proposed pitavastatin drug product before the expiration of the '993

patent is an act of infringement under 35 U.S.C. g 271(e)(2)(A).

56. Sawai's manufacture, use, importation, offer for sale, sale, andlor importation of

its proposed pitavastatin drug product will directly infringe or induce infringement of at least one

claim of the '993 patent under 35 U.S.C. g 271(e)(2)(A).

57. Unless Sawai is enjoined from infringing the '993 patent plaintifß will suffer

substantial and irreparable injury. Plaintiffs have no adequate remedy at law.

WHEREFORE, Plaintiffs request the following relief:

(a) a declaratory judgment pursuant to 28 U.S.C. ç 220I et !eq. that making, using,

selling, offering to sell and/or importing Sawai's pitavastatin drug product for

which it seeks FDA approval or any drug product containing pitavastatin will

infringe at least one claim of one or more of the Livalo@ patents;

(b) a declaratory judgment pursuant to 28 u.S.c . ç 2201et s_qq. that the making,

using, offering for sale, selling andlor importing of Sawai's pitavastatin drug

product or any drug product containing pitavastatin, will induce the infringement

at least one claim of one or more of the Livalo@ patents;

(c) a declaratory judgment pursuant to 28 u.s.c . ç 2201et s_gg. that the making,

using, offering for sale, selling and/or importing of Sawai's pitavastatin drug

product or any drug product containing pitavastatin, will contribute to the

infringement of at least one claim of one or more of the Livalo@ patents;

l1
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(d)

(e)

(Ð

a declaratory judgment pursuant to 28 U.S.C. ç 220I et tefl. and an order

pursuant to 35 U.S.C. $ 21L(e)@)(A) providing that the effective date of any

FDA approval for Sawai to commercially make, use, sell, offer to sell or import

its pitavastatin drug product or any drug product containing pitavastatin be no

earlier than the date following the expiration date of the last to expire of the

Livalo@ patents (as extended, if applicable);

a perTnanent injunction restraining and enjoining against any infringement by

defendants, their officers, agents, attomeys, ernployees, successors or assigns, or

those acting in privity or concert with them, of the Livalo@ patents, through the

commercial manufacture? use, sale, offer for sale or importation into the United

States of Sawai's pitavastatin drug product or any drug product containing

pitavastatin, andlor any inducement of or contribution to the same;

Attorneys' fees in this action under 35 U.S.C. g 285; and

Such further and other relief in favor of Plaintiffs and against defendants as this

Court may deem just and proper.

(g)

I2
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Dated: New York, New York
Iuly 22,2014

Kowa Compan¡ Ltd.,
Kowa Pharmaceuticals America, Inc., and
Nissan Chemical Industries, Ltd.

their attomeys,

J.V
Andre K. Cizmarik
Jennifer L. Dereka
Zachary W. Silverman
EDWARDS WILDMAN PALMER LLP
750 Lexington Avenue
New York, NY 10022
(212) 308-44rr

David G. Conlin (to be admittedpro hac více)
Kathleen B. Carr (to be admittedpro hac vìce)
Adam P. Samansky
EDWARDS WILDMAN PALMER LLP
111 Huntington Avenue
Boston, MA 02199
(6t7) 239-0100
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1

QUTNOLINB TYPE MEVALONOI,^CTONES

pplic¿rrioo Scr. No. Oji631,092,
rch is ¿ continuaLíc¡n oI 07i23-1,

latcs to r)ovcl mcvalooolactoncs

Sc¡me lermeo t¿r tioo met¿bolic producls such as
c<-:mpact ine, CS--5 14, Mevinolin or semi-syn thetjc tleriva-
tivcs or [ully synthctic dcrivativcs thercof arc knowo to bc
inhibitors against IIMG-CoA rcductasc which is a rarc

,
Rlr o

l{lr o

o

Rr

Ril

R.,Y cjo2lì'

10

l-5

o

ümiting enzyote Êoc cholesteroI biosynthcsis. (Â, Enclo J
Mcd Chem., 28(4) 401 (1985))

(IXth Iat. Symp. Drugs All'ect. f_ipicl Mctab , t986, p3O,
p31, p66)

Howeve¡ with respect to fully synthetìc dcrivatives,
pafliculÀrly hcte ro aromatic derivatives of inhibitors against 't.í

HMG-CoA reductlse, limìted io lo tnation is disclosecl ìn the
tbllowing Ìitcraturcs:

wPI 
^CC 

NO 84-1_5867-Í, 86_028271, 86-098816,
86 -33207 0, 87 - 1245 7 9, 87 -2209A7, 88_0778 I, 38 _0084ó0,
88-091798 and 88-112.50-5. -ro

Thc prasent irrvento¡s havs founct thÂ! mevalonolûctons

CS--514 an<1 Nlevinolín have been clinically proved ro be
potenti¿lly useful aoti-hyperlipop

to be etrèctive
rol.einemic âgents, ¿Dd

lhey afe considered for curiog or preventing 2D

d.iseases of coronarv lrtery sclerosis or atherosclerosis-

derivalivcs haviog a quinoline ring, the corresponding dihy-
droxy carboxylic acicls ancl
in hib itory activitics against

salts ancl esters thereof bave high
cholcstcrol b iosyntbcsis whcrcin

HMG-CoA reduct¿se acts as e ratÈ limiting enzyme. The -.,., 
should

present invcrrtion h¿s been accomplished on the bäsis 0[ this
me ¿t n.s

discovery,
'j'he novel nlevalouotactone r.le¡ivatives of lhe prcscnt

invcntion arc rcprcscntcrl by Lhc t'ollowing tbcmuia

ro,

;
in

cletail with reltrence to specific examples. However, it
be undvruLoud tha( lhe prsscnt invention is by no
res(rictecl by such specilic exumples.
alk¡rl for Rt, R=, R', R-', Ru aãd R" rnclucles, t'orC.-u

Ii
40

includes, tìrr example, metboxy, ethoxy, r-propoxy and
-propoxy

Cr_. nlkyl lor Rrl include.s, for exanrpie, met hyl, ethyl,
n-propyl and i-propyl.

for R13 inclucle.s, for exrmplc, melhyl, uhyt,C,-, a lkyl
n-propyl and ipropyl

+-s A1k¡rl for Rra iocludes, lor mel.hyl, ethyl,example,
n-propyl, ipropyl, n-butyl

M is a metal capable
and i-butyl.
of lorming a pharmaceulica.lly

acceptable salt, and it ínctucles, t-or example, soclium and
potassium,

cxamplc, mcthyl, cthyl, n-propyl, i-propyl, o-bucyt, i-butyl,
sec-buty[ and t-butyl, C, ., aÌkoxy tor Rr, R2, R3, Ru and il6

-í0 CO-M i¡cludes, tbr example, 
-CO?NI.I4 

anct -COrlI.(primary to tertilry lower alkylamine such as

Rj (lr

N tì5

Rr
trimcthylaminc).

Cr_6 olkyl for R5 includes, for example, methyl, ethyl,
n-propyl, Í-prcrpy[, n-butyl, i-butyl, sec-but"vl, t-bulyt,

-s n-pentyl nnd n-hexyl-
C._u cycloalkyl tìrr Rt inclucles, tbr exarnple, cyclopropyl,

cyclobutyl, cyclopentyl and cyclohexlyl.
Cr_, altrieoyl for R-t inclutles, lbr example, vinyl oncl

i-propcnyl.
o - Phenyl-(CHr),; lor R5 ilclurles, tor example, henzyl,

B-phcoytethyl and y-phenylpropyt,
for R5 inclucles, t'or example,

G thyl.

6-s et 
ncludcs' t'or cxamPlc' mcrhYi'

Further, these compoundsmay have 0( leâst one or two
asymmelric carbon atoms and may have lt fcast two to tbur
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34

opticaI isoorers- The compounclsof the tbnr¡ula I ioclucl^e alt dinrethyl, 6,8-cÌimcthyl, 6,7-climetboxy, 6,7-cJiettroxy, ó,7-
oÊ these optical isoue rs rnd all of tbe rnixrures the¡eof clil¡romá or'6,g¿itrru-.

When Rr, R' an<I R6 are not hyrlrogen, thcy logeLber
reprcsen t .5, 7-tlime ¡ ho xv -8 -h,v<Jroxy, 5,g-dichloro _6 _

5 hydrox¡ 6,7,8-trimethoxy., 6,7,8-trimethyl, 6,7,g-trichloro,
5-lluoro-ó,8-dibromo or 5-ch.lo¡o-6,8-dibromo.

prcseut invention will be clesc¡ibed.

1s prel'errecì exumples lcrr Y, -CH.-CFIr- and (E)-
-CFI:CH-may be muotionecl. A-s more preferrecl

.- cxamplcs tb¡ Z, thc abovc pcclerrcd cxamplos Lor Z may bcl5 mcntionçcl.

mennings of the respecrive sul)stituùnts are the sar¡re ¿ls tbe
abovc-mcnlioncd mcanings.

Prefcrftxl -rutistitueots for Rr, R: ¡ncl R6 are hyclrogen,
lìuoro, chloro, bromo, C._, alkyl, Cr,. alkoxv, (ì._u
cycloalkyl, dìmecbylamino, hyrlroxy, hydroxymcthy¡, Whco only R6 is byclrogeo, Rr ancl R: represenl 6.S-
hyrlrr-rxyethyl, trilluoromelhyl, trilluoromethoxy, dichlorc¡,5.8-climethyl, ó,8-dìmerhyl, 6,7-cJimètllox,y,6,7-
clílluoromclhoxy, pienoxy and benzyloxy, cliethox¡r, 6,7-clibromo, 6,B-dibromó, 6,i-clifluoro ¿á¿ o,s-

_Further, wheo R6 is hyrJrogeo, iL is pcetèrrecl that Rr tnrl :s clifluoro.
R' 

.tc-rgethe_r 
form methyfenedioxy.- As still t'urlher preferrecl eramples tbr R3 and R'r, rvhco R3

As pret'erreci examples for R3 ¿ncl R'r, whea R'r is ishyrJrogen,R''ishydrogen,4'-cÈloroor4,-fluoro,orRrancl
hydrogen. R3 is hyclrogen, 3'-fluoro, 3'-chloro, 3'-merhvl, Ru iogerie. ..p."."i, 3'-merhyl-4'-lluoro.
4'-methyl, 4'-chloro and 4'-lluoro. Still t'urther preferred examples for R5 inclucle ethyl,

other prelerrerl combìoarions c¡f R: ancl Ra ínclurle -r0 n-p¡opyl, i-propyl and cyctopropyl.
3'-mctbyl-4'-cbloro, 3',5'-dichloro, 3',5'-tlilìuoro, 3',5'- Still further preferrecl examptãs t'or Y incluclc (EF-
dimethyl ancl 3'-methyl-4'-fluoro. CH:CH-.

Preferred examples [o¡ Rs ioclucle prirnary and seconciary As still lurther pretêrred examples tbr Z, rhe above-
Cr-" alkyl and Cr-6 cycloalkvl. mentioood pretèrreti example kr i -ay be meoliooed.

{9terry5! examples for Y include 
-tÌH¿-CH"- anrJ -r5 Now, the mcst prolcrrccl substiluentsfor thc compounds

-CI.I:CII-. of tbc presenl iovention will be clescriberl.
Preferred examples for Z iuclucle As thc mosl prctcrred cxamplcs tbr l{',1{2 and l{6, when

both R2 and Rd are h¡rdrogen, R1 is hyclrogen, ó-methyl or
6-chloro

40 When onìy Rd is hydrogen, Rr aocl R2 togethcr represe or,
for exampte, 6,7-dìme rhoxy.

o

o o
As thc most

hycìrogcn ancl R
prcfcrrcd examplcs tì¡c l{3 and l{4, [{3 is
'' is hyclrogen, 4'-cbloro or 4'-fluoro.

-c*r(o')cH"crH¿(oH)crHro^^,,, -.H(oH)cH"c(o) ,' "rJli,,ï;i 
oin':'ï:,,iïäil::":i:i;;ïyi:J 

?."iii'[ÍcH2co-Rr2anct-CH(OFI)CH:a(ORL3)"CH=Cô"Ri.. 1É¡ ôír:cg
Now, more preferred substituents of thc compouncls of the As thc most prct'errccl cxamplcs tbr Z, thc above-prescnt invention will be clescril.¡ecl- mentionecl pretèrrecl examples loi Z nay bc mentionecl

...Æ9:t:prËIerredvx¿mpleslorRr,R?anti R6,whenboth Now. pairicularly pretèirecl specifrc Lmpouncls of thel{' and lì(' alc bydrogcn, ilr is by<Irogcn, 5-lìuoro, ó-iluoro, -r0
7-lluoro, 8-fluoro, 5-chlorc, 6-cltloro. 7-cltloro, S-chloro,
5-bromo, 6-bromo, 7-bromo, 8-bromo, 5-methyl, ó-methyl,
7-methyl, 8-methyt, -5-methoxv, ó-melhox¡ 7-metbox¡
8-methoxy, 5-triû u<.¡rome Lhyl, 6-trifl ur-rro me thyl,
7-trilluoromethyl, 8-trilluo ro methyl, 6- t riHuoro me rho xy" -r5
6-difluorornethoxy, 8-hyclroxyethyl, 5-hyclroxy, 6-hydrox¡
7 -hyd,roxy, 8-hydroxy, 6-cthyl, 6-n-buryl and
7-d imcttrylamino.

Wheq Rr' is bydrogen, R1 anc.l Rr tcrgelher reprcseû(
ó-chloro-8-methyl,6-bromo-7-methoxy,6-merhyl-7-chloro, 5(r met[ylerhyt)_qui¡otio_3'_yl]_hepr_6_enoic acicl
6-chlcrro-8-hydrcxy, 5-methy[-2-.lydroxy,6-methoxy-7- fUÍ teÍ-á,j-cltrydroxy-l-¡a'-ça,,-fluorophcnyl)-2,-(t,,-ch-loro, ó-chloro-7-merhoxy. ó-hydroxy-7-cbloro, 6-chloro- m"ìhyt"ttry¡_e'_chtáro_quinolin_:;-yl]-hept_å_enoic acicl

(c) (E)-3,5-dihvdroxy -7 -lt' -(4" -fl uorophenyt)-2'-( l "-
me thyluhyl)-6'-merhyl-guinolin-l'-yll-hept -6-cnoic acid

6s (t1) (E) 3,5-rlibydroxy 1 -11' -(4', -ttrcr<-rphenyl)-2,-

6,8-ctil'tuoro, ó,7-methytenecìioxy, ó,8-rtich1oro,5,8- !ilt"i:tyJ"'ntt)-6"7'-dimcthoxv-quinotin-3'-vll-hcpr-6-
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(e) (E)-3,s -d ih y d c oxy -7 -14'-( 4 " -tì uo rop tre ny t)-2',
cvclopropyl-quinotin-3'-yl]-hept-ó-cno ic acid

( i) ( E) -3,.5-dih y rtroxy -7 -14' -(4,' -chto rop he nyt )- 2, _( 1,, _ r o
methyle thyl)-t¡uiDOlin-3'-ylJ-hept-ó-enoic ¡cid

0 ) (E)-3,-5-d ih y droxy -7 -14' -(4,'-chlorophe nyl)-2'-( l. -

(m ) (E)-3,5-ctlhycJroxy -7 -14,-(4',-chlorophcnyt)-2'-
cyclopropyl-quirrolin-3'-yl]-hept-6-enoic acicl 2t)

(q) (E)-3,-5-ctih y<Jro xy -7 -14, -1:henyl-2'-(1,,-merhyleLhyl)-
quinol in-3'-yl]-hepl-6-enoíc acíd

(Ð (E)-3,5-dìhydroxy-7-f4'-phcoyl-2'-( t''-rnerhyterhyl)- -ro
6'-chloro-quinolin-3'-yl]-hept-6-eooic acid

(s) (E)-3,5-dìhydroxy-7-[4'-phenyl-2,-(1',-methylelbyl)-
órmethy l-quioolin-3'-yt]-bep r-6-enoic ¿rcicl

(r) (E)-3,-5-dihyrtroxy-7-[4,-phenyl-2'-( l',-merhylelhyl)-
6',7'-dimethoxy-quinolin-3'-yl]-hcpr-6-eroic acid -r.5(u) ( E) -3,5-d i hy dr oxy -7 -f 4' -phe oy I-2, -cyclopropy l-
quinolin-3'-yl]-hept-6-enoic acid

(v) (E)-3,.5-dibydroxy-7-[4'-phcny[-2,-cyclop ropyl-ó'-
chloro-quinolin-3'-yl]-bept-6-enc¡ic acicl

(w) (E) -3,5 -dih y t1rc xy -7 -14' -phcnyl-2'-uyclop ropyl. ó,- 40
methyl-qu inolin-3'-yl]-hept-ó-enoic acid

(x) (E)-3,-5-dih ydroxy -7 -14' -phenyl-2, -cy clopropyt-6',7, -
dimethoxy-quínolin-3'-yl]-hep t-6-enoic acid

prcpared by proccsscs K, L ond M. -i0

R:r

6
-con Linued

tì4

CH2OII

Ri

R

-E>
N

R; Rr

cHo
-e->

R

N RJ

R{

i\ R'

R

ñ R5

R

--->

-E>

CO2R1¿

-è'

Olìr

otI

Rt tv
{l

cHo

ftI
RJ

Rj

55

6t

Rl

Rr

-Ã-> R

:i Rs

('.-

IT

vtf
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I7
-sontinued -continued

RJ R{tìr R4 OH

oH

OH

o o

o

l0

CO2R rl I t

co,Rr¿

-õ->

-r>

-R->
to

VTIT
Rr

co'f{r:

CIbOII

cHo

T>R

I-J

N

t-4

N R

RJ
Rj

R;

-M->--E->

N

t-l (Rri- H)
I-,1 (R'¿- ña)

RJ RI

N !ì5

I-3

R!

