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5 The present application claims priority under 35 USC section 119(e)
of  Uni t edy&hassessProvi si onal application Serial No. 60/ 3CB/UST2LI510
filed April 16, 2002, the conplete text, claims and figures of which
are incorporated by reference herein as if fully set forth.
BACKGROUND OF THE | NVENTI ON 10 The present invention relates to

substituted tricyclic ' Sﬁﬁﬂt 2t AHRB6Elss har maceuti cal
conposi tions cont ai ni nrlthqtg.:ﬁée%}rﬁ t eilfgﬂrcage in the tsfegt ment of

di seases associated with thronbosis, atherosclerosis, restenosis,
hypertension, angina pectoris, arrhythm a, heart failure, cerebral
I schem a, stroke, inflanmatory disorders, neurodegenerative di seases
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ﬁz :222 gq'%ﬁn%% 4u‘t%‘a{49“?&r oPhe- p- guani di noPhe- Leu- Arg- NH2 and

Peptide thr onﬂimow@awf&\?vg%&%dg%g&%ﬁlo 3?9?'¥@ggfr§a'%8%gcgw%%%%nd
94/ 03479, thrHitthirebgstoFeie Uabwn 8 belf8dent in such cell types as human platelets,
vascular smooth muscle cells, endothelial cells and fibroblasts. It is therefore
20 possible that thrombin receptor antagonists, also known as protease activated
receptor (PAR) antagonists will be useful in the treatment of thrombotic,
inflammatory, atherosclerotic and fibroproliferative disorders, as well as other
disorders in which thrombin and its receptor play a pathological role.
Thrombin receptor antagonists peptides have been identified based on
25  structure-activity studies involving substitutions of amino acids on thrombin
receptors. In Bernatowicz et al, J. Med. Chem., vol. 39, pp. 4879-4887 (1996),
tetra- and pentapeptides are disciosed as being potent thrombin receptor
antagonists, for example N-trans-cinnamoyl-p-fluoroPhe-p-guanidinoPhe-Leu-Arg-
NH2 and N-trans-cinnamoyl-p-fluoroPhe-p-guanidinoPhe-Leu-Arg-Arg-NH>.
30 Peptide thrombin receptor antagonists are also disclosed in WO 94/03478,
published February 17, 1994.
Substituted tricyclic thrombin receptor antagonists are disclosed in US
6,063,847, US 6,326,380 and U.S. Serial Nos. 09/880222 (WO 01/96330) and

10/271715.

35
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SUMVARY OF THE | NVENTI ON The present
receptor antagoni sts represented by
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or a pharmaceutically acceptable salt or solvate thereof, wherein:
the single dotted line represents an optional single bond;

nis 0-2;
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represents an optional double bond;
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R1 is independently selected from the group consisting of H, (C1-Cs)alkyl,
fluoro(C4-Cg)alkyl-, difluoro(C1-Ce)alkyl-, trifluoro-{C4-Cg)alkyl-, (C3-Ce)cycloalkyl,
(C2-Cp) alkenyl, hydroxy-(C1-Ceg)alkyl-, and amino(C1-Ceg)alkyl-;

20

R2 is independently selected from the group consisting of H, (C1-Cg)alkyl,

fluoro(C+-Cg)alkyl-, difluoro(C4-Ce)alkyl-, trifiuoro-(C1-Cg)alkyl-, {Ca-Cg)eycloaikyl,

(C2-Cg)alkenyl, hydroxy-(C4-Cg)alkyl-,

and amino(C1-Cg)alkyl-;

R3 is H, hydroxy, (C1-Cg)alkoxy, -SOR!'S, -S0,R17, -C(O)OR',
-C(O)NR18R1S, -(C1-Cg)alkyl-C(O)NR18R19, (C4-Cg)alkyl, halogen, fluoro(C1-

25

Ce)alkyl-, difluoro(C4-Cg)alkyl-, trifluoro(C1-Cegalkyl-, (C3-Cg)oycloalkyi, (C3-Cog)-

cycloalkyl-(C1-Cg)alkyl-, (Co-Ceg)alkenyl, aryl(C1-Ceg)alkyl-, aryl(C2-Cg)alkenyl-,
heteroaryl(C1-Cg)alkyl-, heteroaryl(C2-Ceg)alkenyl-, hydroxy(C4-Cg)-alkyl-,

_NR?R?, NRZR®.(C4-Cg)alkyl-, aryl,

Cglalkyl-, (C4-Cg)alkoxy(Cq-Cglalkyl-,

30  Cs)eycloalkyl-(Cs-Ce)alkyi-;

thio(C-Cg)alkyl-, (C+ -Cg)alkyl-thio(C-
NR'™®R%-C(0)-(C+-Cg)alkyl- or (Cs-

Het is a mono- or bi-cyclic heteroaryi group of 5 to 10 atoms comprised of 1
to 9 carbon atoms and 1 to 4 heteroatoms independently selected from the group



fluoro(Cl-C6)al kyl -, difl uoro(Cl-CG)aiI kyl -, trifluoro-(Cl-C6)al kyl -
(C3-C6) cycl oal kyl,  (C2-C6) al kenyl, hydroxy-(Cl-C6)al kyl -, and

am no( Cl- Ghy aideslzs; 20 R2 is independently selected frompCheseyosio
consisting of H (Cl-Ce)alkyl, fluoro(Cl-C6)alKkyl-,

di fl uoro(Cl-C6)al kyl -, trifluoro-(Cl-Ce)al kyl-, (C3-Ce)cycloal kyl,
(C2- C6) al kenyl , hydroxy-(Cl-C6)al kyl -.3.and am no(C1-C6)al kyl -; R3 is
H, Cr11y(czl:reox|yk I(Cl C6) al koxy, -SOR16, -S02R17, -C(O ORl7, -C(O NR18R19,
) B i) e 8
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car bon atheteroamny nmenber, and wherel n the Het group is substltut ed by
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hydr oxy ( QCHEE) aXGHb)s- odi (B ORI-CIHDE) ramekgnrm a ringReaiRABE OLIEN 40 M)

t hi o( C1- (Eﬁ%al I%yl ned (Cl C6) al koxy, hal ogen, -NR4R5, -C(O CRl?
-C(O R16 aaﬁﬁ 5 ﬂi ryI R21-aryl (Cl- C6) al kyl -, aryl

wher ei n adj ac&htiS Ehf b‘% WSY A RhERY] g conpri SI ng a megthyl enedi oxy

groupp and R2R7 ibed, chara\zélkyll&(m -RIRG-CRB)ARY mme&@ﬂ?ldent ly sel ected
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and —OR provided that when the optional doub[e bond |s present, R' is absent;
RY is H, OH or (C4-Cg)alkoxy;
B is -(CHp)na-: Cis or trans ~(CH2)naCR'*=CR'?(CHz)s or
25  -(CH2)n4C=C{CHz)ns-, wherein nz is 0-5, n4 and ns are independently 0-2, and R12
and R122 are independently selected from the group consisting of H, (C1-Cg)alkyl

and halogen,
X is -O- or -NR6- when the dotted line represents a single bond, or X is -OH

or -NHR2? when the bond is absent;
30 Y is =0, =S, (H, H), (H, OH) or (H, (C4-Cg)alkoxy) when the dotted line

represents a single bond, or when the bond is absent, Y is =0, (H, H), (H, OH), (H,
SH) or (H, (C1-Cg)alkoxy);

each R™ is independently selected from H, (C1-Ceg)alkyl, (C3-Cs)cycioalkyl,
—(CH2)isNHC(O)OR™®, —(CHz)isNHC(O)R™, —(CH2)asNHC(OINR'R®,

35 —(CHa)ssNHSO,R™, —(CH2)asNHSONR'R®, and -(CHz) C{OINR*®R® where

ng is 0-4, haloalkyl, and halogen,

each R is independently selected from H, (C1-Cg)alkyl, -OH,
(C1-Cg)alkoxy, R*-aryl(C1-Cg)alkyl, heteroaryl, heteroarylalkyl, heterocyclyl,
heterocyclylalkyl, —(CH2)nsNHC(O)OR'®, ~(CH2)isNHC(O)R™,



(CH2)4-, -(CH2)5- or -(CH2)2NR7-(CH2)2- and forma ring with the
nitrogen to which they are attached; R6 is H, (Cl-C6)alkyl or
phenyl; 2Qudfisssaakl, (Cl- C6) al kyl, -C(O-R16, -C(O ORL7 opetRBhT510R8,
R10 and R11 are independently selected fromthe group consisting of
R1 and -ORl, provided that when the optional double bond is present,
R10 is absent; R9 is H OH or (Cl-C6)sl koxy; Bis -(CH2)n3-, cis or
trans - (CH2) n4CR12=CR12a(CH2)n5 or 25 -(CH2)n4C=-C(CH2) n5-, wherein

ndepBndci e HGLDNR R cricr R rﬁwgbg*coné?@?sﬂ*ﬁ%@ VR i05) ol ky!

and hal OQ@HQ) X4 @)NQZSF@? whilRSn isiten, Rdisyetoaridbalbalkgl; bepr esents a
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single b or -?\IHRZO when the bond I,s absen
20018, "Th | HR® and R pken Satheicernd) SIRGHS REBIRBRIBRXlE TR AES
represen t i ngl e bond or when the bond is absent, Y is =0 (H,
, gs-?)am% or (H (Cl;C6)al koxy); each R13is
i ndependent I ymér%@ﬁb@aﬁ?@ﬁﬁ SGGJI )Saﬁ@‘Fte (fr@gr] %%@HP&QFR‘?P”Q of

(CH nsN b - QRNRERS, 35
i%lnGNW@)% ?@%\IMR@)W Cﬁ'ﬂ% R29 where
ne i s 0- 4(CHahaNdSOLR aﬁ@Hlné:lsNg‘&QzNﬁ M(Cﬁz w@é@ 1 yhewl ect ed
fromH, (nCFs Jal kyl, -OH, (Cl-0C6)al koxy, R27-aryl (C1l-C6)al kyl,

het er oar yF, teroarylalkyl het erocyclyl, 16b leb

het er ocycl yl aRt§ s abdeBtRNRENRHOIOHERine ((HrE3eTBHEGIR)IR A0 GBHIS B4 13-

:?é%?ﬁ%ﬁ%ﬁmjfm R Do RS her e n5. 15 -4,
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i'c ring 0O
phenyl and benzyl;

R is H, alkoxy, (C1-Cg)alkyl, (C1-Ce)alkoxy(C1-Cg)alkyl-, R?-0-C(0)-(C+-
Ce)alkyl-, (Cs-Co)cycloatkyl, R?'-aryl, R¥'-aryl(C1-Ce)alkyl, haloalkyl, alkenyl,
halosubstituted alkenyl, alkynyl, halosubstituted alkynyl, R*'-heteroaryl,

20 R¥.(C4-Cg)alkyl heteroaryl, R¥'-(C1-Cg)alkyl heterocycloatkyl,
R2R2N-(C4-Cg)alkyl, RPRZN-(CO)-(C1-Cg)alkyl, R*R**N-(CO)0-(C1-Cg)alkyl,
RZ0(COIN(R®)-(C1-Cg)alkyl, R®®S(0)N(R>)-(C1-Cg)alkyl,

RZRZN-(CO)}-N(R%)- (C1-Cg)alkyl, RPR®N-S(0)2N(R*)-(C1-Cg)alkyl,

RZ.(COIN(R?)-(C1-Cg)alkyl, R®R**N-S(0).-(C1-Cg)alkyl, HOS(O)2-(C1-Cs)alkyl,

25  (OH)P(0):-(C1-Ce)alkyl, R?-S-(C1-Cg)alkyl, R®-S(0)2-(C1-Ce)alkyl or
hydroxy(Cq-Ce)alkyl);

R17, R18 and R19 are independently selected from the group consisting of
H, (C1-Cg)alkyl, phenyl, and benzyl;
R20 is H, (C1-Cg)alkyl, phenyl, benzyl, -C(O)R® or -SO2RE;

30 R21is 1 to 3 substituents independently selected from the group consisting
of H, -CN, -CF3, -OCF3, halogen, -NO3, (C1-Cg)alkyl, -OH, {C1-Cglalkoxy,
(C4-Cg)-alkylamino-, di-((C+-Cg)alkyl)amino-, NR*®R**(C4-Cg)alkyl-, hydroxy-(C1-
Ce)alkyl-, -C(OJOR!7, -COR17, -NHCOR'8, -NHSOR8, -NHSO,CH,CFs, -
C(ONRZR®, -NRP-C(0)-NR®R®, -S(O)R"®, -§(0)R"* and -SR™;

35 R% s H or {C1-Cg)alkyt;

R2 is H, (C1-Cg)alkyl, -C(O)R¥, -SO,R**, -CONHR? or ~SONHR?;
24 i (C4-Cg)alkyl, hydroxy (C1-Cg)alkyl or NR®R**-((C1-Cg)alkyl)-;