Rs
I

J5

Rr

N

III

R

¡( R:

Rì

RL IX
R,15

t-
iìR,

l0

N

i(j OFI

OH

of{

tlOzR:2

co,Rrz

T->
o

40

15

Rl

R1{5N

R]

50

-i)

R

N

Í6

N Ri

ln the abovc reactioû scheme, Rr, R3, R3, R4, R5, R6 and
RL2 are as definecJ al-¡ove with respect to the tbimuía I, ancl

6-5
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R'r aficl R¿1 rndepeoclentlyrePrestr]t cr-., lower ¿lkvl such carbor¡ in û solvent such as methaool, elha¡o[, tctrabyclro-
as methlzl, ethyl, n-propyl, i-propyl or n-butyl. fura¡ or acetoûitrile at a temperå.[ure ol f¡om t]" to 50" C.,Slep A represents â re(rrction renclion of rhe este. [o fl prerèrabry t'rom 10" to 2-5ô c.primlry alcohol, Such reductiern r{:oc!i,on qtn be cÍ.)ndürtËd

rrl bydridua pretutbly diieoburylatu-
û åolvcot such ¡+ totrahydrofurao or
urc ,¡f liom -?(f to 20'C,, pretcrably

reacrion of the a,fì-
an allyl alcohol. This

try using vflrious mctal
niumh,vdride, in a sol-

'ethoxy- I -hydrnxy-
)ìtrc(l by fsact¡'ng a

i h*r bcun prclimi-
(ú¡-rr-hutylstanny[) ¿0

¡[ur¡n.
As thc rcaction temperature, it is preferred to cmploy a

low tempurarure at a level of irom -60" to -7Bc C,,
Step D at try aciclic hytlroty-

sis.As th tocmpl6y p-tUú" l. )tcp N Íuplescnts a rcâction t'or thc synrhcsis of ao
sultt¡nic ll'uric'aá. and rhr: rr-.fi-úns;ltur:llc(l lletone by tbe selective oxiciation ol the
reaction maybecooclucterl in a solwent oixfureof rvntcranrl dihydroxy carboxylic ¿cid esler. This ruacLion can be con-
lc trohydrcl'uran ot Ëthffiol &t a temper¿rufi.: ol fn¡m l0c to
2.5" C l -hycJroxy -2-propcne derivative sucl¡ as

obt¡ined

tempera

-10" c.

by u.ring ûcrivated manganese dioxicle
ethyl e thcrr t¿tmhydrDfurild. bonzcne or

OH

OH

N i{>

ductcd in a solvent
loluene at a

usccl in Step I) rvithout purificatÌon -ro
Lemperalure ol from 20" ro 80o C., prctÞrably liom .loo ro

ture of from -80" to 0" C., prct'crably lÌorn -30" to ethyl, Pr means ¡rropyl, Bu means butyl, Pent mean.s pentyl,
Hex mcans hexyl ancl Ph meaos phcnyl

Step F represents I rechrction ¡eaction of the carbonyl
group, which can be cooudctecl by using a melal hyclritle, +o TABLE I
prel'crably sodium borohydrirLe in elhanol at a temperaturç
of from -10" io 25" C preferably lÌom -10" to 5" C Rl

I-l (RL: - H)
f 5 (Rr¿: Na)fur(ber, the reduction reacfion måy

zinc borohydricle io dry ethyl ether or
bc conducted by using
dry tetrahydrofuran at

a tempor¿ìture of -1(t0" to 2.5" C prciìrabl¡r t'rom -80' ¡o +-s

--50. c.

'Ihc f'cÍhoxy-
in Step f cnn lry

i,c. by simply rl,moviog tclra-n-butyl ¡in tbrmcd simulta- 80" c.
neouslv- ln acldition ro lherïmpouûdsdÍ¡clossd in Examples given

Step E represents ¡r rfouble anion condcnsation reaction here.inalter, conrpounds of the tbrnlulas I-2 ancl I-5 given in
bctween tbe en¿l IIì ¡¡ncl an ¿ìcetoacetate Such conclensation I'ahìc I can lrc prcparcd by thc process of thc prcscnt
rcucLion is prelèrubly cr¡nducLetl by usíng socìium hycJrirje _r-s ìnveotiou. In Table l, i- means isn, sec- means scconclary
aod n-butyl lilhium as tbe base in tetrah¡zdrofuran al o and c- mcrìns cyclo. Likewisc, Mc mcans mcthyl, El mcans

Step G is ¿ step I'or hyrJrolyzing ihc ssrcr_ The hyclrolysis
c¿n be conducted by using an equimolar amount of a base,
pretèrably potassium hyclroxicle or soclium hydroxicle, in a
solvcnt mixlure of ìÀ/atcr and mcthanol or cfhanol a1 a.:0

Rf

Rl

tempcrature of frorn 10" to 25" C, The tree acicl hereby
obtained may be convertecJ to a sall wilh a suilable base.

. ,Ste¡ H is r step lor forming a mevalonolactone by the
dchydration reaclion of the tìee hyclroxy ac.icl I-2. The
dehyclration ¡eac¿ion can be conductcd in benzene or toluene j5
undcr rellux wbile removing the rcsulting water or by aclcìing
â suitablc dchydrating agcot such as molccular sicvc.

Further, the debydratioo re¿ction may lre conducterl in rlry
methylene chloride by using a lactone-forming agcnt such as
carbocliirnicle, pretèrably a water solublc carbo<liimide such
tLs N-cyc'lohe xvl-N' -[2'-( rnc t hylmorp hol i o ium)e thyl ]
carbodiimide p-tolue ne sult'onate at a temperature of tiom
10' to 35 ' C., preÊerably fronr 20o tc¡ 25d C,

l{1 iì2 ,R' RT R) R3

6 ()\4e
6-OVc
6-llr
6-Me
7'OÌte

On ti-Br

61

H
H
H
3-Me
3-OMe
H

H
4-F
4-t'
4-F
4-F
2-F

4-t

iPr
i-Pr
i-Pr
i-Pr
i-P,
i-Pr

H
Ét

ÍÍ
H
FI

H

H i-Pr

H
t{
H
H
H
H

H

o
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TABLE 1-cont.inuecl

t2
Tbey may be for¡nuhtcd irìro various suitable f'ormula-

tions clcpcnding upoû the manner of the adrniuistration. Tbe
presert invention m¡v be at(ministe¡orJ in
icids or in the lorm o[ physiologicallv

-ç acccptablc estcrs or lactoocs, or pharmä-
blc salts.

. 
'The pharmacculical composition of the presenr iûvention

is pretèrably aclmini-sterecl orally in ¡he t'orm o[ the com-
porrncl of the prese nt inve ntion per .se or in ¡he tìlrm of

,) powclers, graoulcs, tablcts or capsules l'ormulatciJ by mixing
the compound ot the present invention with ¿ suitable
pharmaceutically acceptable carrier inclucling a bìncler such
as bydroxypropyl ccllu.losc, syrup, gum arabic, gclatln,
sorbitol, tragacâ n rh gu m, ¡rolyvi ny I pyrro l.iclonc or CMC]-Ca,

l5 ùs
t,,t, .5

ota
da

r-\ iquid paraflin, whitc
intnìcnr, hyclrophilic
n injecúon lbrmuh-
e matgrials sclectecl

from the group consisting ofpolyetlr¡rlene glycol, hydro-gel

-.,0 
bntÍ material, distilled watec distilled warer lor il]jection
and exci¡rienl such as lactose or corn starch, or a t'ormulatioo
for administration through mucou.s mcmbraocs such as an
oLìrlar mucous membrane, a aas¿rl mucous meolbranc ancl ao
oral mucous rnernbrane.

-Ì5 ounds of the present invention may be
ron-exchaoge resins which are capablc

s and yet not bcing absorbcd in gas_

The dri.lv dose of the compound of ttte tbrmula I is from
40 n adult.

he dose
weighL

'lhc compounds of thc ttrrmulas ll to VII arc novcl, ancl

*- they tre important intermedr'ates flor the preparation oF rhe
compouods o[the tirrmula I. Accortlingly, the prese nl inven-
tion relates also to the conrltounds of the [ormulas lf to VII
ancl tbe processes for their procluulioo.

Now. tbe present ínvention will be described in further
.;t)

55 PHARMACOT,OC]CAL TEST E)íAMPLES
lbst A: Inhibit.ion ol cho.lcstcrol ì:iosynthcsis tiom acclarc io
vitro

Eozyme solutioo was prepared ['rom tiver of male Wistar
rat billialy cannulated and discharged bilc t'or over 24 bours.
L.iver was cut oul at nlid-dark arrcl ntícrosome aod.superna-
taût traction which was prccipital)lc with 4O-gO.qa of sâtu_
ration of ammonium sulfate (sup fraction) were preparecl
1Ìorn liver homogenate accorcling to the modifìed ,nlthod ol
Knauss et. al.; Kuroda, M., el. al., Biochim, Biophys. Acta,
489, ll9 (1,977). For assay ol' chr_¡ft:srcrol biosynrhe.sis,
microsomc (0.1 mg prorcin) ancì sup tiaction (1.0 mg
prote irr) were incuba¡ed for 2 hours .t t 3Zo C. in 200 ¡rl ot' the

Rj R

R'

l-l (R rr = H)
I-j(R!:-\iJ

R.;

Rò

N R5

R R: RJ

II II 4-F IT

4-Ph

II

I.I iI
tI I-I

Ú-CI H
6.cl H
6<X]H.Ph F{
HH
HTI
6-ct lI
6-MerN tl
6-Mc Lf
ó-i-P¡ H
7Mc tl
ii-Ove F{
6-Br H
6-;Pr II
6-Ct s-Cl
5-[' 6-ßr
o-OMc 7-Oillc
6.Me 7-Me
ii-ct 7-cl
HÊI
Hi{
6-Olvle ?-OMe
6-OùIe 7-OMe
6-Olvle /-OMe
GOMc 7-C)Me
6-OMc 7 OMc
6-\4e H
6-Mc II
6-Me lI
6-Me tl
6 lvle H
(;CI H
6-Ct H
6C't H
ó-cl H
6-Ct Êr

ti tI
HH
I]K
l1 H
t] FT

4-PhCI I.
i- t'r
iPr

sec-tJu
i-Pr
i-Blr
c-Pcn¿

c-PcIl
i-Pr
c-Pr
i-Pr
c- Pr
cPr
c-Pr

c-Pr

ì-Pt
i-Pr
iPr
cBu
c-Hcx
i-Pr
i-Pr
c'Pr
c-Pr

i-Pr

c-Pr
c- Pr
c-Pr
í-lr
iPr
c-l'r
cPr
c-P¡
iP,
i-Pr
cPr
c-Pr
cPr

4-1,

4-F
4F
4F
4-F
4-0
+-tr
4-F
4-t-
4F
4-F
4_F
4-F
4-F
.1-F
.l-¡
4-F',

4-t,
4-F
4-F
u
4-Ct
H
4-Ct
4-F
H
4-Cl
II
4-CL
4-F
H
4Cl
H
4-Ct
4-F
TI
4-Ct
fr
4-<:t
4-F

ft
II
H
H
H
H

H
II
fI
tì
TI

H
IT

H
TI

tI
H
II
ll
t{
Ët

H
fI
H
tI
H
H
H
IJ
II
II
H
ÊI

H
H
H
H
fl
H
FI

H
H

tI
II
H
H
tf
FI

tt
II
II
ÉT

H
ÉI

ËI

H
H
II
8-Br
E-OìVle
6- ù1 e

8-Ct
f{
fI
TI

II
TI
H
H
FT

H
Tf
fI
TI

H
H
H

r{
¡I
tI
H

H
H

câpâblc oisuppressing or reclucing thc amount ofcholcstcrol
in l-¡lood as lipoprotein. Thus, the compouncls of the preseût 6s
invention arc usefui as curirg agenls against hyperlipiìlcmiû,
hyperlipoproteinemia and atheroscleosis.
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rerction mixrure 
"nn,.ining,fp; 1 mJvI, Glutathioue; 6 rnM,

Glucose-l-phospbare; 10 mlVf , NAD; 0.25 mM, NADp; 0.25
mM, CoA; 0.1|4 rnM and 0,2 mM [2-laC]sorìium accurc (0.2
¡Ci) wiLh 4,¿¿l oI test compouud slution clissc¡lvecl in water
or dimethyl sulfoxicle- To stop reaction ancl saponity, I ml oI
157¿ EtOH-KOII rvas ¿dderì to Lhe reactions ancl heatcd at
75" C. for I hour. Nonsaponifiabtc lipids wcrc cxrractccl with
pelroleurr cther ancl .incorporated raC ratlioactivity was
countecl. Inhihitory acrivity of compoun<ìs was ioclicalecl
with IC.50. lo

Test B: Inhibition of cholesrerol biosynthesis in cuhure cel'ls
Hep G2 cetls at over_5th pass¿ìge w€re seedecl ¡o 12 well

platcs and incubûtcd with Dulbecco's moclilicd Eaglc
(DME) meclium conlaining LOo/o of letal bovine scrum rs
(FBS) at 37o C.,57o CO. until sells werc conlluent t'or aboul

t4

TAßLE 2

Inbibitorv activities bv Tesr A

C, rnrpourd Iqo (rnojrr uooecntrìtiut)

iCcmpound.s ol the
pr€setf in\,e[tion)

(- ÌJ
I it
t,.il
t-i:ì
(It¡fmm çteÞùnrk I

-Vevitìoliil
cs-_s1 1

Lai x l0-'
.1,0 x l0-3
7 i x 10 s

1,') x 1O '

L-4 x lfl'ß
9,0 x 1() e

7 days. Cells were exposecl to the DtVtE medium containing
574 of lipoprotciu dcficicnt scrum (LpDS) prcparccl by Inlìrble 2-2,rhererative¿lctivitiesareshownbasecjonrheultraccntrifugation methocl for over 24 hour.s. N,l"dium w¿
chaoged to 0.-5 ml of tiesh -5% t.pDS conraining DME bel'orï -o activities of (lS'-514 heing evaluated to tre l-
assay and 10pl of test compound xrlution dissolvecJ in warer
crr DMSO rvere adclecl. O.2 pCi of f2raC]socliurn acetate (2O
¡d) was added ar O h(B-f) or 4 hrs(ß-2) atìer adclitioo of
compouncls. Âtìer 4 hrs further incubation y/ith ["_r4C]
sodium ¡lcetale, medium was removed ancl celli lvere 2-s

washe<I witb phosphare buÈèrect saline(pBS) chilled ar 4. C.
Cells were scr¿rped with rubbe( policoman ¿rnd collcstcd to
Lubes with PBS and digesred with 0.2 ml of 0.5N KOII at
-j7o C. Âliquot of cligestion was used tbr protein analysìs ancl
rcmaining was saponitìccl wirh I ml of 15Zo EtOH-kOÉl ar l0
7-5" C. for I hour. Nonsaponitìable lipitls werc extracted with
pefroleum ether aml raC raclioaclivily w¿s countecl. CounLs
were.revised b¡r ce[[ prole in and indicated with DpM/mg
proleid. Inhibitory activity of cor¡4rounds was indìcatecl with
IC50. -ìs

Test C: Inhibition of cholcsterol biosyorhesis in vivo
Male Spragre-Dawle y ra ts weìghing about 150 g rvere fecl

normal Purina ch<¡w diet rnd water ad libitum, ancl exposed
ro l2 bours lightil? hours dark lightíng partern (2:ff) ,,.PM-2;004M dark)prior Lo use for in vivo inhibirion resr o[ *u

coûtrol, räÎs were orolll/ admíniste red only warcr or vehicle .

Al 90 minutes after sample aclministration, rals were 
-_0injecte(l inrrlperitoneally with l0 pCi of [2-raCþodium

âceta[e at volume of 0.2 mì per ooe. 2 Hours later, bìoocl
sumplcs were obtained ¿nd serum werc scparalecJ immecli-
ately. Total lipids were extracted according lc¡ the methocl oI
l.blch et a.l, and saponified rvirh EtOH-KOH_ Noosaponifr- --
ablc tipicls wcrc cxtractcd with pctrolcum cthcr and'raclio 

t5

activity incorporatecl into nonsaponifiable lipids wa.s
counl.ed.

Inhibitory activity lvâs indicatecl rs perceut dccrcase oÊ
counts in testing gro[ps (DpMi2 ml serum/2 hours) trom 6e
that in coofrol group.

With respect to thc compounds of the presenl invention,
tlte inhibitory activities againsr the cholesterol biosvnthesis
io which HIVIG-CoA r".llrctose sefves ¿ìs o ,ot" iirrtiting
enzylne, were measured by the above Test A înd B. Tbc c_;
results are shown in Tables,2, 2-2,3,¿rxJ 3-2. F-urther, ftìc
results of thc measurcments by Test C are also presentecl

TABLE 2-2

R¿lativc ¿ctiviti€s b\. 1'est A

Conr¡ound Relltiv¿ ùciivitics

(Compou¡ds o[ Lhe

plescIL in!en¡io[,t

t-ló
f-ll(i
tIt;
I- t20
r,-5lf

t. 1-i

i.,2,5

3).i
0-76

S(ructures of refèreoce coml:ounds:

(l) Mevinolin

(2) CS-514

OII

o

fI

CF{¡

OH

H

CH;

Case 1:14-cv-05575-UA   Document 1   Filed 07/23/14   Page 22 of 61



[¡Libitorç ¡crivities bv rest D-_i

Cornpound [.u (moLur concenl¡illion)

5,856,336

l6
ExarlpÌe l-l>

4-(4'-lluo rop hen vl) -3- hyd ro xy me r hv t-2-( I '-me rhyte thy t)-
qtiinolifìe (compound W- l )

5.ag(0,016 mo[)of compound VII-l wasdisrclved inclry
loluene under a oitrogen atmosphere ancl coolcd in ice bath
to 0" C, To tbis solution, 40 ml ol ¿ L6 wL To diisoburyla-
luminium hydride-tolucnc solution wâs dropwisc âddcd, a0d
the mixtu¡e was stirrsd at 0" Cl l'crr two hor¡rs. Â1'ter
conlìrming the complete clìsap1;earenco ol compouncl WI-l

r0 by thin laver chromatography, â saturated ammooium chlo-
ride solulir¡n was adde<l thurcto at 0" C_ to [crminätë the

zo g of white crystals Yicld: 70%. Melting poinr: 136. l37o C.

E,xample l_c
4-(4'-fluoro phcnyi)-2-( 1'- mu rhy tc Lhy t) -q uino lin-3-yl-
carboxyalclt:hycle (compouncl V-1)

o
(l

d
d
turc 'lhe mixturc was stincd for onc hour, 

-l'hen, 
ltX:J ml ol

elhyl Èther was aclclecl thereto, ancl tlre mixture was tbror¡ghly
mixed- The reaction mixture wa.s [iltcrccl uncjer suc]ion
through a silica gel layer. The fìltrate ,,vas clrie<l under
reduced pressure. Thc residue was rlis,solved in the isopropyl
ether, and insolublc substances ',vere filtcrccl off, The liltrare
was again driecl uncler recluced pressure, aocl the resiclue was
recrystallizerl tÌom diisopropyl erher lo obtïin 0.7 g (yield:
7O7o) of sJìghtly yellow prisrn crystals. Melting point:
124'-l?6" C.