6 atons; wherein at |east one of R13 or R14 is selected fromthe
group consisting of 10 -(CH2)n6NHC( O OR16b, - (CH2) n5NHC(O) R16b
_(CH2) n6Niwie§ @yasbeR5, - ( CH2) n6NHSO02R16, - ( CH2) n6NHSO2NR4 RET/Uarszi 1510
-(CH2) n6C(O NR28R21 where n6 is 0-4; R15 is absent when the dotted
line represents a single bond and is H (Cl- C6)al kyl, -NR18R19, or
-OR17 when the bond is absent; 15 R16.5.s independently selected from
t he group consi stl ng of (Ci- 06) al kyl , phenyl and benzyl; R16b is H,

Lo L kb L Ay e Rl e Righ o i

hal oal ky(c1 @b}eﬁ(yyl haI osubstituted al kenyl, al kynyl

hal osubstltute al k}ﬁ_ R21- het eroaryl, 20 R21 (C1- Kk
Pgtg gz gﬁi yl, t§é1 ) Ssuatityeateselegied denkihe grom@mgﬁmgﬁf ib6) al kyl ,
L o e R oo
R28R29N— (CO) - %mme)mndﬁnﬂy Felertzd cs(atb)@m(dazgaon@@ln@:ej Hi -,
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are independently selected e group consisting of H
(Cl- C6) a ﬁ@l‘ﬂ*kybﬁ’ényl and benzyl; R20 is H (Cl-0C8)al kyl, phenyl,

benzyl, -C(O R@8ghq I@?—%ﬁfég\m g iﬁ%ilfdr& a4 shifocdchibsh hb’f&@éﬁ[o&(lciic_ria%of

|ndependentl sel ected group consi'sting of
- OCF3, hatgems.- N02, (Cl-C6) aI kyl, -OH (C1-C6)al koxy,

51 $ér g:g{(_ ?Ic:lij/l %nlrgéedt%t%%ggmw:% iy ﬁ%@ﬁfﬁ @&[MW

- NHSCR2 CH26#-8hrombgtic) MR pREsget mre@t@@nmam@em’tg apiitestenotiy @Q/m 3

ag? 9 ngi%htl égaﬁﬁnf Q%&EM& @%%E«ﬁéﬂsg ﬁéﬁs@ trdatdd By &) @nf¥dunds of

this invention include thrombosss atherosclerosis, restenosis, hypertension, angina
pectoris, arrhythmia, heart failure, myocardial infarction, glomerutonephritis,

20 thrombotic and thromboembolytic stroke, peripheral vascular diseases, other
cardiovascular diseases, cerebral ischemia, inflammatory disorders and cancer, as
well as other disorders in which thrombin and its receptor play a pathological role.

Certain embodiments of this invention also relate to a method of using at
least one compound of Formula t in combination with one or more additicnal

25 cardiovasular agents for the treatment of thrombosis, platelet aggregation,
coagulation, cancer, inflammatory diseases or respiratory diseases, comprising
administering a combination of at least one compound of formula | and at least one
additional cardiovascular agent to a mammal in need of such treatment. In
particular, the present invention relates to a method of using said combination in

30 the treatment of thrombosis, atherosclerosis, restenosis, hypertension, angina
pectoris, arrhythmia, heart failure, myocardial infarction, glomerulonephritis,
thrombotic stroke, thromboembolic stroke, peripheral vascular diseases, cerebral
ischemia, cancer, rheumatoid arthritis, systemic lupus erythematosus, multiple
sclerosis, diabetes, osteoporosis, renal ischemia, cerebral stroke, cerebral

35 ischemia, nephritis, inflammatory disorders of the lungs and gastrointestinal tract,
reversible airway obstruction, chronic asthma or bronchitis. It is contemplated that



R24 is (Cl1-C6)al kyl, hydroxy (Cl-C6)al kyl or NR25R26- ((Cl- C6) al kyl ) -
WO 03/ 089428 PCT/US03/ 11510 -5 5 R25 and R26 are independently

sel ect ed fwomvishes gr oup consi sting of H and (Cl-C6)al kyb¢r/Bidninsol,
2 or 3 substituents selected fromthe group consisting of H,
(C1-Co)al kyl, (C3-C6)cycloal kyl, (Cl-C6)al koxy, hal ogen and -OH;, and
R28 and R29 are independently selecteg.fromthe group consisting of
H, (Cl- 10 C6)al kyl, (Cg-C6)al koxy, R27-aryl (Cl-C6)al kyl, heteroaryl,

het er | al hydr.oxy( Ci.- C6) al kyl al kox |,
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Thr onmbosi s-rel a di seases treate éthe co oun s of this

i nvent i ofPMReYNGE! foRrmblalandsat laast angsidddiongl cardjoyas@asagent in a

hype{g enﬁh%a@ngbm ad&@ﬁia@:[é 8arri@f,r hythni a, heart failure, nyocardial
infarction, glomerulonephritis, 20 thronmbotic and thronboenbol ytic

stroke, peri pﬁ@mem%@dsmﬁats @i the investion felate todhe Hse Pha duoabIRrasentoss
cer ebral ht%gBﬁlEﬂ Giscl Wﬁé& ﬁf@fﬂi of n%s@ G glef, %@B%z%%tﬁq Sa§er|¥|@\§ds as
ers In ro

ot her di sor inand It's receptor
pat hol ogP2/8B0222 end 4627471 Seatholivhishese cotnerater rheéemutn'rreéﬁrgm:&,m ate

to a met B&%fﬁta ﬁﬁmﬂcﬁ{eoﬂrﬁéﬁt o Ong%mgg&seu; éﬂfée\‘o}tHentreatmeFt of

conbi natro one Or nore a car asular agents
the 15 eathmmboas platetetinggragatiohacedguatagg cangcer) lnﬂammaiarglmsﬂasea or
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at | east using saaidebrhbinatihn mathdltmaasemﬂ csfrth:a)gdms& atrmromiermlslsL reatmm&tlsof
such treatnent Lnvention to a

e hod SRR nsiot apBRB A arhifimid TRl b RvReA el b ERghe; o
a.t her osCglermfmbneplaﬁtseﬂﬂemptthyweké,enmnmnenﬂngcrs&oke, peripheral vascular

20 diseases, cerebral ischemia, cancer, rheumatoid arthritis, systemic lupus
erythematosus, multiple sclerosis, diabetes, osteoporosis, renal ischemia, cerebral
stroke, cerebral ischemia, nephritis, inflammatory disorders of the lungs and
gastrointestinal tract, reversible airway obstruction, chronic asthma or bronchitis.

It is further contemplated that the combination of the invention can be

25 provided as a kit comprising in a single package at least one compound of formuia

| in a pharmaceutical composition, and at least one separéte pharmaceutical

composition comprising a cardiovascular agent.

DETAILED DESCRIPTION:
30 For compounds of Formula |, preferred definitions of the variables are as
follows:
The variable n is preferably 0-2, and more preferably 0. The optional double
bond is preferably absent {i.e., the bond is a single bond).
Q is preferably:



pectoris, arrhythm a, heart failure, mnyocardial infarction,

gl omerul onephritis, thronbotic stroke, thronmboenbolic stroke,

peri pher atwoyasmm2ar di seases, cerebral ischem a, cancer pcriosisnasioi d
arthritis, system c |upus erythematosus, nultiple sclerosis,

di abet es, osteoporosis, renal ischem a, cerebral stroke, cerebral 35
i schem a, nephritis, inflamatory disgrders of the |ungs and
gastrointestinal tract, reversible airway obstruction, chronic
asthgg or bronchitis. It is contenplated that WO 03/089428

PCT/ U503/ 11510 -6 5 a conbination of thig invention may be useful in
treating nore than one ofgtt i sk€d. Sone enbodi nents of
the invention relate to asition conprising a
therapeutically effectiv a‘cormb nati on of at |east one
compound of formula I a ipnal cardi ovascul ar
agent in a 10 pharnmaceuti hiay acceptab krier. Some enbodi ments
of the invention relate fo the use of R & ombin receptor antagoni st
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stroke, thr onﬁé@?ﬁi@yweg‘gﬁ’f@@@ ”r&%ﬂr?yher al vascul ar 20 diseases,
cerebral ischem a, cancer, rheumatoid arthritis, systemc |upus
erythemat ogusy mul ti pll_ﬁ scéﬁ:rom s, diabetes, osteoporosis, renal

i scheni a, br &l § %erebral ischen a, nephritis,

Rungs and gastrointestinal

rever si bl obstrycti chr oni ¢ asthma or Fﬁl ti s

further con afled , t ;E}bf%?é h&LntaQe nvent i gy ca b 25

S|ng package“at-Teast on

4 di seas
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conpound of formula
15 respectively.

In the preferred Q rings above, R is preferably —(CHa)sNHC(O)OR™™, ~
(CH2)nsNHC(O)R'®, ~(CHZ)nsNHC(OINR'R®, —(CH2)nsNHSO2R ' or
—(CH2)ngNHSO;NR*R® wherein ng is 0-2, and R'®, R'® and R* are (C+-Cs)alkyl and

20 RHSH.MmemdamdamcmmmmwdemmmahMmmhRm—Nqummﬁﬂ
-NHC(O)R™®, -NHC(OINR*R®, -NHSOR"® or -NHSO,NR*R® wherein R'®, R"®
and R* are (C4-Cg)alky! and R®is H. Even more preferred are compounds af
Formula | wherein R is ~NHC(O)OR'®, -NHC(O)R'® or -NHC(O)NR*R®, wherein
R™® and R* are (C1-Ce)alkyl and R® is H.

25 R’ and R? are preferably independently selected from the group consisting
of H and (Cs-Cg)alkyl; more preferably, R'is {C4-Cs)alkyl and R?is H; especially
preferred are compounds wherein R'is ~CH3 and R%is H.

R?is preferably H, -OH, (C4-Cg)alkyl, (C1-Cs)alkoxy, halogen,
(Cs-Cg)cycloalkyl, -C(O)OR"Y or -NR#R?, more preferably, R® is H or (C1-Ce)alkyl.

30 Het is preferably pyridyl attached to B by a carbon ring member, and is
preferably substituted by 1 or 2 substituents selected from W, more preferably 1
substituent. W is preferably R*'-aryl or R¥-heteroaryl. Arylis preferably phenyl.



| in a pharmaceutical conposition, and at |east one separate
pharmaceutical conposition conprising a cardi ovascul ar agent.

DETAI LED BES@RIsPiEBON: 30 For conpounds of Fornula |, prepermeg/i11si0
definitions of the variables are as follows: The variable n is
preferably 0-2, and nore preferably 0. The optional double bond is
preferably absent (i.e., the bond is g.single bond). Qis preferably:
WD 03/ 089428 PCT/USO3/11510 -7- 5 R13 R14 R13 R14 R13 1 7?a Rla R 14

Rt 14 R R 14 R t i X- nb b
oo B, SrElranY & era by Pt e . KRR er S s o o

- CH3. Foespdmallyi FeChtobeied Q ring, preferably no nore than two R13
and R14 subst g8 yent s gge a?é@ En IR eﬁé!é’fgt ﬁﬂ{/ @é‘(tcﬁ.'é ARAPELRS 10

Q ring, preferabl nQ_nore anf |tu nts are
ot her t hBF feraptyr %@éﬁc%?‘é"%‘%'ﬂ@rr glisrpd e ﬁﬁ?’é’oﬂﬂ%"f Germuls | uherein 1.
subst i t ugit sndiR' ateherch han hydrogen. Especially preferred Q rings

are: yoH H H3CR&YS, abe Bl HIRSH GHec s Bikod) ot BYeferably, R® is H.

B is preferably cis or trans -(CH)sCR?=CR"?(CH,)as- wherein ns, ns, R'
and R'? are as defined above; more preferably, R' and R' are each H, and n4
and ns are each zero. Particularly preferred are compounds wherein B is trans-
atkenyl, especially —-CH=CH-.

15 One group of preferred compounds is that wherein the optional single bond
is present, X is ~0O-, Y is =0, and R'® is absent. Another preferred group of
compounds is that wherein the optional single bond is absent, X is -OH, Y is
(H,OH) and R™is H. Compounds wherein the optional single band is present, X is
—-0O-, Y is =0, and R"® is absent are more preferred.

20 Especially preferred are compounds of Formula | wherein R is ~HC(O)OR'®
wherein R'® is (C;-Cg)alkyl. R'® is preferably methyl or ethyl. Also preferred are
compounds wherein the R group is attached to the C-7 position of the Q ring, as
shown in Formula A below.