Bxamplc 1-cl
3-(3'-cthoxy- l'-hycJroxy-2'-propeny l)-4-(4'-lluorophcoyl)-2-
(l-'-mcthylethyl)-quiooiinc (compound f V-1)

1s

TAßLE 3

(Corrrpound of thc
prcsenl inrenrlon)
t-51
(Relere¡tcc coùtpound)

i x i0 ?

.l5 x l0 ;'c's-i t.1

ln'I'ablc 3-2, tbc rclativc acrivirics arc shown basccf on rhc re¡.ction. Ethyl ether was added to the rea.ction mixture, ancl
activities of CS--í14 being evaluatecì to 5e 1. (be orgíìnrc layer was scparatecl. A gelled pro(htct was

ciis-solvccl by ao addiÌioo ol. ao ûqueous sodium hydroxidc
'IA-tsLÊ, 3-2 ls solution ¿n(l exlracred âncw with cthyl ethec The etbyl ethe r

extrâcls were put togelher, dried over trnhyclrous magnesium
sullare and fìlrerecl. Thc solvent was disrille<t off. The
resitju¿l oil underwenI crystirlli¿ation rvhcn left to st¿nd. It
was rccrystallizcd from cthyl ecctatc-n-hexanc to obtain 3,3

Rclativc rutivitics by Tc$t tr-l

Conr¡orn<l RcfnrLvc dciivitics

t,1lú
t-if0
I-20

Resulls cf tbe measurement of th€ inhibitory activitics by
Test C 2s

The percen! decrease c¡f counts alìer the oral aclministra-
tion of 0.O-5 mg/kg of compound l-520 was 55.i/o re lative to
lbe measured value ol thc control group- The percenl
decrease ofcounts atÌer lhc oral aclministration of l0 nrglkg
ot- CS-514 was 557o uodcr fhc same condition. 'lhe com- -ì0

pouncls of the present inven(ioa exhibited activìties superior
to the referonce conrpouocl such as CS-514 or Mevinoüo in
Test A, ancl exhit)ited a*ivitics su¡ren'or to CS--514 in Tests
B ancl C.
Te.st l): Acutc toxicity -ìs

AO.Slo CMC slspension of a test compound was orally
administerect to ICR male mice (g(oup o[ three mice). The
acute toKicity wa.s dctcrmined based on the mortatity after
seveo days. With colrpuuntJ I-57, I-58, I-59, I-511, I-5tt
l-513, I-j14, I-515, l-5i7 anct l-.523 of the presenr inuention, a0

the mortality was 07ø even wheo rhey were orally aclr¡iojs-
tered in ùn amount of l0O0 mg&g.

\9.4
l0.Ll
?0.8

Example 1 1.13 g (3.13 mmol) of eis-1-ethcrxy-2-(tri-n-buLylstannyl)

Erhyr (D)-3.5-dih;,<rroxyr-[4,-(4,,-nuc,ropbenyr)-2.(1,,: * 
:;:1,iiilÌ,]"'ït';.:'l'J,:t i: itJLË.'i:r"ïiil¿"ï"f;îi:#

nrethylethyl)-quinolin-3'-yll-hepr-6-enoare (cornpouoct I-11) iñ "rffi;,;ìiä.2 *nroLl of a [5 wt Zo n_buryllirhium_(prcparcd by stcps of l-xamplc l-a through H,xa.mplc I-q) i-t",.i"-'..i"riäÏ \ías a.op-i." actdcrt. The mixru¡e was

Lxampre r-a .. ",i'Jï1';"-irÏ'äi:i,':;TJ,ilJ,iïryjir,l'"$tåi:ïîll;
Ethyl 4-(4'-tluorophenyl)-2-(t'-merhylcrhyl)-quinolin-3-yl- rcf,ahyctrjrrun *u" a.uptvi.e àdded LhsrEro. The reac(ion
carboxylate (compound VII-I) mixtuie wassrirrecl ¿r -78" c. tbr two hours. 1'hen,2 ml ot-

The syntbesis w¿ls conductetl in accordance with thc ¿l satur¿Lcd ammonium chloride solutioo was ¡d<.led theret<¡
mcthod discloscd in J' Org. Chcm.,2899 (19óó). to tcrminatc thc reûcrion. l'hc organic laycr was oxrrâctcd

_ ,6 45 .9 (0-03 mol) of 2-amioo-4'-tluorobenzophenone, si wittr diethvl ether, aucl the clietby-ether citracr was w¡sbed
5.-53 g (0 035 mol) ol erhyl isobutyrylacel¡ìte ancl 0. I ml of wilh ù saturate(l sodium chloricle aqueous solution and dried
conc. sulluric acid rverc dissolvcd in 30 ml of glacial acctic over anhydrous nragnesiunr sullate. 'lhc solvent w¡s dis-
acid, and the mrxlure was hearccl âl l0o" C for abo¡t l0 ti.lled ollunderreduced prÈssure.The resi<lur: wasseparuted
hours A-l'ter contrmiog the subsLaoti¡l <Jisappearaoce o[ wirh n-hexane ancl acelonitrilo. The solvenr w¿rsciistilled off
2-amino-4'-tìuorobenzophenone by rhin lavcr 60 und€r reclucecl pressure tiour thc acctonitrile layer, ancl an
chror-natography, lhe reactiorì solution wæ coolecl to roorn oil¡r substance thcrcby otrtaioccl was purilicd by silica gcl
temPerature, Ând a mixture of 45 mt of conc. aqueous column chromatography (eluent: 2,57o me¡ltanãl-
ammonia and i20 ml of w¡tercoolecì with ice, wasgraclually chlorolorm) to obtain 0.Þt g c-rl the clesircd cornp¡uncl io a
aclded thereto. A separated oily substance was soliclificd purified oily torm.
wheLr lef't to sland overnight in a refrigerator. I'his solirl was e-s H-MNR (CDClr) t5 ppm: l-l(r,3H"7Hz) 1.37(cl,6H)=
recrystallizer.l from a small ¿tm<_¡unt r.¡f eLh¿ncrl ro obL¿Lin 6,47 7H.z) 3.7(n,Ifl¡; 1-11,],Zi].,l=l:Hz) +..tSlt,t]H,lHzj 5.21m,g(55vol of whirepowder.Melringpoint:68"-70.5"c. lìl)-595(m,il1Í705 8.2(m,8II)
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Exarnple l-e aqueous solution wa
(E)-3-[a'-(a"-nuoropheoyl)-2 -(t',-rnerhytetbvl)-quinotin_3,_ was srined ;a;¿;.r,
yt]propenald_ehyde (compound tll-I) ethanol was clisrillecj

0 91 g of compouod IV-l was clìssotvccl Ín Z0 nrl o[ 
"i*",* ,"." ì.ìã_¿tctrahydroturan, an<J 5 ml of warer ¡uel l0{.} mg o[ .; ;j,hì,h;i;,h";'Th" nou"ou, layer was freeze-dried Lop+olucrtcsultbnic acid wcn: acldccl rhcrcro. 'lìc mi.tturc wns ^,_;^, _ ;;l' '":::"

"'i¡*,r oa;o;,'-,*'lo'n,u," rbr 24 hours- rh" ,;','"üoi ;:i:i:';,î,:'l!,53:oi:,,í.lloffi:::åf 'n"" ¡,owder. Mertìng
solution was r:xtractcd with dierhyi qther a fcw !imc-r. l.h-
exltncts wcre washud with a s.rturatccl soclium chloricle
aqucous solution ancl tlriccl ovcr aohydrous magnesium lo (E)-3,5-rtibuo."-r-rlïTiÌÎ-3Ruo.oot 

"o, 
t) 2'-(1,-strlfate' Then' the solvent was distillecl oft'. The resiãue was "' merhyturhyt)-quinolin-3'-yl]-hept-6-enoic acicl (compouoclpurificd by silica gcl column cbromatogrâphy (clucnt: I_?L)

chlorolbrm) to oblaio rhc dcsi¡ecl productìs-wirire prism tiûmgi0.2+4mmol)ofcompouocl f-11 wasrljssoh,eclìn
cryst als. 0.4 g (sOVa). Melring poinr: I27"-t2E" C. 10 ml o f ã tÀanol. Then, b,7ç ml ät a 0.5N soclium h yclroxicle

Examplc l-i t-s âqtleous solution was clropwise added lhorcto.'Íhs mix(ure
Erhyì (E)-7-[a'-(4"-fluoropheo yI)-2' (t"-methyietbyl)- *lt stined at room tempcrature tbr llrthcr onc hour, ancf
qrinolin-3'-yt]-5-bydroxy-3-oxohepto-ó-enoate 1"åmpouna ethanolwasclistìiledoffunclcrrcclur-tlprcssrre.'Ihcn, l0ml
If-l) o[ w¿tcr was a<ldecl therel.o, ant] lhc ml.(luru wås ç,((r,rcted

50 mg of ó07o socliurn hytlricle was wastrcd \eith dr1r vith cthyt slhcr. The âqucous layer was weakly aciclifiecl
petroteum erhcr and clriectun<ier a nirrogcn srrcam, ûoct ¡¡,i ¡ (erl 4) wï["',,*:iî'Tíiffit:;ï.1¡il":ïri:lï!i:äiJ.:

wctc pul togclh€r and dried over anhydrous magnesium
sulft(c" TÏrcn, lhe solvont was distillecl olf uncier reclucecl
pre\rulú ro líghtly yellow oily.subsrance.

rf _ ff-NMR rs6(d,6trJ=7trz) 2.4(n,2H)
3,5(m"lll) -4.6(m,2rl).s.40(dd,irr,Jr:

sli¡rocl t'or 30 minutes. Tben, a solurioo prcparurl hy dixçlv- l9gzJr-ßt 9Hz) 7.G-S.3(m,Stl)
ing 160 mg (0.5 ømol) of compouncl III-i in clry
retrahydrofuran, was droþwise adcled thereto, ¡nd the
rure was srirrecr for one Jiour ro rhe reacrion û¡ix,",", î:îj ,o Í,?,friî;f--ffåliï-ir1 l.-liîJ,'::år,]l-rx"."î"-5" 

...
nf a sar.urare¡r ammonium chrori<rc itqucous .gorurion wrs ír"ìrããí"1 

'l_irj'"'
¿rlcle he mixtu
with diethvt n l0 ml ol cIrY

with chloriclc r heating t'or 3
ovrr um sulf¡ .rf
ralecl reduced essurc, end thc

recrystallized from cliisoprolryl ether to ohtain 130 
residual solicl was recryslallized from diisopropyl elber to

(yìeítl:59o/o) or*nir..iyiror-". vt"tting poinr: 99"-101"11 iiiÏ,iln8. 
of colorless prism crvstals Meìiing poiot:

Ë,'tamplc l-g By silica gel thin chronratograph.v, the procluct grye two
ELhyl (E)-3,5-rlihydroxy-7-[4'-(4"-fluorophenyl)-2'-(l'- ar] rbsorption spots close to each orher aúributable to the
melhylethyl)-quinotin-3'-yl]-bept-6-eooit" ¡óo,npouo.t dia.stereomers (Developping solvcnr: 3Z¿ methanol-
I_1 1) chloro tbrm)

a¿e(l ancl isolated by silica

+5 . fDevel-rpping solvent:
(v/v), Ri=0.6 and 0.7

R1-=().7: trans lactonc

' Ì,f i;.('J.',flfTi;¿J,'Ài:1ï,1i1r l 6.68(d,1 ir, r= ionr¡ ì. r-s.á1.,sri;

II:NMR (CDCI3) ti ppm: 1,40(d,6tf ¡=711r¡ 1 6(m,2rr)
2.65(nt,2H) 3. 48(m,1 H); a.20(rn,1 H) 4. 6-s(m,I H) S.+06A.
IFU | = l8HzJz=7Hz) 6.6 6(m,IH) 7.tF.S, 2( m,SH)

Example 5

- ppnr: [ (d,6H,r= 9;1.*,:1-o-l;,0:"¡:gncnvt)-z',(l '-merhvlcthvl)-quinolrn-3'-
8- j.+q,l ' 

1m,zi t,¡ lltTl"vll;1- I f<l 
ro xy-3.4,5,6- te tra byd ro-2H -p yra n-2-o ne3 ,zH) 4 -si,n,rnÍ .^ 

(co"Te,:lnl"tl+r).
U rn,gg) ' 60 ¿(, mg of a mixtrrre of diistereomers of compound [-jl

Lxampre, t*.1ü]ffi"î J...,".iÌ,r"0",Tíl.t;lfr"rr.i?".?, jí:
!oc]iun solt of (E)-3,5-<libydroxy-7-14'-(4,,-flrroropheoyt)- ;
2'-(1"-methytethyl)-quioolio-3'-yl]-hepL-ó-enoìc ¿rcicl d
(compouocl I--5 [) 6s o

6O mg (O. t-13 mmol) o[ comp,:uncl I-ll was c]issolved in c
3 ml ol ethaool. Then,0.2(r mI of a 0 5N sodium hyclroxicle colorless oil.
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This oil was purified by prepararive ttrin tayer ùhrotrla-
lograpby to obtain L6 mg o[ the desired product as purc
colorlcss oil

MS(m/e): 408(M*+ll), 4o7(M*), 366,2e2, z7B
In the s¿me manoer ¿s in Extrmplc l-a, compouorjs VII-2

to VII-27 wcrc prepared. The physical propert;es of,rhese
cornpouncls arc.shown io Table 4. (In the T¡ble, Rr, R2, Rr,
Ru, R5 and Rzt corresponcl to the substitients of compouncl
vtr.)

IABLT 4

20

TABLE 5

íCùnpounds in rhis lhble tre.ontpooods oa the
lìd is hv/rñrèd ì

Comnound Rr Rr R' lì' Rr
nr-p.

í'c.l

Corn-
pouDo

lComllou¡ús in Lhis 
-lnhìe rre compourrJs oi Lhc

vrf RD is hv¡lroo¡n r

R1 Llr Rr D4 Rr I(?r

t21 t2?.

t02-102"5
8-<-S5-5

100.5-101,5
105 -5_lt_ì6--s
lill,0-tOl 0
oil
1-14.í)-r lri.5
83 0_¡9.tl
i03.5-109.5
t0t.C-10_ì.1.1

r17.5-1t9 0
oil
oü
96"0-qs,0
t-ì9 0- I-]9.i
oil
94.5-95.5
l1t_5-l tó,5

119-t 51

I-ì0-1-l{),.s
¡3e-t4 r

i 5a-169
r40 -i-t42.0
155.(l-t_r7-0
r92 ù-tt5 0
1¿ìô-0-183,i
1tit"0-ló4 0
112.1)- ):4.0
1s3.0 tsó.0
16 t ,0-!62.5
1-17,0-1.j8_0
f 64 0-165,0
t4t.i l4_15
t4ó.5-1,t8,_;
171 0-t7?-0
¡20-126
l-5 r_0-i54,r)
9a..í-l0J
17 I 5-1 72.5
s4,0-8b,c
119.0-!l 1"rl

I ór).i)- I 6l 5
r62.0-t6.?,í)

a.ir.,
('rHt
C'-,H'
C"H-
CrE
c ,IIr
o,H5
C]FIs
C.Ht
crH-.
c:H.s
C.H.,
crgl
CtHr
(;" Ét-r
(-Ilr
C'-ìHç

cIIr

vt-2
vt__l

l0 VI-.+
vf--;
vt_6
vl-7
Vf-B
vt_9

;5 vl- tu
vt ti
vt_¡2
vt-l ì
vl- l4
vt-ti

,,, vt r6
''' vr',7

Vl-.1¿1

vt-1s
Vf 2rl
VI ]I
vt-22

2-s vl-l¡
vr-?+
vt-'i.s
vl-26

m-p.

H H p-F FI CH_,
It H H TI CH.
lJ FI tl H i-Pr
6-CtHHncfll
6Cl H Ff H i-p.
HHI-FHi-Pr
7-N1e tl fI tf i-Pr
F{ ÉI 4 Cl F{ i-pi
H H .l-OMcH i-l,r
FI H +-ùte H iL,¡
6-Cl H lCÌ H i-Pr
H u 4-CFr tf i-P¡
H H -ì-Mc 4F i-Pr
ll tI -l-Ve S-Mc i-Pr
6-Me 7 Oivf€ .i-F II i-l,r
HH4-FHCIH.
ll H +L. H r-Pr
O-CL H 4F H i,Pr
frHl-FHc-Pr
H H 4 OPIL FI i-pr
ú-cl s-ct 4-F rI i ì,r
û-cl fI n tI Ph
ó-CIHÉtHc-Pr
H tì 4-F H scc-Bu
6-MeH+-FHiPr
6 OMe 7-OMe 4- F fI c-pl

cHr
cH_,
i-Pr
CHt
i-Pr
i-Pr
i-l'r
rP¡
i-tì
i-Pr
i-Pr
i-Pc
ÈPr
i-Pr
!Pr
CrH.