A preferred embodiment of the invention is a compound of Formula IA:
O R¥® o10
R

25 Het A
wherein R', R?, R?, R%, R', R", B, and Het are defined as preferred above. At
least one of ring carbon atoms 5-8 is preferably substituted with
~(CH2)nsNHC(O)OR'™, ~(CHa)nsNHCOR'™, —(CH,):sNHCONR'R?,
~(CH2)nsNHSO2R " or —(CHz)nsNHSO;NR*R’ wherein ng is 0-2, and R'®, R™® and
30 R*are (Ci-Celalkyl and R®is H.
A more preferred embodiment of the invention is a compound of Formula
IB:



, preferably shown as H H H 15 respectively. In the preferred Q rings
above, Ris preferably -(CH2) 16NHC(O OR 16b (CH2)n6NHC(O R 6b,

- ( CH2) n5Niig QasbeRS, - (CH2) n6NHSO2R16 or - ( CH2) n6NHSO2 NRéRoswvigsiei n
né is 0-2, and R16b, R16 and R4 are (Cl-C6)al kyl and 20 R5 is H More
preferred are conpounds of Fornmula |I wherein Ris -NHC(O OR 6b
-NHC(O) Rt 6b, -NHC(O N R4R5, - NHSO2R16.gor - NHSO2NR4ARS5 wherein R16b R16
and R4 are (Cl-C6)alkyl and R5 is H Even nore preferred are
conpounds of Forrmula | wherein i's -NHC(O)CRle - NHC( O R16b

or - NHC( O NR4R5, wherein R16b an ] Cl-C6)al kyl and R5 is H 25
R and R2 are preferably indepeng @0 ed fromthe group
consisting of H and (Cl-C6)al kyl"\+ ef erably, Rl is

(Cl-C6)al kyl and R2 is H; espeagli?'— df ef erred are conpounds wherein
RlLis -CH3 and RR is H R3 is préferabhy H -OH (Cl-C6)alkyl,

(C1- )aI koxy, hal ogen, (C3-C6)cycl oal dg!, C(O)CRl? or -NR22R23

e B lpab e A MR P ot e ray SHsC oy
subst i t ugedipbyhereiorR lsptm‘enabueﬁps—%hect ed fromW rmre preferably 1
substi tuent.

preferably phe fmﬁb@rﬁ%ﬁ%ﬁlﬁ%&g@#bﬁﬁ ﬁéﬂ@gﬁﬁgpgb&l?%éoﬁétﬁé

pr ef er abbye pf/nmgiyiarbdﬁ%mms 508 &f SN HBIG)OR "R atherm FOT° is OBh-Ca)alkgR3R'"™
espe al | , R10 and R11 are each |ndependently

pr ef abPE)/?f?-faB E@’ykﬁ'}%tﬁﬁkll nore preferably H or-CH3; especially
pr eL erred ar eAsow@a]pdse (tﬁ‘ndﬁhrcmghaui thetspeeifinatiet, theRidlloavird tlatr?:s,anrgtlass
each H 10 R9 is pr r y. H, or nor e efera ,
R 1's i oberaish ndtateg) ke tndarshe O paveibliboe o iBES) s
wherein n4, nSubid" m@rmdeElbam mmals@ﬁﬁlnwdnabm\wranrmfmaw eferably,

R12 and Rl2a ‘%ne eag, I? anﬂ n4 . .
ammal” includes humans and other mammalian animals.

15 The term “optionally substituted” means optional substitution with the
specified groups, radicals or moieties. It should be noted that any atom with
unsatisfied valences in the text, schemes, examples and tables herein is assumed
to have the hydrogen atom(s) to satisfy the valences.

The following definitions apply regardless of whether a term is used by itself

20  orin combination with other terms, unless otherwise indicated. Therefore, the
definition of “alky!” applies to “alkyl” as well as the “alkyl” portions of “hydroxyalkyl”,
“haloalkyl”, “alkoxy”, etc.

As used herein, the term "alkyl" means an aliphatic hydrocarbon group that
can be straight or branched and comprises 1 to about 20 carbon atoms in the

25 chain. Preferred alkyl groups comprise 1 to about 12 carbon atoms in the chain.
More preferred alkyl groups comprise 1 to about 6 carbon atoms in the chain.
“Branched” means that one or more lower alkyl groups such as methyl, ethyl or
propyl, are attached to a linear alkyl chain. The alkyl can be substituted by one or
more substituents independently selected from the group consisting of halo, aryl,

30 cycloalkyl, cyano, hydroxy, alkoxy, alkylthio, amino, -NH(alkyl), -NH(cycloalkyl), -
N{alkyl), (which alkyls can be the same or different), carboxy and —C(O)O-alkyl.
Non-limiting examples of suitable alkyl groups include methyl, ethyl, n-propvl,



and n5 are each zero. Particularly preferred are conpounds wherein B
I's trans- al kenyl, especially -CH=CH . 15 One group of preferred
conpoundswisostobaks wherein the optional single bond is psesegabiisfol S
-0-, Yis =0, and R15 is absent. Another preferred group of

conpounds is that wherein the optional single bond is absent, X is
-OH, Yis (HOH and R15 is H Conpggads wherein the optional single
bond is present, Xis -0-, Yis =0, and R15 is absent are nore

preferred 20 Es eC|aII preferred of F Ia | wherein
R i s 2 HOgehertleB- %e‘f’@%ﬁ A hetp& ra%jyg,ﬂ%wfj?l@g@gm? pref erabl y

met hyl ofrifigdBiethviapg @b@bﬁjpryqﬁem e corrpounds wher ei n the R group is
attached to the G- 7 position of t

h F |
bel ow. A pref &Heayl é’h%lﬁ@fbﬁ'ﬂphﬂt'cthbi@micﬁ@%tgr%p I(éraj"ﬁ ol ormé a1A
For ”URlza dddbon Qlé;@l&rﬂ&?slﬁg er@:r n%]re B%ublelﬂorﬁ% uB'fﬁe?éhé'ﬁtanHerM\é]%&i Be

R1, B, are defined preferred above.
At | eas@owt‘%ﬁ OF WGP rIUGaIBeHh Hﬁ@% aBeByh%'Olw%%'r awpﬂ%%%éq APMtel® wi t h

2 nG%’g)é E o#rﬁ-t &%ﬁ%%HSOZN&%EJ V\%(ge@ei%)n&ﬁG is 0-2, tgrre]é:halnégnd
R16 and mgE mfeaabty(zmmtarﬁkqarb@hatopze ingheichainndhe qikerﬂégroe@ can be
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consisting of halo, alkyl, aryl, cycloalkyl, cyano and alkoxy. Non-limiting examples
of suitable alkenyl groups include ethenyl, propenyi, n-butenyl, 3-methylbut-enyl

16  and n-pentenyl.

Where an alkyl or alkenyi chain joins two other variables and is therefore
bivalent, the terms alkylene and alkenylene, respectively, are used.

“Alkoxy" means an alkyl-O- group in which the alkyl group is as previously
described. Useful alkoxy groups can comprise 1 to about 12 carbon atoms,

20 preferably 1 to about 6 carbon atoms. Non-limiting examples of suitable alkoxy
groups include methoxy, ethoxy and isopropoxy. The alkyl group of the alkoxy is
linked to an adjacent moiety through the ether oxygen.

“Alkyny!" means an aliphatic hydrocarbon group comprising at least one
carbon-carbon triple bond and which may be straight or branched and comprising

25 about 2 to about 15 carbon atoms in the chain. Preferred alkynyl groups have
about 2 to about 12 carbon atoms in the chain; and maore preferably about 2 to
about 4 carbon atoms in the chain. Branched means that one or more lower alkyl
groups such as methyl, ethyl or propyl, are attached to a linear alkynyl chain. Non-
limiting examples of suitable alkynyl groups include ethynyl, propynyl, 2-butynyt, 3-

30 methylbutynyl, n-pentynyl, and decynyl. The alkynyl group may be substituted by
one or more substituents which may be the same or different, each substituent
being independently selected from the group consisting of atkyl, aryl and cycloalkyl.

"Aryl" means an aromatic monocyclic or multicyclic ring system comprising
about 5 to about 14 carbon atoms, preferably about 6 to about 10 carbon atoms.

35 The aryl can be substituted with one or more substituents, as defined above, which
may be the same or different. Non-limiting examples of suitable aryl groups



87 O5_ HI CHHHS5 Het IB wherein Het is pyridyl substituted by
an R21-aryl group, preferably an R21-phenyl group wherein R21 is

pr ef er abl wdroamso28F3. Especially preferred are conpoundspofrubanmiba

| A or 1B wherein at |least one of ring carbon atons 5-8 is

- NHC( O) OR16b wherein R16b is (Cl-C6)alkyl. Rt6b is 10 preferably

met hyl or ethyl. As used above, and thfoughout the specification, the
followng terns, unless otherw se indicated, shall be understood to

have {he f 0 n t" incl nd
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can be stral g t or ran COI’T'pI’I Ses to about 20 carbon atons

in the 25y<dn@1kﬂs iredeeyaieprapy cyapaig scystnpentyd cyelahexdset the Sikear bon
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"Dihydroxy(C1-Cg)alkyl" refers to an alkyl chain substituted by two hydroxy
groups on two different carbon atoms.
20 "Fluoroalkyl", "diflucroalkyl" and "triflucroalkyl" mean alkyl chains wherein
the terminal carbon is substituted by 1, 2 or 3 fluoroatoms, respectively, e.g., -CFs,
-CHoCF3, -CH2CHF» or -CHoCHaF.
"Halogen" or “halo” refers to fluerine, chloring, bromine or iodine radicals.
Preferred are fluoro, chloro or bromo, and more preferred are fluoro and chioro.
25 "Heteroary!” means a single ring, bicyclic or benzofused heteroaryl group of
5 to 14 ring atoms, preferably about 5 to 10 ring atoms, comprised of 1 10 13
carbon atoms and 1 to 4 hetercatoms independently selected from the group
consisting of N, O and 8, provided that the rings do not include adjacent oxygen
and/or suilfur atoms. N-oxides of the ring nitrogens are also included, as well as
30 compounds wherein a ring nitrogen is substituted by a (C1-C4)alkyl group to form a
quaternary amine. Examples of single-ring heteroaryl groups are pyridyl, oxazolyl,
isoxazolyl, oxadiazolyl, furanyl, pyrrolyi, thienyl, imidazolyi, pyrazolyl, tetrazolyl,
thiazolyl, isothiazolyl, thiadiazolyl, pyrazinyl, pyrimidyl, pyridazinyl and triazolyl.
Examples of bicyclic heteroaryl groups are naphthyridyl (e.g., 1, 5 or 1,7},
35  imidazopyridyl, pyrido{2,3]imidazolyl, pyridopyrimidinyl and 7-azaindolyl. Examples



30 cycl oal kyl, cyano, hydroxy, al koxy, alkylthio, am no, -NH(al kyl),
-NH(cycl oal kyl'), - N(al kyl)2 (which alkyls can be the same or

di fferent)yoeashexy and -C(O OCalkyl. Non-limting examptesssfiisio
sui tabl e al kyl groups include nethyl, ethyl, n-propyl, WO 03/089428
PCT/ US03/ 11510 -10 5 isopropyl, n-butyl, t-butyl, n-pentyl, heptyl,
nonyl , decyl , fluoronmethyl, trifluorgpethyl and cycl opropyl net hyl .
"Al kenyl means an aliphatic hydrocarbon group (straight or branched
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12 car bosubstinents 2enhegiresamtion a Hebrimpout 6 car bon at ons.

Non-limting
et hoxy and i Sgﬁ&gﬁdcﬁlog{h}{?%%ﬁ 54?%(?8%%?1%{16%%%8@ FQECWEEW% E)O an
afl j adént sneEEreory atdnmoanh 1tdn @ iettbeatany gelecteti Ardoy tive grompagansisting of N, S
al i phati c_hydrocarb n- car bon
triple b@ﬁ‘g Ciﬂ"%ﬂ?@ﬁ“%&@%&@%&h%}g n%tt b@?@'ﬁ\%%ﬁ"dﬁ%%n sing 25
about Zh&@t@bg}moaﬂﬁn ciagbare pyrooiilinyh, mmndtm,é,i piper@ziaf/e mmarghaliniyyiny|
groups ve about arb 0 nor e
pr ef er ab/Hy/ORR Ol'ﬂylk @g my"%z%gioﬁ‘f? néfg@;o%g[e)ﬂ%g% ?Mgﬂ}ég@&c hed
ms‘ansI t haétrﬁfy?r&hlﬁﬁgéﬁyl|aﬁdetétrah§@tbth|cgmm such as nethyl, ethyl or
ro are att t
P p\é Th%%er?n hec%e%splrg&%ﬁic'a rle@/r ¥o a splrocyclic spructure containing 3 to
5 carbon atoms and 1 or 2 heteroatoms selected from the group consisting of N, S
and O, provided that the heteroatoms are not adjacent.
The term "optional single bond" refers to the bond shown by the dotted line
between X and the carbon to which Y and R19 are attached in the structure of
25 Formula!l. The optional double bond represented by ~==-- means that at least a

single bond must be present, but that a double bond can be present; when the

double bond is present, R' is absent.

When R4 and RS join to form a ring with the nitrogen to which they are
attached, the rings formed are 1-pyrrolidinyl, 1-piperidinyl and 1-piperazinyl,

30 wherein the piperazinyl ring may also be substituted at the 4-position nitrogen by a
group R7.

The above statements, wherein, for example, R* and R® are said to be
independently selected from a group of substituents, means that R4 and RS are
independently selected when attached to the same nitrogen, but also that where

35 an R4 or R5 variable occurs more than once in a molecule, those occurrences are
independently selected. Similarly, each occurrence of R' or R™ is independent of



limting exanples of suitable al kynyl groups include ethynyl,
propynyl, 2-butynyl, 3 30 nethyl butynyl, n-pentynyl, and decynyl. The
al kynyl gmavesoeeygs be substituted by one or nore substiteentsimniich
may be the sane or different, each substituent being independently
selected fromthe group consisting of alkyl, aryl and cycl oal kyl .
"Aryl"™ means an aromatic nonocyclic of3-multicyclic ring system
conprising about 5 to about 14 carbon atons, preferably about 6 to

about _10 carbon_aio . The l cC be s I but i r
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20 isomers.