H H P-t' t{
HHHH
HHtIÉI
6-at ÉI H H
6,í_1 ÉI H H
H ÉI 2F TT

7-Ve tI Ít f I
Fl H .l-C:i ÉI
fI Éf -l,OMe H
H H .l-N4e H
5-Cl H JCt f-f

H EI 4-CF-! u
Ft ËI J ivlc +F
tI II i-Me -i-ùle
¡5-OVc 7-Oi\le 4-t H
HTI4-FH
u H 1-t H
o-Cl H 4-F H
FrH4-FH
H H 4-OPh ÉI
rr-ct s-cl 4-F ÍI
6.CL HHH
Ó.C]HHH
IT H 4-F ÊI

ó-Me H 4-t H
6 OìVle 7-()lvte 4-F H

v--1

V¡I
v-5

+i !,6
v-7

v- lil

cc)
VII ?
vtt-l
ViI-4
vil-5
vl(-6
VtI-7
vtt-,9
vtt I
vU l0
vll-1i
vtI- 12

vtl- l-l
vtl- l4
vil- l_i
vU-i6
vfl 17

vu-tg
vtl-1ç)
vtI-lt_ì
vÍI-21
vtL,22
vtt l3
vLf-14
vf t-ls

vtf-16
vfL-27

ó-Ve tl 4-F
d-OMc 7 OMc 4-F

CHÌ
CTT.
i-Pr
CHr
i-Pr
i-Pi
i-Pr
iPr
iPr
rPr
iPr
!Pr
i-11¡

i-Pr
i- L,r

L-: Hs
(-Pr
i-P¡
c-Pr
i-Pr
i-Pr
Ph

cPr

Bu
i-Pr
c-Pr

HH4.FII
F{HÉIH
HHHH
6-Ct H H tt.
6-CtuHH
ÉI H J-F TI
7-MeHHH
H ÍJ 4-Ct fT
u H 4-Oùfe H
H U 4-Mc ÉI

6.CL H 2_Ct FI
H H 4-CF. n
H H -r--Vlc +F
H H 3-Nle 5- Me
6-OMc 7-OMc 4-l; fI
Éf FI 4F H
HH4.FH
6-Ct H +-F I{
II II 4-F fI
H rr 4-oPh rl
6-Cl S-Cl 4-F H
6-C¡ rl H H
rt-cl H H Él
HFI+FH

C,IL oil
C1É1. 9ó rl-t8.u
(. 

,,1 fe

CFI.
CE,

c,tr.
cHr

t09.0 1I t.Lî

l5_1-0-1-5-l í

lt8 3-119.5
97.û-98.-ç
oiL

_ì0

_r5

ln thc same manner as in Example 1-c, compounds V-2 to
V-27 wcrc prcparcd. (In lhblc 6, l(1, l{2, lì3, ¡ì.{ anct l{s
corrùspond to lhe substiiuents of compoun(l of V.)

?\BLE ó

(Conpounds ùr lhistl
H

oi thc

4 f-ìom¡ro,,nd fì I Rr R: R 
¡ R5 lållVII.8

H-NiVllì (in CDCI,) ô ppm: 0.92 (t,3trl)=1112¡, 1-4¡
(cl,6H,J-óHz); 2.47 (s,3H),3.27 (Hepraptet,lFI,J=6Hz) 3.96
(t 2H,t-7Hz), 7,0-7.8(o, 8H)
vlI-14

H-NMIì (in CDCÌ.,) ô ppm: 1.01 (,3H,J:7Hz), t.42
(<i,6H,J=6Hz); 2.-18 (s,3H,J=3Hz), 3.25(Hepraprer, 1HJ=
6Hz) 4.04 (q,zH,J=1 |tz), 6.9 -.8. 1(m,7Hz)
VII.15 V- II

, H-NMR(in CDCI") ò ppm: o.97Q,3H,J=7Hz), 1.43 (d,6H, j'r 
,1", li

t_:!Hz);2.29 (s,6H) 3.25 (Hcpraple r, IHJ-6Hz) 4.00 (q,2H, í,i;
.l=1H?,), 6.8-3.0(m,7ll) v- 15

VII-18 v-ió

H-NN4I{ (in (llXll.) ò ppm: 0.98 (t,3IIJ=jHz), 1.02 - Y_i;
!t ]HJ=zuz); 1,6-2.3(m,2H), 2,&3..1(m,2H) 4.03 (q,2H,J= ri v-iõ7Hz).6.9-8.1(m,8H) y-2o

VII 2L v-2t

H-NMIì (in (Ìl)(ìlr) ð ppm: 1.03 (1,3H):7Hz), L.4r Y;::,
(9,óH,J:6IIz); 3.25(Heptapet.LH,J=6Ftz), 4.05(q,2H.J: .- v-:+
iHr¡, o.s-e.tirrl, 13Fb "' \1'-¡''v r'0 v-ti
vrr-2s ä1

H-NMR (in CDCI,) ò ppm: 0.97 (d,6H,t-6H2,),2e-2.6
(m,l H); 2 85 (d,2H,.I-7FIz), 3..51(s,3H), 6-s-8 I (m,8H)

In thc samc mânner es in Example 1-b, compouncls VI-2 rs
Lo Vl-27 werc prep¿rcd, (trr Table 5, Rl, R2, Rt, Ro and R5
corre.spond to thc substiruents in compound VI.)

rrPr
i-P¡
c'Pr
i-Pr
i-Pr
Pìr

c-Pr
sec-8u
i, t,f
c-Pr

l2-i-1?ìJ
143- t46
12-93
zZO 222
l4L1-.110" -s

121.-5-124.iJ
105.1-t09,i
147 0-147 3
li-; (;- l_1û,3

1r 9.4-120,+
l(l-;"¡J-1C6,9
16.t 1-.,ô+2
1óÌ.1-108, I

120.s- t22.3
i61.4-)65.1-
i13, L-t44-i
f io,2-l-\5 -1

t64 i-]6-s -ì
t_í0,t t5l 6

lt)6"q-to'7,7
l-1-i 0-tj5 7

t7+.8-175,.i
l-57,5-t58 u

l)5,0-1¿ri..r
t.ii.0-157 0
100.0-t00.-t

In thc samc manncr as in Examplc 1-d, compounds lV-2
to IV-6 were prepared. (ln Tabte 7, Rr, R2, R3, R'r ancì Rs
correspond to lhe substituenrs of compoùnd IV,)
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TAßLE 7

tt

TABLE 9-contìnued

in lhis'Ilbic r.e oi:bc
lW 'vl'êr¡in l¿ri ;"

Compouild R Rì Rr R R5 nr.p. (.c) Coñ
pÒ(nd R Rr R, R' Ri2

nP
aM

IV-3
lv-4
tv5
IV-6

II
H

H
6-C
6-C

II +-F II
HHH
HHH
HIIH
I'HH

ctlt
rlHl
i-l'r
c- tIj
LPr

i11-119
II.IO
ll-1 1

lrl lf .12

ft-ti
II-I4
It-l-i
tf-1 

'ill- l'7
rj fl-.18

,I-]f)
il20
tI-2t
Ít 22
I-23

_,. fl-i+
'" r-ls

{ -O lvle

J-O ù1e

?-cl
I C-F,

-ì-Vc
¡-Nlc
l-F
+F
.1-t;

4-b
4-F
-l oPh

H iPr
H ;PI
lI i-Prg iPr
4-F i-Pr
5-Mc i-Pr
tI i-P¡
lt cr f{s
H n-Pr
H i-P¡
H eP¡
Él i-Pr
H it'r
TI Ph

tI c-Pr
Él sec

Uu

H iPr
H e-Pr

7g-()-¡*.()
66-¡-'i 1.O

ol
s-ì 0-90.J
q4,tlg 7.i)

oii
r 11 0-l tJ,i
s I r)-g-t,(J
t21.f i-tì-q,0

otL

oii

FI

H

H
FT

H

g
FI

tI
H
TI

H

H
H
H
H
H

l.I

II
H

(--)H. 7g 0-lB--i
C'¿lIs 75 ü-78,rJ
C.t{' i;ìl

In the saoe manner as in Example l-e, compouncls III_2
to lll-21 \¡/ere prepared. (Tn Table 8, Rl, R2, Ri, Ra and R5
correspond to the substituents of con:pound I[[.)

TAI]I-tr 8

7-OMe6-OMe
É{

H
6-()
H

(-.Ht
c.H.
c,u.
crf I.,
C,F.I-
CrH.
crH-5
c:17 5
crHt
(ì,H-s

CJIr
6-Cl 3-C 4-F

íLì lhi$ ThbLe ¡.c oi ¡he r;cL
6Ct
H

fT

TJ

J-F

Íf rv¡Êr¿i^ Rd i" c,tL 69.D-71 0
C¿H. oii

Cont¡oond R R)R R]R
f,P,
('c.l IÍ 26

I-2t
6 VLc H 4-F
6-Oì!le 7 OMe 4-F

C-FI5 oil
C¡H. oiluI,2

fu-3
III-4
tu-5
III.6
IT¡-7
tft 3
Itt-9
IIt- l0
tlt- rl
ItI-I?
ftI- l3
rrr-14
IÍ- t5
ITI.]6
ut-17
fII-18
III.19
uI-20
Iil-21
ÍII 22
ilt-23
tfI,24
tIt-25
Ílt-25
fn-27

+F
tI
iI
H

i{
2-t'
It
+cl
+OMc
+Me
2-Cl
+cF)
J-Me

I qd_Lt6

l7rÈl7i 5
107-.103,5
192-lq4
tas.5-i2/

30.1 -80 l

148,Íl-14c), I
1-r7.4-l4D 1

1l t,rt-l l_i I
3-r,3-€4.5
12ri.'j-lt&8
l2.l.S-12(,.+
I \ ,4,6-1:ù,3
t47 S t50 D

It4.3-r23.5
llr.8-l'l-i
l-ì5.3-lJ5.r)
t4t -}-l44 .l

oil

¡ 42.S- t44.-l
16-t,0 16 L.-5

?8.0-91-0

tJ7.t-i-ì 7 5
139,5-19 !_0

Ifi-22

._-H-NMR(in CDCIr) ò pprr: 1.40(d6H,.r=7Hz), 3,44
(Hepta¡iet, I H,I-l¡1r¡. 5.93(dcl, tH,I=8Hz,J:16H2). 6 B_A. I
(m, t1H) 9.34(d,1HJ=8Hz)

Io (hc samc maooer as in Examplc l-f, compounds ll_2 to
lI-27 were prepared. (Io lhble 9, Rl, Rz, R3, Ra ancl Rj
correspond to the suhstinlents of compound II.)

TABT,E 9

2s Il-7

_10

fI-t2

-15

II-15

40

II-18

45

1122
5U

ss Il-23

_ H-NMR(in CDCTJ Lt ppm: 1.23(r,3HJ =7Hz), 2.2 r(d,lts.,
J :6Hz) ; 2. 4-2. 6(.m,1 H), 3. 25(s,2H) 4.09 (q,ZH,J =t Hz,),
a !]t +(m,rn) 5.08(cld, rH,J=6H z,I- t6Hz), 6.26(ctct,tHJ=
r.SHz,J = L6Ilz), 7.0-8.0 (m, 13 H)

60 ll25
H-NMR(in CDCI,) ò ppm; 0.

I =7 Ílz), l.B-2,.4(m, II I), 2. 4 _t (<t,

2.88(d,2FI,J:7Hz), 3.36(s,2H),
(m,1 H), 5.0-5.5(m,1H), 6.3-6.7

6s Il-26

- H-NMR(in CDCI, ò ppm: 1.2.s(1,3H, J=7rrz), | 34d,6ÍL
J:6tlz), 2.32(s,3ll), 2.39(<1,2H, J:7IIz), 2 ó-3 t(m,tII),

H CH.
tI ctltr
[I i-Pr
H cìHj
ÉI i-P¡
H i-Pc
tl iPr
tl i-P.
H i-Pr
II i-P¡
H i-P,
H i-Pr
4-F i-Pr
5-Me í-Pr
ÉI i-Pr
¡¡ c,ns
fI n-Pr
H i'Pr
fI c-Pr
H iPr
H iPr
HPh
H c-Pr
H sæ-Br
U i-Pr
H c-Pi

.l-!le
+F
+F
+F
+F
+F
+oPh
+F
H
H
+F
4-F
+F

H!I
tlff
It II
ri-cl H
t¡Ct H
¡JH
7-Me FI
HH
t{ fì
II II
rJ-CI H
HH
ÊIH
HFI
6-.)Me 7-OVe
TIH
fI ¡I
6-Cì H
HH
HH
6-Cl S-Ct
6 C.l

$.

Gùlc
ó-OVe

H
H
H
ËI

7-OMe

(Corpouilds in this T¡blc are uompounds o[ lbe
t'oreuJ^ of fl whar€in iìú is hrdropen-)

Com
pourrd

nrP
RL R2 Rr Rr R5 Rr? ('c-r

IT-2 H
ft-.i fr
IJ.+ H
fl-5 ô-cl
IL-6 6-Ct
ll,7 ËI

r r-,3 7-Mc
II.9 H

FI

ÉT

H
H
H
H
ËI

H

p-F
H
H
H
It
2F
H
+ct

CHJ
CTL
i-Pt
CH.
i-Pr
iP¡
i-Pr
i-Pr

c2t{5
C,Ht
rl ,t tr
C,H'
( )rt.
(,Hs
c,Í1.
(-rH.

H
H
tI
H
H
H

H

oil
10-s-l0fi
rìs..i-90 , -s

9d-98
oil
ir8.i-74 0
9l ilr.)4 f)
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3.36(sp.H), _3.4|:(Heprapler,tH.J=6Hz),4.1t(9,zlrJ!uz), 1.1?(H9p!aplgl,tH,J=6Hz) 3.6 3.8(m,lH), 3,e_4.2(ur.rH)
4.3 4.7(m.rH), s.r)-s.s(m,_rH), 6.3_6.7(m,1Fi), 6 8_7.e(m. +.zolq,zøj_tHò, 434:s(m,t1l i.z_s.itrn,rn). 6.s 6 87Lr) 1m,rìr) z.o-s.zçm,sH¡rr-27 Ì-rro'

¡ [f-NMl{ 1.2.)(t JÍlJ-7 llz). 1.4{{d,öl l,
J-6lfz);
3.4-J.6(n
3.9-4.1(m,

,rrr) ler,I
r.ll),4, 4i-a.5(m,Ilt),

(m,lFl) 6..s-6.
H-NMR (iu

6.q-8.
s 1,"1-1.5(m¡

2H)l

__.H:N!üt (in CLl(l") ö ppm: 0,8-1.5(ú,4H), L26(L3H)-
7 \z,l' 2,!2.!(nr,4![), 3 a2(s,2H), 3. 7 1 (s,3H), +.00(s,:i t),
a.20(qJI IJ -71 lz), .1.4---1. 8(m,l I I), 5 3_5.8(m, I II), 6A4.s
(m,l I l)" ó.58(s, tl I), 7.0-7.5(m,5r f)

In lhc same maone. a,s in Example l-g, compouncls I- t2
to f-l2J werc preparecl

,I'A-tsLË 
LO

I

3

l0

lil)
2.8-3.0
3..c)4.2

4.2-4.5(m,IFt),
l-r tr.tr-8.2(m,8rl)

R Rr

v RJ

OII

=ÉÐ

Rl R2 rì' Rr R' R':

l-1 l2
15

m,
47
t9
m,

20 I-113
II-NMR(in CDC-IJ ò ppm; t,G-1,3(m,2II), 1.30(r,3trJ=

7Hz): 2II) 3.]3.s(m,lH),
3.49 (r ,1lr), 3.e_4.1(m,1rf4.18(q, -s.s(m,rH), 6.s-6.s

:s (m,1H) 1.2-8.2(n,SH)
I-r 14

H-NIvlR (in CDCI.) ò ppm: 1.2-1.4(m,2H), r.30(L,3HJ=
7 I'lz) ; 1.39(d,6ll,J:ól Iz), 2.32(bs,3Il) 2. 3-2. 5( m,2I I),
3.0-3. 3(m, lH) 3.50(Heptap tur.l H,I -6Hz), J.6-3.8(m, I H)

r0 3.8 4. 1 (m,1 I D, a.20(q,2U,J=7 tlz) a 34.6(m,1ll), s.2_5.ó
(m,rH) 6.5-6,8(m,rþ, 7.0-8.2(m,7H)
I- 1157 tiT,!;!;lif,4,i'i11i;iåti,

-ls 2 taplcr, lHJ=óFIz), 3.6-3.7(m,tï)
3 H,I=zHz) 4.24.6(m,1H), s.2-_5,6
(m,1 H) 6.{-6.t|(m,lH), 6.8-8.2(m,7H)
I-t t6

4û

I-I17
+s U-NìVIR(in CDClt,,) ò ppm: 1.30(1,3HJ=7H2.), 1..37(t,3H,

I-7H¿); l.a-t.7 (m,2H), 2.2,2.6(m,2H) 2.8-3.2(m,3H),
3.6-3. 9(m,1H) 3Sa.? (m,4H), 5,2-5.7(n,tï) 634,7 (m,
lH) 7.0-8.2(m,8H)
I- II8

Í0 H-NMR (in CDCI,) ô ppm: I 0t(r,3H,.t=7Hz), t.27(t,3H,
J :7Hz); L.4-2. t(m,4IJ),
3.ó 3.3(rn,1l!; 3.94.t(m
(m,1II), 5.2-s.6(m,1H); 6.
l- 119

55 II-NMR (in CDCI,) ð ppm: 1,2-l S(n,Z}l.), r.3l(t,3HJ-
6HJ=7 Hz), 2.1-2..6(n,ZH); 1.0-3,4(m,1H),
t, I FI,.r=6Hz); 3.6-3.8(m. 1 H), 3.8_4.2(m, I H);
Hz), 4.3_4,5(m,1tI); -5 2-s.6(m,tH), 6.4{i s
.r(m,7lI);

60 l-120
H-NIvlR (in CDC[3) ò ppm; 0.8-r.8(m,6H), l.3O([,3H,J:

7Hz); 2.1-2.6(m.-3FI), 2.9-3.3(m,1U); 3.4-3.7(m,1H),
3.8-4.6( m,2H); 4.2rJ \q,zH,J =1 Hz), 5.4-5. B( m, tH); 6.4-6 -3

(m,1II), 6.8-8.0(m,8ll);
6s I- l2l

H-NMR (in CDCI,) ô ppm: 1.29(t,3H )=7tlz),1.39(d,6H,
I =6Hz); 1.4-r.9(m,2FI), 2. )2. 5\rrt,2H); 2.7 -3.2( m ),H),

otr

R

Com
pouDd

n.P. ("c-)
Mas

'pertrùnì
f-rl

c-[I5 ]-l ì- -1:r

C1H, -çrnr
Lìl-I. oíl
C.H. oiì
C-l t, oil
CrH5 Bunt

HH4-FHCËfì

TI tI t.I fI CtIì
H Ét fI H i-Pr
6-CtHÊtHCH.
6-ClHHfli-PL
H H l-F H ipr
7-Ile fI tl H i pr