Typical preferred compounds of the present invention have the following

stereochemistry:

~
Het
with compounds having that absolute stereochemistry being more preferred.

25 Those skilled in the art will appreciate that for some compounds of Formula

I, one isomer will show greater pharmacological activity than other isomers.
Compounds of the invention with a basic group can form pharmaceutically

acceptable salts with organic and inorganic acids. Examples of suitable acids for
salt formation are hydrachloric, sulfuric, phosphoric, acetic, citric, oxalic, malonic,

30  salicylic, malic, fumaric, succinic, ascorbic, maleic, methanesuifonic and other
mineral and carboxylic acids well known to those in the art. Preferred
embodiments include bisulfate salts. The salt is prepared by contacting the free
base form with a sufficient amount of the desired acid to produce a salt. The free



Preferred are fluoro, chloro or brono, and nore preferred are fluoro
and chloro. 25 "Heteroaryl" neans a single ring, bicyclic or

benzof usedgydnedboaryl group of 5 to 14 ring atons, prefepabuyozabaut 5
to 10 ring atons, conprised of 1 to 13 carbon atons and 1 to 4

het er oat ons i ndependently selected fromthe group consisting of N, O
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dyl,

i soners are conter;g 2- pyri yri [vﬁ Eyn d¥|
The t er mAtegntablies amﬁblln@rgédldcgnc&tpr@aaicrb@sQSr Hgmp s(:qfcﬂupb saltglare the
benzof us Y, u e JiA'E o]

groups arggd'jglgj E’%ﬁsgﬁ‘g’ré&ﬂ"g“@' B@y @aétﬁm‘ﬁqrq ng ﬁi@e%\grr?éagggﬁﬁo@&?%d
2- py 5 dylare Salts/formgd with mmmianemtgda}!y Theeptable aniings sach be agumtiataikyd

on any avyal. I i substituents can
be pres eéﬁ’h'{})%bg%éqxgglﬁﬁlghﬁ?%é?\g?%t@c@ ggﬁrﬁmﬁ 'antr?eagéshx% 4 to 6 nmenbered
sat urated ri ntSaeattameang aa)ﬂw[calésﬁao&mob@:’i.aatummtmuicbf]thrsrm@ntton with
e o O a7 P e BR8] 4Bl ey i ceorees
het er ocy of pakdand covalentaoadpyy; i‘rmlucﬁhgwwdro@érpbohdihgw cepliapemafahnqi the
nDrp lin nor linyl , .thiazolidin 1, 3-di oxol a
86 ox ayte vl ETRPRD R ol Kolpln. TOERra BN ST PP ent
t et r ahy d el ey aiborporated in the crystal lattice of the crystalline solid. "Solvate”
encompasses both solution-phase and isolatable solvates. Non-limiting examples
of suitable solvates include ethanolates, methanolates, and the like. "Hydrate" is a
solvate wherein the solvent molecule is H2O.

25 Compounds of the present invention in which ng is 0 can be prepared by
processes known in the art, for example by the processes described in US.
6,063,847, incorporated herein by reference, and by the processes exemplified
below.

Compounds of the present invention in which ng is 1 or 2 are generally

30 prepared by processes in accordance with the foliowing general scheme:



20 The term "heterospirocyclic" refers to a spirocyclic structure
containing 3 to 5 carbon atons and | or 2 heteroatons selected from
t he groupwvwapfgissdkng of N, S and 0, provided that the hegf{aRiee
are not adjacent. The term "optional single bond" refers to the bond
shown by the dotted Iine between X and the carbon to which Y and R15
are attached in the structure of 25 Epgrmula |. The optional double
bond represented by ---- neans that at |least a single bond nust be
present, but that a doubl e bond can he present ; when t he odoubI e bond
is present, RO Hs bsenb. When R4 angd RS fain to forma ring wilt
t he nitrogen{.) vv‘fﬁ (fiey are attagheg 1 rifde f or me
1-pyrrolidiny ﬁ',g- dinyl and 1-p /I, 30 wherely
pi perazi nyl rifhganey al so be substituted [afl t he 4, {tion
by a group R7. ThéyaboVdsRiCiteNsf s, 2in, f-m:iii-g%‘?nﬂpl e, and R5
are said to be indgpendensugksel ected from a group of substituents,
means that R4 and ¥re i ndependently &l dfted when attached/th
same nitrogen, butxalso that where 35 an ®4-or R5 variabl e occoes
nmore than once in a|nmol gcule, those occurre¢ncesgare independently
selected. Simlarly™each occurrence of pr h4 i s i ndependget
WO 03/ 089428 PCT/ J 11510 -13 5 any otlg R13 or R14 in the
ring. Those skillednfhe art will recognizefthat the size and
nature of the substituent(s) will affect the nunber of substituents
whi ch can be present. Conpounds of the invention hlavg atyl east one

of

asymmetrical carbon ato "\ BndH herefore all isoners o6l 118y
enanti omers, stereoi sone dtaner SOH10 taut oner§ a ted of
the conpounds ofNaPds nul & er e t heymeso,6t) ar¢ pl at edVea8
bei ng part of thigH nvenfiQn{ grhe i nventiomitrcl ud i SONETS
in both pure formand in admXture, incdl&¥ng racenic mxtures.

| soners can be prepared using conventional techniques._=either by
reacting optically pure or @ptNcally enriched starting materials or

Ketone 4 is subjected to a Wittig reaction to provide vinyl ether 5 which is
hydrolyzed under acidic condition to provide aldehyde 6. The aldehyde is reduced
to the alcohol 7 and converted to azide 8 via its mesylate. Reduction of the azido

10 group with Me3P provides the amine 9 which is treated with different electrophiles
to provide diverse analogs.



15 Formula I. Isomers may al so include geonetric isoners, e.g., when
a double bond is present. Pol ynorphous forns of the conpounds of
Formul a (o oawhekdhier crystalline or anorphous, al so arepcpnuisipiat ed
as being part of this invention. Those skilled in the art wll
appreciate that for some of the conpounds of Fornula |, one isoner
wi Il show greater pharmacol ogi cal actqgity than other 20 isoners.
Typical preferred conpounds of the present invention have t he

fol | ow ounds

t h tr
hovi 8 1 hat * SEERRE At et Brenoriscnmorirds B Eodiyas PR noce
ski | | ed examibies,athe fmﬂdviringppbmmibes BrmtisédJrE‘s(@ﬂa/i);Mq)bmtdsl );d®r For nul a

, one '%@%Wc (écétgﬁ"‘ﬂ%'e%ﬂi@m aiui@)cpirea'(@?é&amievthwag&an ot her

isoners | nve

bhar g eGPEIA Y PREVE SRR B BATe A SR SRS
Exanpl esTiph (Biidpadpydsigd) ahsd ﬂ'b(triflsﬁﬂbMefimrmniifml)ar e hydrochloric,

sul fyric, phosphoric, acetic, citric, oxalic, malonic, 30 salicylic
mal i C; funaric succi ni c, ascor bi ¢ naleic met hanesul foni ¢ and ot her
m neral and carboxylic aci ds wel | kx@mwpleth those in the art.