H ,l-Cl H i-Pr
tI tI 4,Olvfe rI i-Pr
tIH4-MeHi-p¡
6-CI F{ :-CI FI i Pr
FIHI-CFrHiPr
H lI l-Me 4-F Il)r
Fl H J-Me -5-Mc i-Pr
¿i-Oiue 7-Olvlc 4-lr tl i-Pr
TI H 4-F ÉI Cì-tL
fI lI 4-F fI o-p¡
6-L--lHl-FHi-Pr
UH4-FHc-Pr
H H 4-OPlì {f i-Pr
6-Cl S-Cl 4-F H i Pr
6CI H H H Ph
6-Ct H t-t H cpr
ÉIH4-FHscc-Bu
ú lle H +-ll tl i-P;
ó-Oùle 7-OMe 4-F FI c-Pr

('!Hj oil
vf/e 42-1, f92

264_ ¿49
c¿f.I5 92-105
c.H5 97-100
U-11' oil
C ,H. oii
C2ËIJ oil
C ,H. oii
a,H. 98 1t)4
crLI5 q4-98
c.t-t_( 79-85
C:Hs oìL

c,¡I. 117-l2S
( ,Hr 35-q2
C.H_. cíl
C-lI. ¿uor
C,H. oi¡
C.lI, oil
c,ftr 79-92
c¡Hi 100-tft4
C ,H, oil

I-i-3
L-14
t-i.5
r-tó
fl7
l-l¡i
ltD
r- ti0
t-11 r

t- uJ
l-|4
f l1-s
I t.ló
f-i1?
I- 11 l3

f,1 19
l-120
L 12]

Í-12l
t-ìJ+
t- 12-i

l-t:õ
t-r21

I- t7
FI-NMR (in CDCI.) ò ppm: 1.29(r,3H ,t:tHz),l.40(d,6H,

t =6t!l; t .4-1,7 (n,2H), 2. -'t-2.5(m,2R) 2.e-3.2(n, IH),
3.49(Heptaple t, I H,J -6}{z) 3.5-3.8(nr,tH), 3. 9-4.5(m,2H)
4.20(q,2[l I -7 Llz), 5 .2-5.7 ( m, l-I I) 6.s-6, 9(m, I I Ir, 7 .0 -A.2
(rn,8H)
I-I8

, l3r(r¡H,J-
2.s2(s,3 H),

..5_3.8(m, t H)
,1H), 5.2--s.6

I-19
H-NMR (in CDCt.) ò ppm: 1,29(r,3tI,t=tlHLz), L,3B(d,6H,

I=6Hr.) ; I.4-1 .8(rn.2H), 2.3-2.5(m.2H\ 3.2-3.4(m, I FI),
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3.51-(Hepraptet,IHJ=6¡1r;. 1.6-3.8(m..tH), 3.9-4,2(nr,rH); I-tzs
a.D(q,2H):7Hz), 4.34.6(m,1H); 5 2-5.ó(m,ÌÉI), ó.4-6.8 NMR (io CDCI3) tì pprn: 0.94{cl,6H J=6Ílz),1.r}_1,7(m,(m,rH); 6 e-8.2(m,13H); rÐ. l.2iCJHJ -i*ù,'t.,)_z.s(À,tu1'. z.softl,zH,J_7Hz),
1,r22

ir-MNR (in rr).1,31(r,3rrr= , ¿;ïiilifg:ri:.Zl1j'"r='Hz)' 
5o-5 s(m'IH)' 6'47

1Hz); t.4t(d, 2.e-3.4(m,trr), ì-tz.o'3'50(l'leptaptc 3.9-4,5(m,2H): ' H-*vrn (in cDCtr) ò ppm: l_0_l 6(m,3H), 121(r,3HJ_4.2O(q,2H,t -7 Hz), s .2-5 . 6(n, t Hl : 6. 4-6.8 (m, I H), 7 r -;
(n,sfJi); t'.t\@,llU=eøòì.-'" 7Hzl, 1.34(cJ,6tl,J=6LIz), 2.34(s,3Èl), 2.37(d,2HJ=1H'¿),

r-t,3 ,n 2.9-j.7(m2H), 3.8-4.5(m,zFI), 4.r-s(q,2HJ=7Hz), -5.0_5 5

H-NMR (in (rDCl,) ò ppm: 0.8-1.5( m2H), L.2e(t)H"t: 
"' 

11',tjD' 
ó 3-ó'7(m'rH)' 6'e-'e'0(m'7Fl)'

TIlz); 2.2-2.4(m,2II), 2.6-2.9(m,1H); 3.2-3.6(rn,1ID, t'L!t
3.74.3(n,2H); 4.t7(q,2HJ=7Hz). 5.0--s.a(m,1H): 6 t,6.5 ___H-NMR (in CDCI.) ò ppm: 0.8 -t.9(m,8H), t 29(t,3HJ=
(m,lH), 7.0-.3,2(m,13H); 1ÍIz),
t-124 rs 2.t-2.6(m,3H), 2.tì-3.2(m,1H), 3.72(s,3H), a.02(s,3H),

H-NMR (in CDCI.) ò ppm: 0,8-1.8(m,6H), t-29(tJHJ= 4.19(q,zHJ=7Hz),4.34.6(m,IH), 5.4-s.s(m,lH), 6.4-6.8
7Hz), 2.2-2.6(m,3H), 2.8-3.2(m,lH), 3 -1-3.7(m,lH). (m,lH),6.-s6(s,lH), 1.o-1.4(n,sH)

)O-l,l(y'Ztl),4-19(<1,2Íl,l-Tíz), 5.4-5.8(m,1H), 6.5-{.S Iu the samç mrnner as in Exmple 2, compoun<ts I-52 r<r(m,1H),7.1-'3.tt(mgH), t-527 wcrc prcparccJ.

TABLE 11

Ri
t-5 (Rt;=¡.¡u,

= Éf)

RJ

N

Rr Rl Rr R-'

OH

ofI
Rr

nr p,
Conrpor¡nd Rt I ('c.)

t--lf

f-5-ì

r-54

t-5-s

l-56

t--\7

f--i B

t-59

f-510

I-511

t--5 l2

I-51-ì

t-s 14

¡-ftt

r-5¡6

t-5 t7

f--f l8

Íl

tl

t¡

6-Cl

6-CJ

H

7-Nlc

H

ÉI

H

6-Ct

H

tf

H

6-O ¡Vle

H

H

tì.

H

II

H

H

H

H

tì

H

É{

H

f{

H

H

7'OMe

H

H

4-1.

H

If

H

H

2-þ

H

4-Ct

lOMe

+Mc

-l-cF)

3-Me

l- ivlc

4,F

4-F'

+1.

H CttJ

H CfJ,

II il't

H Ctt.,

H i-Pr

H i-P¡

H i-Pr

tr i-Pf

F{ ;P(

!I i-P¡

H i-P¡

H iP,

4-F í-Pr

5 Me i-Pr

H rPr

H C.H5

H n-Pr

Na

\a

Na

\tr

Na

òl¡

N¡

]Ia

Na

Na

Na

Nì

¡lâ

Na

No

Na

l-ì8-14?
(<lecomposerJl

)30- ¡32
(decomposed)

t96- I9'/
(deconrposed)

2t1415
idecomposed)

t95-198
(dccomposcd)

193-2U \
(dccotrrFose(ll

1n-t75
(dccomposcd)

t93-202
(decomposed)

173- r9J
(decompuseJ)

1,37-200
(tlecomposed)

:o)-209
(decotrìposed)

i00-l r l
(decompose<I)

195-2{)r)
(deconrposcdl

t91-t97
(deccoposed)

239-245
(decomposci)

23U:¿-47
(decornposcd)

t9-L?(Jo
(Ceconpose<J)
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'IABLE 1l-continucd

t j (Rtl: l-r)

Rr

Compornd Rr

Rr Rr

N Ri

olr

Rr

=H)

R: R}
m-P'
('c i

I-_i 19

t-52Ii

I 5Z)

l-512

t-52J

f -514

I-i2-i
t 5x6

l-527

6-C1

H

H

,j-Cl

ú-ct

6-('l

LI
ö-Mc

6-OMe

8-C

fl

H

H

H

H

H
u

+F

4-Þ'

4-OPh

+F

II

H

Na

\^

i\ã

Nr

¡¡¡

N^

Nâ
Na

Na

FI

É1

H

II

¡I

ÉI

H
H

H

i-P(

c-Pr

í-Pr

i-Pr

Ph

c-Pr

scc-Bn
i-t,r

c-P(

19-¡- t98
(Jecornposed)

t9 7-199

idcconrpos€d)
l.c0 t3()

(dcconrposcd)
i8-l- I 8?

(decoLnposedt
r90- t9ó

ídecoIrposcd)
104-21t)

ídeco¡ùposed)

104-20s
(decornposcd)

2J4-t.13
(deconrposed)

+F
+L

7-O ùIe +F

t-57

---H--{Y-R. 
(il ?YSo-d:) -Q 

plm:.-o.e-r 2(m.2H). 137(cr. 
r-r 

Thi'liÍl:
6lI,J-7flz):__L6 2.1(n,2{),.3.48(Heptapter,tH.J-6Flz); S.¡_s.AÌm,
3.7 4.3(nt,4H\, 5.3-5. 6(m, 1 H); 6.4- 6.7 (m, IH), 7. I -8. 1 ( m,

i-Tà 
' 

- 
tt?t-'"ro q,o ppm: 1.o-r.2(m,2H), r.3s6r,

-,-H,-ryy\ (inDMSo-(t6).ò ppf_nj.0.?-1 2(rn2}ll, r.3!!1, * ó!J=7Hz):'1. 2.35(s,6rr); 3,0-3.8(m,3H),
6_f!J7'7,1;tz);_-!7-2.2(m,2rr),_.2._s0(13II); 3_3-a.s(m,slI), 3.5r(Ilcptápler, .G4.J(m,1rr), s.¡-s.oirn,rni;
-5.2-5.6(m,llf; 6.|ó.ó(m,lII), 7.1-7_e(m,8rr); e.¡ì.0('m,ilO, r);r_.59 t_.516

-__H--\UR.(irr DMSo-d)_ô pqm:.0.9-t.3(m,2H), 1.33(d, H-NMR (in DMSo-d6) ò ppm:0,9-1.3(m,2ft), r.31(d,e_\J:t\lz); 1.6-22!m,2H),_.3.48(Heprapter,LH,J=jH.z): ai órlJ=7Hz);' L7-20@,íH). 'i.z_:.21m.+il;' 
r.ô2q",:È¡,3j-a.6(m,aÐ, s.2-5.6(m,zFt); 6.-3-6.6(m,rH), 7,r-8.1(á, 1.e1.2@:iÐ;3.94(;,3Fr),'i t__s.s(mÏ); óiø.sçì"¡íi,8H), z.o-z.s(m,oHi;I-510 t-517

_H-{MR (in DMSo-ct6) ò ppm: Lo-I.3(m,?H), L.J2(cJ, H-NMR(inDMSo-d6)òppm:0.9-r.5(m,z:H),1.34(r,3H,6IlJ:llIz); 1.6-2,,2(m,2II), 3.0-3.8(m,4[r); 3.86(s,3II), :o l-7ltz); t.ò_Z.Z1n,Ztt¡, Z'.i_5.+1^,+l$; z.e1q.t(n,Z[),
41--t-3(m'lFr); 5.3-5.6(m,1H), ó,3-6 6(m,rII); 6.9-8.r(m, s 2-5.7(m,lH) 6.1-6.6(nì,1H), o.q-é t(r,snl;Btt), l-51r1
I-s I I H-NMR (in DMSO-cl.) ö ppm: 0 8_1.3(m,ZH), i.Ol(t,3H,
_ -H-\Sti (in DMSo-dó) ò ppm: 0.9-1.3(m,2H), r.33(d, J=zHz); t o-z.tçm,+t-t1, z.i-¡.s(m,su)ì 

't.sJ,zçn;¡¡'¡,
6H,I=7H2.); t,7-2.t(m,zq),.2,41(s,3H); 3.2-4.3(m,s.il), ss .5,2-.5.7(m,tH¡; c.:_e.O(m,r H), Z.i_g.L(i,SH);
5.3-5.6(m,lH); ó.3-6.6(rn,1H), 7.G8.3(m,8H); r-s t 9
I-51.2 ll-NMR (in DMSO-cl6) ò ppm: 0,9-1.3(m,ZH), i.33(d,

_H \MI] (io DMSo-dd) ò ppq, .O.eJ,3(m,2H), 1.33(ct, 6H.t=7ÃÒ:1.6-2.2(n,zkfi,z.ò-:.o1m,rH¡;ì.,i01Éeprapret,
!ll=!!tz); 1.6-2.2(n,2H), i 1-1!(m,31:f ; 3.48(Hcprapler, rHJ=zHz), a.o-a 3(m,lH); s.¡-s.oim,rsi, o.:-ò.0(m,ìsli
lH,J-7Hz),3.9-a.2(rn,1H); 5.3-5.(nr,1H), 6.3-6.7(m,1H): río 7.2-€.1(m,7H);
7.tl-8.r(m,7H); I-520I-513 H-NlvtR (in DMSO_<16) ð ppm: 0.8_1.-5(n,6H), 1Ji2
y-Iy.R (in DMSo-dó) ò pp_m: 

.0.8_-1 
3(m,2H), i.34(d.6H, (m,2H); 2.3-2 l(n,tH), :.0ì.11m,:n¡; '+.ia"t1m¡u¡,

J_:l-Yz); 1.6-2,2(m,2H),2,11.9(m,3H);3.49(Hcprapler,lFf, -5.5-s.8(m,lH); 6.4-6 7(m,1H), z.)_é Otár,{Íl);
J=7H"), 3 e-4.3(m,iH); s 2-5,6(m,rr|, 6,3-6.7(m,1H); 6s l-szr7.1-8.1(m,8H); H-NMll (in Dtvtso-d6) ô ppm: 0.9-1.5(m,2H), 1.36(d,
I-s 14 6H,J=jH7.);'1J_2.3(n,2i),¡.ò13.s(m,CH); ì..í01É.pnptèt,
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If1,J =6f lz), 4.G 4.3(tn,IF{); 5.2-5 6( m.l H) 6. 4-6.1 (lt, IH);
7.{}-8.1 (m,13H);

I-522

6 ,Ì i!î,(*i-,fig;iiì,',i,',!1. '
1 -s.3-5.7(m,tH), 6.3_6.7@,1H);
7

I-523 io

II-NMR (in DlvfSO-dó) ò ppm: 0.8-l.z(m,2II), 1.6-2.1
(,m,2H):. 2.94.7 (rn,3rJ), 3. 7-4. l(rn,lH) ; 5. t--5.4( m,t H),
6.1-6.a(m,1H); 7. t-4.2(m,13H) t

I-524 1s

H-NMR (in DMSO-d6) ò ppm: 0.S-1.-5(m,sH), 1.6-2.2
(m, zft), 2.3-2.7 (m,2H), 3.{i-3. 8( m,3 H) : 3.9 4 _3( n.r H),
-5.4-.5.8(m,lH); 6.3-6.6(m,1H),7.{È8.0(m,BH); 

zt)

r-525

IJNMR (in DMSO .e6(d,6H,
t=!tIz); 1.1-2.6(n,3f 8(m,3II),
3 9--1.2(m,lFI); -s.2--s l-8.1(rn, z-;
8Ft)t

r-526

H-NMR (in DMSO-d6) ò ppm: t.3O(ct,6H,J-7Hz), _^

! !-!.\n,zu} 2.3 4{s,31 1). 2. 4-2.6(m, rH), :.0-3,3(m,2H), ru

?:1. 3:8(mr3Ð; 3 9-4.2(n,t{), s.2-_s.6(m,I H); 6.3-6-6(m,
lH), 7 0-8,0(m,7H);

I-527

0.7-1.5(nr,5lI), l.B-2.2
2H), 3.se(s,3H), 3.e4.2
, ó.3-6.6(rn.lH), ó.52(s.

rvere mixed by a usual methorJ
ce 100 Lablets each colttaioing l0
t.

I.ORMULAI]ON EXAMT)LE 2

In rhe same manncÍ as io Exarnple 3, compounds I-22 l,<t 
ao

l-26 c¿n bc prepared. 
c¿psutes

30

TABLE 13

t,3
RJ R

(Ró= H)

RL

R] R]

o

ar Rj

o

pl
N R5

Compodnd R

cHr
CH¡
i-Pr
CFT.,

i-Pr

H
H
fT

6-(-t
ó-cl

132

l-Jq
t,3-5

I-16

H
H
H
H
fI

H
TT

FI

H
lÌ

+t-
t{
H
TI
II

FORMUI,ATTON EXAMPT,E I

?r b lcls

Compound t-51
L¿etose
CrÉLrl cclluios€ iowdcr
Corn st¿rch
Ëlydroxyprofryl rel lulose
C}fC-Ca
MâgnesiuDl stearate

To ål

1.0

5,0
8.0
1"0

1.0
i.5

c

g

0.5 g

ì00 g

-'15

TABLE T2

tt 45

_s0

t(l g

to r.) g
d. -l

Coûìpoood !51
Lactosc
Crvsl¡l cclltrLo$e powdcr
Magre$ionì sicata!c

'Il)til¡

R

:Ht

('¡mpoun,l R 
t

151) g

el
otr

R2 lìr

Tbe a{¡ove componenl$ wcre mix ed by a usual methocl
an<l theo packecl in No_ 4 getatin .apsulcs ¡o obtain 100
capsules each containing lO mg of the active ingre<ìient.

FORMULAÏON SXAMPLE 3

Sot'l cnpsules

RI RS
Compound f-5i
PtsG fpol\.,cthylenc giycol),lfj{)
Sâtur{tcd tiLty [cid rriB]vuc.idc
Pdpper min! oil
Polyso rhârc 80

'lo ta I

l.il{i

5.00
0_0 |

g

s
l-2-1

t-2+
t-25
126

tI
fI
Fl

6-(.:t
ó-cl

II
tI
H
tI
H

4-F
II
Êt

H
H

tl
û
H
H
Éf

CIfJ
ctI3
i-Pr
CH.
iP.

a;iì

0.t0 e

2l) 00 g

ln the san,e mâo'Èr as in Exarnpte 4, ompouncrs r-32 to 
65 

,Ji""ri?iJä"îå:"ff'" Ïj:,iä|f"il"tJ;[:Í lÏ,à':;iI-36 cao bc prcparccl cap"it." each tontainiág l0 ,nt 
"f 

;ir;;;ú* iiji".ri""t
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FORIVÍ ULATIÛN E)C\MPLE 4

at
J'

FORMUL^TION EX^ú\4PLE 7

Ointmcnt
C r¡Lrnlcs

Co¡Dfrou¡d [--sl
Liqui<J paraùin
C¿tanol
lVhite v¡srline
Ethvlparabcrl
I -nìenthol

109('ro.ijÐ
liJ,0 g lll).1) ai
]nDg!.2Oog>
6s"ag(iq4d)
4.1 g i0.1 g)
0-( e lo,5 er

1C0,0 g

5 Conrpound l--sl
Laelo¡"e
('rysLnl cellulose Dowder
(iorn s¡arch
ÉIydroxypr,:pyl cci lulose
Magilcsiunl s¡earare

'lotal

1.0

6.0
6.5

-5.0

1.0

p

I
0.5 I

10
To lal

20,0 g

The above compooents were mixed by a usual method ro
obtain a lVo (LOVo) ointmeot.

FORMULATION EXAIVTPLE'

Supfositorl

Ttre ab<rve cÒmpooents were graoulâtecl by a usual
metbo([ and packag€d to obtäin 1 00 packages eacb conl.âin-
ing 200 mg of the granules so thÂt each pûckagc contains l0
mg of the aclive ingredicot.

Wê claim:
l. A compound of lhc formulâ,

IA]

r5

)oCo¡¡pound I-5i
Wítepsol H15-
lViLeDsoJ lv-ìs-
Pol ysorbate 30

To taf

log
40) 

B

52.0 g
0.1 s

ÌC009
F

1.i
'Tradcma(k lbr triglvccride comporrnd

"'ff;o iJ'åå-î";
uooling ofies ()f I g -rtl

eacb co t-

I.OIìMULAI'ION EXAMI'LE ó
N .1

[ojection formulaûon -15

z-1H(OHr--cH,-cH(oH)_cH,_co o. %ca.
2. crlipidcmia, hyperlipopro_

teinc h compriscs å(lministering
an e Dpound of formula Â a.s

ao defin

Compoû[d I-i1
Distillcd waLer lor
iDjecliùn [ormulrtioo

I rng

i ¡nl

The tormulatioû is propared by clissolving the compound
in the disf illed wa!or wberì€ver ìt is requirccl,
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INK-1041
After 2 days at 4O"C(pH3)

Data: NK98601.D07 Method: NKSpD.MET Ch=1
mAbs Chrom; NK98601.C07 Attens
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lS: lnternal Standard

10 20
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NK-104
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INK-1041
After 2 days at 40'C(pH3)

Data: NK98601.D02 Method: NKSPD-MET Ch=1
mAbs Chrom: NK98601.C07 Atten5

us 6,465,477 Bl

30

20

0

1

0 20

min

5 10

FIG. 1

15

lS: lnternalStandard
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IS OH
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Case 1:14-cv-05575-UA   Document 1   Filed 07/23/14   Page 34 of 61



U.S. Patent oct.ts,2ooz sheer 2 of 2

Data: R980605.D03 Method: Ch=1
mAChrom: R9B060S .C03 Atten4

us 6,465,477 BI

IFluvastatin]

1 5

r0

/

3.849

0 5101520
mrn

After 2 days at 40'C(pH3)
Data: R980601.D16 Method: FLUVADEG.MET Ch=1mAbs Chrom: NK980601.c16

1

20 40
ts lnternal Standard

FIG.2

1
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60
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us 6,465,477 Bt
I

S'lABLl, I'fLlRMACl,l U1'IC.r\I
COMPOSITTON

Tbe present application is a continua(ion-in-pat of U.S.
application Ser. No. 08i894,279 filecl Aug. 18, 1997, now
abandoned.

FIEI,D OF THE INVINTION
lhe p[esent inventio¡ relates to a pharmaceutical com-

2
higher, des.irably pH 9 or higher, bur ûoexpccredlj/, ir has
becn found that NK-104 and its salts and esters are still
unslable even witbin a high pH range_

'Iherefore, preparatioûs comprìsing NK-lO4 or its s¿rlt or
ester, if formulated in cr¡nventional manncfs, bave lolv
time-dependent stability, and are problematic in that ttrejr
outward appcarancc changcs with ¡hc lapsc of timc. Civeo
the sil.uttion, tbe clevelopment of stab[e preparations com-
prising iL is desired.

SUMMARY OF TII[ INVENTION

We the prc.sent inventors have variously studiecl in orcie r

position with bigh stability aod, more precìsely, to â phar- It)

maceutical composition comprising an HMG-CoA reductase
iobibitor of which rhe st¿rbility varies clepentling on pH,
especially (E,)-3,5-dihydroxy-7-[4'-4"-tluorophenyl-2,-
cyclopropyl-quinolio-3'-yl]-6-treptenoic acicl, or its salt or
cstcr

BACKCROUND OF TI{E INVENTION
lt is known thar 7-substirurBcl-3,5-dihydroxy-6-heptenoic

acids of a gcncral tbrmula:

oFI oH
IIn--1.\-/:.-,-coorr

wherein R represents an organic group, have HMG-CoA
reductase-inhibit.ing activity, and are useful as medicines for
hyperlipemia and also as meclicines t'or atherosclerosis (sec
U.S. Pat. Nos. 4,739,073, 5,OOL,25 5, 4,7 5 7,23 5, 4,804,67 9,
EP-A-304,0ó3)

f{owever, these 7-substitu recl-3,5-dihyclroxy-6-heptenoic
acids arc unstable at low pH, ancl require some prrticular
means for formulatíng them into prepârations. A means of
formulating them along wilh a¡ ¿lkaline meclium, such as
calcium carbonate or sodium carbonate, into preparations _r5

with pH o1'8 or lr.igher (see U.S. Pa¡. No. 5,356,896), anct a
meaos of formulating them along with a basic agent, such as
magnesium oxiile or soclium hyclroxicle, into preparations
with pH of 9 or higtrer (see EP-B-336,298) have been
proposed.

(E)-3,5 -cl i h¡i dr o x y -7 -f4' -4 ",fI u g r<,rp h ehy I,Z
'-cyclopropyl-qu¡nn¡i¡-3'-yll-6-hcptcooic acid (hcrcinaticr
tbis may be rel'erre(l to as NK-I04) to be represented by it
strucLuräl [ormula:

or its salt or cster is onc of HMG-CoA rcduclasc inbibitors
lh¿¡t are representecl by the nbove-merrtioned generai
formula, and is known lo lre uscfuÌ as a mec]icine tbr

as a medicine tbr arherosclerosis (ree
04 is also unstal¡le at low pH, ancl
bccn oncouotcrcd in ibrmulating it

lt has been reported that these HMG-CoA reduct¿sc
inhibitors are l'ormulatcd into preparations with pFI åì or

tc.¡ obtain stable pharmaceutical compositions comprising

.. NK-104 and, as a result, have I'ound unexpectedly that
" NK-104 is stable rvithLn a relativelv low pH raoge. Oo tbe

basis of this ûnding, we have comple(ecl the present inven-
lroo,

Furthermore, we ínvestigâted decomposition products of
.{) NK-104 and ftuvastati¡ in ao aqueous solution of pH3. Thc-' decomposition product of NK-104 was tbuod in small

qlr¿rntity ancl consisted only ol the laclonizecl l'orm of
NK-I04 (see FIG. 1). On the other hand, decomposirion
producL,s of lluvastatin were lound in relarively large quan-

,, tities consisting of m<-rrc Lh¿n one type of products which are-- bclievod to includc aD opticd isomcr and a lac¡ooízcd lbrm
of fluvrctatjn (see FIG. 2) These results showecl that the
docomposition paLtcrn and stâbility of NK-104 and fluvas-
tatin were different in the same pH.

_r0 lu acldition, wc have fu¡thcr l-ound rhat, if a basic sub-
stauce is added to a pl¡armaceutical conrposition cornprisilrg
NK-104 in such a manoer that the aqueous soluLion or
dispersion of the composition may have pH of lrom 6 g tcr

8, the cornposition is stablo
Ar object of the present invention rs lo provìde a pbar-

maceutical composition comprising NK-104, or its srlr or
ester, ol rvhich the aqueou.s solution or dìspersion has pll of
liom 6.8 tc¡ lcss than 8, preferably bas pH ol trom ó.8 t<¡ 7.8.

Tbc active ingrcdient of the composition of the present
40 invention is NK-104 to bc reprcsentecl by the above-

mentioned structural formula The mnfiguratìon in this
substancc, NK-104 is not specificllly deûnec.l herein. [n
acldi¡ion, NK-104 may bc in any form of its salts ancl cstcrs.
'['he salts iocludc, tbr example, sodiuL¡ salt, pota.rsium salt

45 and calcium satt. Prefe¡red ís calcium salt of NK-I04.

BRIEF DESCRIPTION OF DRAWINCìS

FIC. I is a histogram of NK-104 decomposition producrs

-sr.¡ 
înalyzetl by HP[.C-

FIC. 2 .shows histograms of fìuva,sratin decomposition
procJucts analyzecJ by HPLC,

DETAILED DESCRIP I]ON OF TI]E
INVENTION

55
Tbe pH as referred (o herei¡ indicatcs the pH value to be

clcfcrmincd io such a manncr that a unit dosc of a solid
preparation comprìsing NK-I04 or its salt o¡ ester is
sampled and dissolved or dispcned in lrom I to l0 ml of

60 pure water, and lhe plI of the resulting ¿rqueous solutioo or
dispersion is measurecl.

A basic substancc may be added to lhe pharmaceutical
composit.iou comprising NK-104 to control rhe pH of rhe
composition, whicb may be any of aotacids and pH regula-

6-r tors including, Êor exrmple, antacids such as magnesium
aluminomct.asiiical.e, magncsium aluminosilicate, milgoe-
sium aluminum silicate, magnesium aluminate, clry alumi-
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numbydroxicle,synthetichy(lrotalci[c,syorhetic¿luminum clisintegratorinanamountof tioml to30Vobyweìght,aocl
siìicate' mtgnesium carbonate, precipitatecl c¿lcium the lubiicant io an amouor of from 0.5 ¡o lo% 6yAeíghL.
carbÛnâte' n.¡¡qnesium oxicle, aluminum hyclroxide,. ancl [1 furtber clesired, any ¿rclditionaI compooents, such assodium hyclrogenc¿rbonatc; and pfl regulators such as ,*;:;;;;r,'truìoriog, and colorants may also be adcled toL-argioine, sodium phr.rsphare, disodiu. .;h;;;;;;iii.-å"ãt,¡.prescnrinvcnrion.
hyclrogenphosphate, sodium dihyclrogeophosphate, poras-
sium phosptrirc, dipottrssium nyo.o!"ninosptrot", þot."- substance to be added

'sium ìlihyclrogcnphosptrate, cli,soclium' .itilt", 'socli¡rn io orcler to make the

succinnte, a-.i.nium chk'rirjE, unrj s<¡rlium benzo¿re. of ccrmposition havc pH
these, preferrccl are magnesium aluminometasilicate, mag- ro m aboul I to 6.5vo l:y
nesium alurrrirrosìlicate,-ancl L-argioine. /ñEr rorr luminomcta.sílicatc

Evcn o,orc prele*cd arc rrasic subsranccs ,nu, '-u,1,-o: :X"YilffiiÍ';",i;î1;[:iïf,i3J.'iì.?,?,1í,ïSl:
aclcled to the pharmaceutical compositio. comprìsirtg from ahoui2 ,o sw, lry weighr or so, if magnesium alu-NK-104 to control thc pH of rhc composition aod that ;ì- F)isused,ortiomabour0,0ltomaintain tho outwÂrd appearance ancl staltility ofsai<J.om- 15 õ. L_argioine is usecl srngly, Asposititt-n. These may be irny o[ ¿lkalìnc c¿¡th metal silic¿rles ; rable that the ¡asic substaoce isiocluding aluminum' aod organic base compouncls' lor iäa .ingty. rlowever, two or more such basic substancesexample,
barium, c
nlÌ<aline e :o
ocsium al
aluminosi
siJicate (VEEGUM F). The prelenecl organic buse is argin-
ine. An even more pretèrred base is f,-arginine.

The pharmaccutical composition of the present inve ntion 2.s

can bc formulatcd into various forms of prcparatioos, bur
pret'ened are peroral solíd preparations. For example, the
courposilioo rnay be [ormulated ínlo tablets, granules,
powders, trochès, capsules, cbew¿bles, film-coatecl prepara- :
tioos ol tlìcs€, and even sugar-coatecl preparations ih,rieof. l0 fl

Iirst, NK-104, a basic sul¡stance, a vebicle, a binder and a
clisinleglator are rnixecl. Next, w¿Lte¡ is aclciecl to the resulting
mixturc, thcn grcnuletcd with stiring, dricd ancl drssscd tõ

_s give dry granules. Furlher, the granules are mjxecl rvirh a
lubncant, and pcllctizcd with a pcllctizcr into pcl.lcts. AJso

rhe vehicres (excipienrs) incrucrc, rbr example, lacrose. :iTfL:?J".Ji"ii.'jÍ"1"ïu.fllir".l,:,""1;"itlîi"il]".ri
corn s¡arch, dcnature(l com srarch, manoirol, sorbitof, wood 

";hr.[ ;;j;-á;;;ntegrator are mixed. Then, an aqueouscellulo.se, tìne crystallinc eellulose and calcium carbonate, 
"o 

.;ùì1.;;ì-""br*l;.; is sprayecl over rhe resulriug mixruro,whicb can be usetl uiLhcr singly or as combined using a fluiclizcd bcd granulatoç to prcparc granulcs. 'lhcsc
yl
yl
of
d+s

The clisintegrarors include, for example, lorv sulrsrituted
hydroxypropvl ccllulosc, carrncllosc,.sodium carboxystarch, tablets or sug¿r_coatecl fåblets_calcium carmellose, corn srarch, partially-aJphatized starch,
sodium closcrrmellose rnd clospoviclone, which san be usecl .is BIST MODTS O[ CARRYINC OUT TI.IE
either singly or as combinerl, Especially prelèned is low INVENTION
substitutecl hyrlroxypropyl ccllulose.

The lubric¿nrs ìo"iu.tt", t¡r exu-ple, magncsium srearare, ^.:::Hl:"t","-1. 
lhe pharmaceutr'cal compositioo of the

srcaric acicr, parmrtic acid,larcium srca¡atJand rarc, whici i:ilj[li:ili::ffi:ïilj"ïlr3:tiäJ',ilii;,i#ever, ârè

can l¡e used either siogly or as combioed ¡

. Tbe l.mounts of the ingredient.s constituting the compo- Example l
sition of thc prescnr invcntion arc not spocifi.cally clefinccl.
For example, the amount of NK-104 or iìs salt or esler may Decompositioo Pr<¡ciucts o[ NK-I04 ald
be licrm 0.01 lo 407a by weight, prelerabty trom 0.0-s tr.r lOØ Fluvastaline
by weight, more preferably from 0..5 n 5To by weight; ancl co Dec oalvrtd by
the [rasic substance may be added to tbc compositioriin sucb HPLC in aqueous
an amount ¿hat is occessary tbr mal<ing the aqueous solution solurio procluct, aor dispersion of'the composition have pH of from 6.8 ro less lactoni omposition
than 8' where the composition is lbrmulated into peroral products of lluvaslatin were also aoaÌyzeci t-or companson.
solid preparations, it is clesirahle lhrt the vehìcle ls aclcled o-s 

-Fluvast¡¿in 
proclucecl nraoy types ol proclLrcts, which arethercto in {n amouot of lrom 3(t l<; 95c/o by weight, the bclieved ro ìnctu<le an opticaiìsçmrrì[ flruo*rntio nn.] abinder in an amount of t'rom I to 2OVa by weighr, the lacronized tbrm of duvasiatio (see üC. 2).
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The condi¡ions uocler wbich NK_f04 ancl Fluvaslatine
decomposition products were analvzed 

"r" 
;" eoib;.;""

FIPLC sysrem: Type LC-10 (ShimacJz, Japan)
Column: DEVELOSIL ODS_HG-5 (NOMURA CHEM.,

Japan)

Mohil Phase: M:OH/O.02 mol,{. phospharc but}èr (pH
3\-7i3

Sample: NK-104 or Èuvastatio/pH 314Oo C.,2 days
Detect<rr: .SPD-MLOAVP, tJV 245 mm

I NK-]04 j.0 nlg
i 0J.7

d HyciroxyJlropyl aèllu/ore l:.íl
nclhy¡ Ccilulosc l9l0 2_t|

arûre ? ]
'lb¿nl (otre tobtct) et) l)

6

Exampie .5

In (he same m¿ìnneÍ as io Example 2, herein producecl
\ icre tablsts cach having thc composition mcntion;d bclow.

CaÌciuîr Salt of NK uJ4
L¡ctose
Low Subs¡ituted Hvdroxypropyl
Hydroxy¡ropvl methyl Cel¡ulose
Magncsiunt Aluúinomctcsílicntc
M¡gecsiurn Stear¡re

Total (one (îbleÐ

I.û rng
tíi3.2

Cellulose ll,0
1.9 t0 1.,0

0.6
t_2

l:10_0

Exanrple 2

. Hc¡ein produccd wcrc rabrecs cach having rhc composi- - ,,,iLîli;:jitôJ:rd:ïilå'iilï:.$:î::ïill#;nltion men¡ioned below- ing one tablet in ).+ .l o[ pure water) w¡s measurecr.

Cirlcium Srir ol NK, lil+
I 

^c[oseLùs Substiturcd IIycJroxypropyl
Hyr|oxvpropvl rnethyt Cel lul ow
lVlagncsiu[r Aiu nrinonìetasiliL?te
rVIag¡resiun SteÂt¿te

lotn¡ (one tnhlcr)

Cellulose
19 tO

1,0 mg
r01.+

12.o
2.it
2.4

t:0.0

TEST I

TABLE 140

ExaurpJe ? Ex¡ntple _¡ l'.xar¡plc J [xantplc 5

fiH of -i9¿ Srrspension 7.S 75 l.l
Ca NK ll)4

97 
"¡

93d,1

45 Clla¡ge itr Outward No chanee No chr¡lgc No change No change
ApL)eâla trce

Example 3 50
Cootrol Example.s I to 3

[n lhe s¿me manner as iu Exa mple 2, hcrein protlucerJ
In the same maooer as in lxample 2, hercin pnrduced

were cont¡ol tablets each havrog the composit.ion menlionedwcrc tablcts cach having thc co mposition mcntioncd bolow. bclow. 'lbcsc tablcts werc tcstcd in thc same ma¡ncr as in
Test I, to cletermine the pH of the 57o suspcnsion of each

Calcitor Salt Dl NK-tti4
55 tablcl, thc perccntagc retcDtion ot' Ca NK-IM, and Ìhc

f-rìcto$e
change in the outward appe¿lrance of the taltlets The test

IU3.E resulls are shown in Table 2

Pefccnta8c Rctenricl ol gTqo

l.Ll nrB

T oç' Subetirure(l Hy,Jrilxypropyl
Élytlroxvpropylrncrhyi (-cllulosc
DipoLessiu rn ÉtydrogcnFhosphotc
M¿qncaiurn Stcâr¡te

Collulose
2910

IZ.D
2.0
t,0
t.2

TABLI 2

lì)tal (.rùc a¿bicr)
(.'ontrol Coot¡ol Co[trol
Exampie Examplc Fxarnple

1:j

Exarnple 4
io the sume manncr âs in Example 2, herein prr-r<ìucecl

were tabiets each having the composìrion mention;d ìJelow,

Cl¡ NK-iU4
láctose

1.0 rng
103..c

1.0 rng
98 .c

12 í)

I.í) ûrg
08.8

1!.012.0
65 l¡w,suhstittrcd Hvdroxvp(opyl
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'l'ABLE 2-cootinued

I
TABLE 4-cooti¡uecl

Control L-o¡troi Co[t¡oL
ExâDìplc Exarrple t.xrnlple

ll_ì -5

Dxample Cotrlrol ConLrol
? F>¿l¡plc -5 bxa¡rpie li

Ilyd¡oxyoropyl Ceilulosc 2-o 1.0 !í)
t9 tc
Sod¡unr Ascorbaie -i ()
Ascor"ic Acid
l\4rLB[esium steilr¿tc l,i 

)-l]

TcÌâl (one lr¿rlett í-ì.0.0 OA"O ll0,i)
pH al 5ïa Suspension 6.6 6.3 3 ì
Pcrccntûgc llctc.tion of Ca NK- til4, gS% j .1rz ISF¡
¡liei stoted ¡t tiC" C. [or ] wceks
Ch¿trge i¡ Outvatd Âppe¡rîncc, afrcl No chs¡Be \b charrge No choLrge
stored ¡c ú0" L'. lbr J Jðys

As in Tables I aod 2showrog the test results, it is obvious Example I ancl Control Exam¡le 7
that the percentage rctontion of Ca NK-104 tn ¡he 5vo 2, herein producecl

o menlioned bclow.
nner as in Test I, to
of cach rablct, and
the rablets, Tbe tesr

rcsulls ilfc shown in'I¿rbfs -5.

Mâgtrcsiunt Stcìrâtc
Totâl (oûe t¡blel)
pfI ct í% Suspension
ò¡K-l04.enìni¡ing i,lä) aticr I w,ee-ks

ill 60" C'.

Change in OuLwarJ Appcamace, alier
2 *'eeks ¡r 6t)" C
Chr n¡çe in C)uLrrarci ;\ppenunce, a iter
storcd rt 60" C i-or _ì doys

L-2

llt).0
7"5

9_l I

L2
I2t) O

9S

l.i
L2C,O

9.-ì
ôó.0

t0 No Cbrnge<I
clnngc to irrou.n

Changcd
to prlc

yeJlowish

gfeeù
I-5

Example 6 ancf Co¡rrrol Example 4

2, herein produced
n meotioned below.
nner as io Test 1 , to
of each tablel, iìnd
the tablers. Tbe test

results are showo io Table 3.

1,0 nrg
93.9

2.O

9,9
t2

t20,0

Chànged to
d¡¡ k n¿vl

hluc

40 Example 9 ancl Control Example g

4-s

results are shown io Table ó.

Câ l\ K- l(14

Jrl lácLose
l¡!ü Substtttrrecl Hvdroxlpropyl Cellulose
HydroxyÞropv¡mcrhyl CcLlulosc lg tn
SodirLm Hydrogcncrrbonatc
ìVtag¡csium Stear¡te
Total (oúe talrler)

-ì5 PH oi-5% Sospensiorr
Chrlge i]ì Outr'ard Appsr.anùe. a¡lcr
sto¡erl at 60'' C. for ì drts

TABLE 5

ExrrlpLc I Cotr¡¡oi
fÌxanrple 7

.IA,tsLE 
3

1,0 rÌìg
t0tJ

1.0
2-0
1,1

l2rJ 0
7.a.

\o chaogeENanrple 6 Clontrrl Exilttplc .l

Ca \K-l0a
L¿close
Loty Subsritored Hydr oxlT)rs¡¡yl
CcLiulose
Hvdroxvnronylr¡erhyl Ccllulose l9l0
Mngnesir nr Ainm inonrettsilic¡te
Mâgncsirìm Stcflaalc
Totrl (cìne tabler)

PH o¡ -59¿' Suspension
Chilrge u OuLward Appeîrance, ôlter
sto,ed nt 6l)' C tbr 3 days

1.0 orÈl
101,+
1i 0

:.o
2,4
ti

tzLr 0
7,,3

No Çhtrnge

l-0 mg
93.9
1:0

li)
t.9

t]0.0
Ù'-]

Châ,tged to pille
telloB'ish btow¡r

Exumple 7 and Ct¡nLrol Examples 5 ancl 6

TABLE 4

TABLE 6

Exanr¡rlc 9 Co¡rtrol
ltrarlplc E

Ex¡¡rrple Coot¡of CoDkol
7 Exîrnple i Exanrplc ó

Ca ¡iK- l0+
l-ilctose
I cw' s(bstitlted Hydrox¡:ropyl Ccllulose
tlydroxyprcpvloretlLyl C'ellnlose 2910
Dil)olâsium Hyd rocenp hosph¡te
ùlâgoesium Stc¡t¡te
Tot¡l (oDe t[L,leil
pH of 5% Suspcnsion
Cha¡ge i¡ Outwârd App€trrance. af{cr sto¡ed at
6ll" C 1'o¡ -ì d¡ys

1.0 ing
t02 8

Ll.0
2,O

t.()
t.2

120.0

No change

1,ù ng
939
t).0

2,ut

9,9
1.2

I tf),tl
s.4

Cltanged
to orlngcri0

Cn \K-104
LûcLose
Low Suhstirureü Hvdroxvproprl
Cellulosc

I U n¡g

ll..il
As is obvious tiom the test results in Tables 3 to 6, no

chânge in the oulwarcl appeafance of the t¿ìblcts w¿ìs founcj
r lower,6-s but the
the 5e/o

H-vdroxvpr opvl merhvi
TC 5R

(:eilulose:9ltl 1.í)

I L-t mg
9\8
12 U

l-0 mg
039
t2,0

2.()

99[--acgíninc
z.()
80
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Example 10

Magnesium Aluminometasi licate

TAI}L!, 7

L0
Tbe tal¡let.s were teste(l in thc same mauner as in lbst I tu
cletermine the pH of rhe 5%, suspension ol eacb tahlet. bur
the percentage retention of Ca NK-104 aocl tbe change ìn
oullvard appeârânce of thc t¿rbiets were obse¡ved onc month
atler storing at 60" C- The test results are shown in'f äbfc 9

.TABLE 
9

ì J

l ì

l{) C¡ \K-r,t¿
Laclose
L,ow substituted
llydroxy¡rrcpvl Celluiosc
Hydroxrp ropyiùÌerLrvl
Cdltulosc 29 i0

15 ñfngresìunr 
^lum!numSiiicrte

lv. agncsiom StcarâLc
Tot^Ì (oDe rabler)
pH of -":i' Srrspeosion
NK-104 renìîining mto

4 (7a) e(tet I oro¡th rt
óit' ('
Ch¿il€le in Outward
AppeiranLìe, ¡fter scored
at 60' C-. È'or j mootb

l-il nl-s 1,0 
^rg91.8 4-1.3

l2,it 12.0

2.{l

t-0 mg
r00.:

li. ¡

i-t-l me
99.1
rt.0

.t.0

1-1

1,0 nle
97..S

t2 !)

Ca \K-l(14
Lactose
Low substituted
Hvdroxypr0p)4 Ccllulose
Hydroxvpropylñet hyl
(-'cllulosc ?glC
ùrrÈocsiu¡lt
Aiurninontdtas¡lic¡te
MaÈncsiunt S¿ea¡ate
'Lbral (one rablet)
pH o[ 57ø Suspensior
NK 104 remrrirìi¡È ril(€
(4í') ¡ftur I ilrotrth ät
60' c.
Ctvrnge i¡ Outward
Appearancc, rlter
stored 

^t 
ú0o (',

tbr I month

1 i) ilrB
l1i1.4

1,0 nrg
IoD Ù

l2.i)

2.4

1.0

t.2
¡20 û

8.1
9fi.-5

1.0 mg
91.3
I2,t)

1.0

t2_a

i.0 mg
-s-ì s

l-l-ì

50ù

t-l
llrJ,u

90
845

Ì,0 rng
0

l3,u

20

10-1.3

LJ
110.U

9-l
ó9i

0:.0

.3.ii

t.2
10.a

q3,s

ó0 |i_i)

2"0

ô0.r,a

tl2.rl

2-4

1.2

t20 0
7-i

9 :-,1

12
I:0.0

|J.7

9-r l

ll
)20.o

9,l
92.5 11.4.J

l f
t2ti 0

7,E

t.l
t20.i)

g4
92,1

l.'Lr No Pnle
chilnge ch¡nge vcllolv

P¡lc
gr¡y

( iray

No P¡ie PaÌe
riinge yellow yellou,

l'Á lc Yc
yclLow cbnlge

25

Example 11

Magnesium Aluminosilicate

'l?\tsLr, 8

Ca NK- i04 1,0 nìg t,tJ rng 1,0 ug .1.0 nrq t.0 nrg
l.¡crosc )t)3.2 i02.ri .10 l.t ,8.s 96.r,
Lov sulrstituied 1l 0 12 0 ll 0 tl 0 tl.U
ÉIydroxvpropyl Cellulosu
Hydroxyprol)ylmethll t.{) 10 2.0 1,0 l.t)
Cdllillo$e ?9lrl
Magnesìum 0.6 ),"2 2,O -i_0 j,t)
Âluminosilicote
Magresiuu Stc¡.¡te l,Z 1.2 f,: I I t ¿'Iolaf (one rôblct) 12U,0 t?0.ü l]0,0 1f,0.0 L:0,0
pH o[ 51a Suspensic-.rr 0,S 7.S 9.1 S.4 3. /
NK-10.1 remaining rrtc 9? -ì 9S 5 c) l_j 1j7,4 tj6-lJ
("/¿) ¡l'ter two rveeks ni
60" c
NK- 104 rcnrniding r0tc 97,j Sj,-5 g7,Z So.t jg.I
i'?'i) af¡cr I i¡o[th ù!
60" L'
Change in OÙrwâtd ùio -\o Nc \ì \o
Apperrance. aïter stored cJrarge chonge change change changu
¡r 6í)' C- t'or I nro¡th

INDUSTRIAL APPLIC]ABILIry OF THE
INVENTION

nvenlion

-ro hange in
og b€cn
medical

usg, cspccially in ¿hs form of pcroral sotitl prcparaLions.

40 Particularlv pretèrred unirdosages have been describecl in

45

application, the particular site of aclministrâtion, ctc, Opti_
m¿rl ¿clmioisl¡ation rates 1-or a given proloc()l <¡f aclministra-
lion can be readily asccrtain€cl by those skjiled in the art
using couvention¿ìl dos[Be determination tcsts conc]uctË(¡

ëxampic 12

Magncsium Aluminum XSilicatc
In thc same mannc¡ rs in Examplc 2, horcio produccd

werq tablets eacb having the composition mention¿d below.

_i0 witb regard lo the t'oregoing guidelìnes-
The iove¡ttion has bcen clcscribed io cletail with refèrcnce

to preferre(l embodiments thercof. Floweve¡, it \¡iill be
upon consideration

5s äiì,åi',ST::ï:;
What is claimccl is:

2, The pharmaceutical composition as claimed in claim l.
6s whereitr the salt of (E)-3,-5-<lihyclroxy-7-f4,_4,'_

/ì uorop heoyl-2'-cyclopropy [-q uinolin-3,-,vl]-6-heprenoiu
acid is a calcium sâlt of the acid.
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3 Thepharmaceuticalcompositionot'claimlwhereiothe selectecl from the group consisting of vehicles,composition further comprises a basic subsra.nce. rlisintegrators, binclers aocl lul¡ricants.
4 The pharm 3 wherein the Ll. The pharmaceulical composilion o[ cl¿im 3 wherein

basic substance the composition lurther compri'ses I peror:rl solid prepara-
5. The pharm 3 wherein tbe ; tit.¡n.

b¿sic substancc is ao alkaline e¿rth metal silicate. 12.'I'hc pharmaccutical <rmposition of claim 3 whcrein
6. 'lhe pharmaccutical composition olclaim 5 wbcrcin thc the composition further comprises a lactose vehicle,

basic sutrstance is an aluminum oompoun<ì. t3. The pharmaceutical composilion of claim 3 wherein
7. Thc pharmaceutical compositiuntf 

"lui. 
5 when:io thc the .cornposition further compri.ses hyclroxypropyl cellulose

alkaline earth mclal silicate i.s a magnesium salt. 10 wlih, a low degree of substitution.
8. 'lhc pharmaceuticai cc;mpositioã oÌ claim 3 whercin the 

' ' 
., 11' The pharmaceutical crcrnposition of claim 3 wherein

basic substance is onc or mòre selected from magnesium ln: :,otl:"rjton,turther comprises a binder of hydroxy
aluminomctasiìicate, magnesiurn uluminosilicate aÀcl mae- prop_ylmelhyl cetlulosc-

nesium alumioum silicatõ, --'-' " -Þ 15- The pharmaceul.ical composition <¡f claim I wherein
g.Thepharmaceuticalcompositioolfclaim3whereiotho ,. th" composition furlher compriscs at leâst one material

basìcsubstuocei"t--urg,oi".'' '"" " selectecl from the group consisting of vehicles,
10. The pharmaceutãal composition of claim 3 wherein disintcgratcrrs, bindcrs and lubricants.

the cr-rrrrposition further ccrmprìses at least one muterial * r * + *
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201l, which is a physir:ll pmfrcrtics such as nrelting p{}irrl. sol¿rbility etc.¿lppli+ation Ser. No. 121331,086, Thsse calr dpprqr¡ably infiuence phfl nnûceìtti ca I propcrric-sIìledon Dec 9, 200Í1. now obancloued: nrltich is a coLltinnation 10
such u¡ dis¡oluriotr n¡tc and blrravuiluhility. lt is also econonrj -ofU S. parenr applicarion Ser. No. l0/54{,752.

I
(IRYS'IA I . r.I\ ¡l l,'()R MS ()1.' Pf 'f.\v\S.t A I't N

CALCfUM

C]ROSS REFERENCES TO REL.{TED
.4.PPLICATiONS

This applicaricrn is a conrinuarion ol"U.S. patent applica-
tiol Scr. No. 13l280,{-ll, filcd Ocr. 25.
continl:atitrn of [J.S, pntent

8, 2U15, n<rw abändoned; whislt lvas a 3? l ol
filed on,.l,ug.
lnteyn¿lionr¡l

Ïre present inr.ention relates to trew c4rslollitre fornu and
the amorphoLrs foln of Pitavastatin calciunr, Pitova¡ratirr is
¿lso kmrwn hy the narnes- NK-104. Itavas,utin ¡uld Ni_-wtit¡l_

astatin calciluu has tl¡e tòllowing lorLnula:

us 8,557,993 82
2

polyrnorphism. l)olyrnorphisnr is comrnoniy dcfined as Lhc
ability of any sLlbstârìce ro bave two or rrlore differeut crlstal
stnlchtres. Dnrg substalces nray also eflcapsulate solveltt

- ruolecl¡les when crystal.lized. These solvates or hydrâtes arei referred to as pseudopolymorpbs. It is also possìúle that the
amorp.hotrs fonu is cncounrered. Diffcrent polyurorphs,
prreudopolymffphs or lhe flmorphous lurm differ i[ fheir

csllJ, dcsirûblc thâr
of time rvithout tltr:

the product is srable for extended periods
need for specialized storage colditions, It

is ¡berelbre itnpoÉant to evaluare polymorphism ofdrug sub-
(J slaûc(xi- Fu¡llrennr¡re, lhe discovery ofnew crystalline poly-

moçhio ti¡rms of a drug enlarge the reperto ire of tna terials

omorpiÞJUs ñtr¡n óf Pilavastrtin ualciL¡llr.

til. Pitavastatin calciur¡ is know.n by tJre chenlicnl rmue:
(3R, 55)-7-[2-cyclopropyt-4-(4-lluorophenylþuinolin-3-yl l- ]5
3, 5 dihydro xy-6(E)-trep renoic acid hc,micrilcìrim ralt. p¡lrn-

3()

j-i TABLE t

rt-snq¡:ino< r¡d )A iñrl^! :^/ F^-ñ r

d-sprcìng [ÀJ ÀLgle [20] Ret. hìtcilsiil,

4, t7.5
l1í)
9-1
8-li
u4
Ll
6.7
6,.t
6.J
0 t¡

557
i,l-5
;.)i
+-&2

4-64
+.t7
4.:tj
+.lrì
l-87
J,;+
t_67
i.iJ
).2,)
J-r)l
2,95
2.()3

i0
6.8
9,I

10.0

I 0.i
L t,0
r i.J
Ll7

t4-i
l)J
r ó.9

I 7.t
I rt.4

I9J,
20,8

¿tr
I t.6
l)q
2i.1
i.4,2
)i I

29,6
3t).2

J,] 0

s

s

nl

m

YS

m
nl
m
tn

s

tÍl

Ânotherobjcctolthcilrveutio I
of (3R,5S )-7-[2-cyclopropyl-4
yl l -3,5-dihydroxy-6(E) Jrepreuoì
herein designated as Fo¡¡r B, which exhibits a characteristìc
X-ray powder di-ff¡action pattern with characteristic peaks
expressed il d-values (Ä) ald in 20 as given in Tab.le 2.
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d-lnciag [.Ä] .\r¡ele [20] Rel. fntels¡¿y

6

.. l.rrrLhermore. lhc present inven(iOll is clirectecl Lrt processcs
tbr the preparation of Fornr A. B, C', D. E alcl Ë, and the
aurorphous fom of Pitavastalin calcium.

is preferably about I to 50%

. Fonu C can be generally prepared by sLrspending fo¡m-{ in
isopropanol containiug water âs a co iolven¡. The"amount of

flJ

acetone.ard entareâbout I to30%,
:j more prefera rutt ofwatcr is preièr_

ably about I about 5Zo.

. Fonu D can be geueralll, prepared by snsperlding lbmr.A, ín
absolute eth¿nol.

_ Form E can be generally prepared by suspending ttrrm,{ injr) 1,4-dioxane colltailliflg v/âter as a co solvent- Thelmorlrrt of
water is prefe¡ably about I to 50-%o.

Fonn F can be gelerally prepared by suspending fonnA in
rureth¿urol containiug water as a co solvent- The ãurr¿lnt of
water is prelerirbl¡r aboll. I to 50%o.

l-s In the above lnenrionect processes small âlnouuts of seed_
ing crystals of the desired crystalline fonl nray be added to
the reactìon mixnrre. Preferably small amounts a¡e about I to

ly abo

4) ,Jill
abovc)

ing the crystalli.zaLion is ofspecific rechnical inrcresr.

,The aruorphons f'onn can be geleralJy prepared by additiol
of a non-solvent ro a celìcentratect solutioll of piìavastatin

+s calcium in au organic soh,ent.,4.s ltou-solveut may be takeu

5
ll{B[,F.5-continued

rrìD¡cs là. Fô,nr F

d-sprciog [il] :Ugle lloi Ret. IIt¿Ds¡ry

256 t0.l
2 64 l4,r) vw

I

X-ray pow<Jer clillraction patfern with churacreri"-tic peaks
cxpressed in d-values (À) and in 29 as giveu in Table 6.

l5 
. 
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tal details cau cause srnall preparations ofpolyruorphic fonns.4, B, C, D. E, F as well
characteristic pealis in the as th-e atnoçhotrs fomr arc usrtally doue in substantially pr.rre

reactlolt systelns, essentíalfy consisting ofrhe educt specified,

srheamorp¡ousfon¡rul'tt l:l:bÏi"-.utbstautiailycrvstalUnelbnn,andsolvèutsa'd./
rophcnvl)qìrinolìu-3-vlf *1il,i1,l.,"".":ïj:iJ"-;ï: 

i::å, invenrio,r are processes rbrhernicalciuur salt which ,h; ;;;;;;,;;;ãr ".yrrrri"" 
fonns of pìra'astari^ carcitun

essenfially free of residual organic solveLrt,
o 

^ 
Panicularly, the prcseut inventiol is related to processes

for the preparation of crystallile iblus of pitavasiatin cal_

5

citun which is essentially lree of residual organic solveut
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'l hese can- lìrr exanrple,
liue f'ornr or amorphous
air hunidit_v of 5 to t 00
cxposure to an incrt ga
humi<lìty to exchange residual organic solvent with water. In 5

gcncral. a rclative air iruniiclity of 5 to 100%, cspccially 40 to
809/0. is used.

A nolher obiect of Lhe preseul invenlíon are phantìaceutical
co u effectiveiunount ofcrystalline
po J), l-, or F or the arnorphous lòrm

;:. 
a phamraceurical acceptable car_

These poiymorphic tì¡rms mav be used. as single cornpo-
nent or as urixntres w.ith other crysta.lliue fo¡ms or the amo¡_
phoLrs 1bmr.

.-. 
As ro rhe uover porynorphic l'orms and amorprrous r-orm of Ï#:-ni,[:'et 

comprisirg a powder or grânures with a1ì

Pitavaslatin citlcitttn it is prelèrrecl tltut tìresc crrrrtaiu PrelèrreclLrn-ittlosagesofthepharmaceuficalc.nrpo.sitions
25-l0oyo b¡z weight, especiallv 50-1009ó by rveight. of at oithis invcnriou fficarr¡z conrai' from 0.5 to 100 ng oft¡eIe¿rst one rll'tlrc oovel fonrrs. basetl on tlie kttal antoLlnt ol- 2o [Ovel pítavastatiri c¿lciul¡ liln¡ls rtr lnixtures lhere<ll.w¡thPitavastatin calcitrm' Preferablr" sttclt an at¡otult of rhe novel each otlrer or other ll¡mrs of pitavastarin ca]citu'. More usn-

ally, the coutbined weight of thc
Pitavastatincalcirun f,onus ola r¡lit dosagc arc frouì 2.5 tng

to80mg, forexaurple S, 10,20 or40urg,
5 'lhe tbllowiug Examples illustrâte the itvention ir more

detail. Temperatrues are given ìn degrees Celsius_

EX{NIPLE I
powdered celhrlose, rnicrocrystalline cellulose, ruicrofine ¡o
cellufose, methyl cellulose. ethyl celhllose, bydroxyer.h¡zl cel_
lulose, hydroxypropyl cellulose, hydroxypropylnrethyl cellu-
lose, carboxymethyl, cellulose sa.lts audôìhei su¡stitt¡ted and

l-5

lìours at 50. C- lhe rcâctioìì rnixtrLre was cooLetl to rtx)rn
) ternperatu¡e l'ollowed by the addition of 50 rnl water aud

dried at 40" C. and 50 rnba¡ Io¡ about I 6 hours. The obtâined
pro<Juct is crystul l-ornr A which is characrerized by an X-ray
powdcr diffraction pattcm ¡s shown in FIC. l. Eurthc¡ cha¡_
acteri Fonn A by themtogravimerry
cotlpl opy revealed a wateÃolr¡ent,¡f
about ming caloriurefry revealed a
meltir

EX.q.NIPLE 2

Preparation of Fomr B

es 2. Further cfia¡acterization ol'the obtained Fonn B by rher_
mogravilnetry couplcd with FTJR spectroscopy revealed a
water co(rterìt of aboL¡t l0%.
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f'lX'{MPl F 3 solitlclricclinair. lheohlaine<Jclvs(¿l lornl trischaracterizecl
by al X-ray porvder difüacrion p¿¡trùfl as shown in IIG 6.

Prepamtioo of Form Ci

s 
EXAIVÍPLE 8

62 otg lvcd in 0.3
perâtufe the suspensiou rvas stirrcd for 66 hours. The result m.l 1,4-di adcled2.J
ing sttsperision was lillerecl. once washsl with s6¡ne isgnnr- I'l lul l]-llep r an addi-
panol containirrg 5%o wlrter, and dried in air T¡e obtained tiorlai 16 hours Tlte resllltllg sttspeusion was ûltered and
crystal Forln C is cbaracterized by all X-ra¡, powder clifliac- 1,-ñ-Y''n'tt,,l].,rbtairred 

solid was ztmurphous as is shown hy

tion pattem as shown il FlG. 3. FLrrther cúaìzcterizatio' or tlrc x-rây drllractior paltcnr givctr in FIG. 7 (top).
the obtained Fomr C by lhernogrâv¡mctrJ coupled with FT_ Lj þ,X^lvf pl,Þ. 9lR spectroscopy revealed tlut the salnple coutailrs âbout 6.3%
isopropauol and a small aluoutll of \ratÈr, pfeparatio' of the.funorphous Ironn

EX'{ùIPLE 4 60 mg of Pitavastati[ ca]ciru-u [oruA was dissolved i¡ I .5
2t)

couceotrated suspens.ion. This suspensiol was diluted witfr
lhe same ar¡t:nllt of solvent ntixntre as ahove and. stirred lõr
an additional 4O hours. The suspensioLr was filterc<I zurd ttre
obtained stilìtl wrs clrierl ar 4Ou C. lirrabour I0 urin, Ânalysis 

BRfß¡ DDSCRIPTION OF TIID DR{WINGSby X-ray powder diffractitrn indic¡tes the product to be crys_
tal þbrut c as showu i' FIG' 3 

FIG. l is a cha¡acteristic X-ray powder difrractior paftem
l''X^MPl'l'; 5 3'5 lbrFonnA'

FIG.2 is a cha¡acteristic X-ray powderdifTiaction pattern

keparati.n of Fomr D lôr Fomr ll-
FICS. 3A and 38 a¡e u*o cha¡acteristic X-ray powdcr

60 
'rg 

ol'Pitavastatj' calciu'r For'r-4. was snspe'ded ui1 - 
otli?ilTi.t"":;:,"i..i::-,::ï1ay 

pouvcl", dirnacriou pa.enrml âbsolute ethauol and stir¡ed ar rooûr rcrnperâhìre 1or 2o "" rb. Ë;;ì al 
" """'*-

horus. TLe resrrlting snspensiotr was ñlterecl alld dried i¡ air. - 
F,lG. ; is , 

"lr,,n,ct"ristic 
X_ray pow.der diflì?crior paneru'lTe obtaûrc<j crystal .l.onn I) is char¿cterize<.I by an X_zry for Fonu E.

powder ditlìactiou paftem as showl in [[G' 4. FIG, 6 is a characteristìc x-ray powder di-fliactio' pattem

IIXAMPLI 6 4t ti'Titï 
fi ,nu ,* are rwo ch¿ìracrerisric X-ray pow<Jer

preparation of[onu û 
diffractitu pattcrus t'or thc aflrorphotls for¡r.

60rngofpitavastatircalcirunFon'Awassnspendediua ¡u 
Theiuveutiotlclaiuredis;

rnixtrrJof l,4-cJioxane all<l water (l;l), ancl stirred I'or lg F, or úre zunor-

hours at rooDl te^perature. The res'rcing suspensìon vu.as 
ropyl-4-(4-tìuo-

filtered arrd dried iniir The outaine<t crystal Fonn E is char- 
-hepteloic acid

acterized by an X-ray powder clillraction pattenì as slrown irr
t-'Ic.s. r

EXAMPLE 7

Prepamtion of Fonn F 
6t)

60 nrg of Pitavastatin calcjurn Fonn A was sLrspclrded in 3
mì rnethanol con taini n g 207o rvate¡ ancl stirretl är ì0" ('. tì)r l
hor,rr. The resulting susperrsiort was slowly coolecl [o room
temperature aud stirring was sontinued lor 4 hours. The sus_
pension was lreatcrd again to lo*,ly os
cooled to room tenperanLre lly 15
liou¡s. 'fhc suspensìon was white
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23 2 (s)' 23'Íi (m)' 24'4 (vw),25 2 (w, broaci), 26.0 (w), 7. A process lor prepnring tJre crystalliue prrly¡rtrrph or26 4 (vw)' 27 '0 (w),27 9 (vw). 28'9 (w)l anrorphons fo.n accord-ing to' clairn i, wherein:C) ptrlyruorph C exhibits a characreri
dìfiractioupatt"rnwirhcbaracterisfic s foflD being pre-

28 at4.I (Lr),5.6 (s),7.S (m).8.3 ¡ri), - and

17 5 (iv). l7.e (w).rs 7 (m). re 5 (s), 20.6 (m). 2r ;ii"i:iåii:l-
vetlt, coltairìi¡tg water as a cosolvenl.

I '['he prucess according (o clainr ?, wherein the ketrrne
solvcn! is acerone.t') 9. 'l h" pnrcess accordiug to ciuiln 7, wherein lhe ketone
solvent is present itr arr arnou]t of I to 30% by volume ofthe
suspersion of (3R,55)-7-[2-cyclopropyl-4,(4_HuorophenyJ 

)
quinolin-3-yll-3.5-dihydroxy-6(E)-heptenoic acid hemical_

,- ciuut salt.
10 [ he process according to claíru 7, wherei¡r thL. w¿ìter is

pì€seltt by vohuneof'fhesuspe[sioo
ol (3R (4-tluoropheuyl)quirìolin_3_
yll-3,5- c acid her¡icalcium salt.

l!:) I l- A pnrcess hrr preparing the crys^talline polyntorph or
amorpÌrous fôrur according to clainr l, whereiu:

the crlstalline polymorph or uurr.rrphons forur being pre_
pared is the crystallile poivrnorph D: alÌd

the process corìtprises suspending the crystalline poly_
2t uroçhA in absolute ethanol.

12. A process for preparilg the crystalline polymorph or
anrorphous lìrrut according to clailu I, wtrereiri:

s t'omr beitrg pre-

jr) a¡ril
crystalJiue poìy-
ter as ¿ cosolvcnt,

13. The process according to cla inr 1 2, whereiu the waler ìs
preseLrt in the arnotutt of I to 50% by volurne ofthe suspe¡-saro ltrr very s(n).ng sìorr ol'(-3t{,5S)-7-[2-cyclopro¡y1-4-14-lìuorophenyl)quino-inlclr sitv; (Ill) ttunds tù ;s ün-3-yll-ì-slailryarlxy a1u¡-hep¡cnoic aci<1 hemicalciuru

lT;$ cak intensily: (vw) satr.

2. A process flor preparing rrre cr,vsrarire porymorprr or 
"",i,Liì"i:åff,*:j."#ü';åt"|oo;":i'i1|ljl::,i'tv^orph 

or

amoçhous lonn accordi¡g to slaim l, whe¡eiu: being pre-
t)

linc poly-

15. The process according ro clainr 14, wtrerein f:"Jä:.
present in an auroulìt o f I to 50oZ by vohune of the suspeusion

3. -{ process ròr preparing rhe crvsrarríne pory'rorph ". " iil'.11ì}.1.ï;:äi'i:itJ"1,:T:tîË*',"":#1"-äi:TJ'"amotphous fornr according to claim l, whcrcin: ^ 
wh¿,rcin (3R,5S)_7_
in-3 -ylJ-3,5-ttihy-
salt is isolated bv

t0

c
presenl iu an auror.rnl of I to 50"o/o by vohune of the suspension
of (3-R,5.S)-7-[2-cyclopropyl-4-(4-tluorophenyl)quiirolin_3_ p
yll-3,5-dihyclroxy-6(E)-heptenoic acid henticalcirinl salt, ij tlle crystalli.e polymorph or aurorphous tbrm bei¡g pre-

pared is the anorphous fonn; ancl
the process compr.ises adcliug a nor-solvelÌt to a sohltiot of

(3 R,5S)-7-[2-cyclopropyl-4-(4-fluoroplrenyI)qujnolin_
3-y1J-3,5-dihydroxy-6([)-heprenoic ácid irernicalcium
salt in an orga[ic solvent.

19. The process accordìag to clai¡n lg. wlrereiu dre uorr-s eptatre ant_l

' 5. wherein thc warcr is s 
tt-,,iïl,i:X

P volunreoftltesuspensìon o: eo ffuoroplrcrryl)quìnolin-3- 21. A process [or preparing the crystalliue polyrnorph ory cjdhernicalciurusalt. amorphoirsti,mraccordàgclãiml,whereiu: 
. ,
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the crystalline prllynlorplr rtr orrorphous lì;rrn beiug pre- intensìty. (nt) stanr-ls fìrr ¡¡eclium in(e¡siry. (w) stands lìrr
- pared is tlte amo¡phorts foru; and weak ilìensity. and (vw) s¡ancls ftrr u".y':¡árk irrt.nriv.

the process R, C55)_7_12- 
:i_ylþ3,,r-di rù 5 tr,

salt by lyophíìization. as
22 A pharmaceutical cornposit icln cornprising an eifêctive

arnorurt of thc crystallinc polymorph or amorphous fonu 30. -4. crysta
accordi^g fc¡ clairn l. a'd a phanrraceutically acceptable car- pyl-4-(4-flrioro
rier. ro Àãprenoicacid

23"{cq'stallinepolymorpb-'\,B,c,D.E.F,ortheauror- istic X-ray powder dìffractio¡ patter' with c¡aracteristic
peuksexpressedin20 at5.0(nr). ó.5 (m), 6,S (s). tì 7 (m). t0 0
(m), 10.2 (rn), l3.l (w), l3.s
(vw), 16.1 (m), t8.2 (w), 18.5

t:- (m),20.5 (ur),2 ,7 (s),22,3(w)
25.6 (w), and 2 frerein (vs) sra
iutensity, (s) s stroog intensi
tuediruu intersíty. (w) stands tlrr weak iutensity, and (vw)
stzrnds lor vcry wcak inrcnsity.

Pa IG. 4. polymorph D has :rr
an trbstantially as <Jepicted
in ray powder dif-fraction
pattenl sì.rbsta¡tial.ly as depicted in FIG, 6, and r

the amorphrtus tònn has an X-ray powder ditfractiou par_

^ . 
tenl substaDtially as depicted in FIGS, 7.{ and 78. 15 p

24. -A. crysta h
pyl-4-(4-fluoro
heptenoic acio
istic X-ray powder dilüaction paftem with c.haracteristic

it)

l-5

yclopro-
p -6(E)-
tl
d lpowder 

+rr 
34.AcrysralliûcpolyrnorphFof(3R, yl-

26. '\ crystallirre p 1-(4-fluoróphenyl)quinolin-i-¡zll-:.s-jpyl-4-(4-fluorophely leuoic acid hernicalciul sa1t. whích ex lic
lreptenoìc acid heruic
istic X-ray po*.der diflraction paltem with cluracteristic

o (n),26.2 (vw),26.6 (n).26.9 (w),28.4 (w),29.5 (w),29.S
(vw), and 30.9 (m). wherein (vs) stands f'or very strotrg iuten_
sit_v, (s) stands l'or stroug iutensity, (m) stands for Àedium
inteusity. (w) stards f'or weak infensity'. and (vw) srauds f'or
very wezrtri intensity,_ 

pyl_
lopro-

P to'-" åu..u owder

. 36.lheamorphouslòrmof(3R,5S)-712_cycl<.tpropyt_4_(4-
28' A crvsta 3-R'5S)-7[2-cycloprÒ- 60 flLrotophenyJ)quinolìn-3-yl]-3,5-¿inør.xv-etEi-h"fi*noi"pyl-4-(4-fluoro ,5-dihydr-oxy-c1u)- acid he¡ricàlciu¡r sa.lt.

heplenoic acr'd r exhibjts a iharactcr_
istic fir
peaks ac
([r), I 6.t pattenr substaltially as dcpictecl in FICS. 7A and 78,
2l' '5 ( 38. A p,o""r. l-o. p..p*irg tlre crysta.llìue polynorptr or(vs) s amorphoLrs fomi accårding to cjairu i, wherein:
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15 t6

present in 8n âmount o I I to 50plo
of
vll-3

volume rrf the snspension

acid hemicalciuru sâlt,

***{.¡Í
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