Preferred enbodinments include bisulfate salts. The salt is prepared
by contacting the free base fo wth a sufficient amount of the
desired acid to produce a sal t.a%“ ENE'D3/ 089428 PCT/ US03/ 11510
-14 5 base form may be regener DY treating the salt with a
suitabl e dilute aqueous base sol uflion such as dilute agueous sodi um
bi carbonate. The free base form fifers fromits respective salt
form somewhat in certain physical operties, such as solubility in
pol ar solvents, but the salt is ot o se equivalent to its

respecti
P g%g 1:

QH H OH H o H H

g O TiOPr) n\NHz
w TiCly, NH; . ?— iy 5
HG M EtOH, CH2C.|2 N \G!
2N cd N
y: 'N'aaH;CN -

MeOH
CF3
15 1

Compound 1, described in US 6.063,847, (1.95 g, 4.2 mmol) was dissolved

in EtOH (40 m!) and CH.Cl2 (10 ml). Then, NHj; (g) was bubbled into the solution
for 5 min. The reaction mixture was C{O)Oled to 0 °C, and Ti(OiPr)s (1.89 ml, 6.3
mmol) was added. After stirring at 0 °C for 1 h, 1M TiCls (6.3 ml, 6.3 mmol) was

20 added. The reaction mixture was stirred at rt for an additional 45 min and
concentrated to dryness under reduced pressure. The residue was dissolved in
CH3OH (10 ml) and NaBH3;CN (510 mg, 8 mmol) was added. The resulting
suspension was stirred overnight at rt. The reaction mixture was poured to 1 N
NaOH (100 ml) and extracted with EtOAc (3x 100 mi). The organic layer was

25 combined and dried with Na;S04. Removal of solvent afforded product 2 (1.2 g,
62% ). Further separation by PTLC (5% 2 M NHj in CH3OH/ CH2Cliy) afforded -2
(spot 1) and a-2 (spot 2) in a 1:2 ratio. B-2: THNMR (CDCls): § 0.81-1.15 {m, 2H),
1.11-1.38 (m, 4H), 1.42 (d, J= 6 Hz, 3H), 1.82-2.01 (m, 3H), 2.37 (m, 2H), 2.45 (br
m, 1H), 2.65 (m, 1H), 2.81 (m, 1H), 4.75 (m, 1H}, 6.61 (m, 2H), 7.26 (m, 2H), 7.75-

30  7.85(m, 4H), 8.77 (d, J= 1.6 Hz, 1H). a~2: "THNMR (CDCls): & 0.95 (m, 1H), 1.10-
1.40 {m, 5H), 1.41 (d, J= 6 Hz, 3H), 1.52-1.65 (m, 2H), 1.75 (m, 1H), 1.84-2.0 (m,



free base fornms for purposes of the invention. Conmpounds of the
invention can 10 also form pharmaceutically acceptabl e sol vates,

i ncl udi ngwhyatrasses. Certai n conpounds of the invention aperesizdizao
(e.g., those conmpounds which possess a carboxyl group). These
conpounds form pharmaceutically acceptable salts with inorganic and
organi ¢ bases. Exanples of such saltsj7are the sodium potassium
calciun1 aluninun1 lithium gold and silver salts. Al so included 15

o o, 241 217 ot he 2PGRORR Beblim A AR B U R ED. 8R4 e
I i ke sm \a‘t)e‘f 26eem2H, pPAPsi.8almaddh & at (d)d-—dlfﬁhizc@hf[hound of this
i nventi one or nore solvent nolecules. This physical

t I d ,
?ﬁif’ﬁh?ng‘)ﬂy' %BBII?S et 1O Bt Shinfarorstatn dod Tonend Jsi g DS Eus |
be capabCi,@if (6 st wereostirretidor 2harifiicereabtion mirduerwapdiesctiyl sepatated by

I t i
soI | eIﬁTI?é ?Efd,]@&ﬁé’)?c{r% ?d@'t& aﬁBﬁ}fﬁ%XﬁE%r&ﬁEhhg%@R@t % %ﬂI/ I ne
sol vat es243dfit1)i rHRMﬁgC@sz@ f7l CemHadfOsl Mibl)eoddR4 Al é@un%éﬁaé’éfﬁ
et hanol at es, net hanol ates, and thgxhinbe 1AHydrate" is a solvate

wherein the solvent nole ounds of the present
invention in which n6 isﬁghgethﬁﬁgnborogggﬁ 0LWI:""“&O{)chsses known in the
art, for exanple by the pr ocesi%iﬁé \%35@%“3' n US. 6,063,847,

i ncorporated herein by referen by the processes exenplified
bel ow. Conpounds of the present4iigyention in which n6 is 1 or 2 are
generally 30 prepared by processek in accordance with the follow ng

general schene: WD 03/089428 PCT/ 3/1110 -15 OHHOHHOHHHDO
TFHFH-i O H OMeO h3P+CH2OMeC - H Cl H 'BuOK K oxane

CFa

16 Step 1:

OH H OH H

AWNHCH; NECH,
8] [#]
NHzCHg zZ =
: HH H R H
NaBHzCN

= “ N

CHyOH C N + g
o4 CF3 CF; P4

Campound 1 (646 mg, 1.38 mmol) was dissolved in 2.0 M CH3NH in

CH30H (15 mi, 30 mmol) and stirred at rt for 5 min followed by addition of
NaCNBH3 (173 mg, 2.75 mmol). The reaction mixture was stirred at rt overnight

20 and concentrated to dryness under reduced pressure. Removal of the solvent
followed by PTLC separation (7% 1 M NHj in CH;OH/ CH,Cl,) afforded B—4 (spot
1, 76 mg, 11%) and a—4 (spot 2, 100 mg, 15%). p—4: 'HNMR (CDCl,): § 1.15-1.24
{m, 5H), 1.42 (d, J= 6 Hz, 3H), 1.42-1.61 (m, 2H), 1.71-1.85 (m, 4H), 2.21 {m, 1H),
2.38 (s, 3H), 245 (m, 1H), 2.71 (m, 1H), 2.84 (m, 1H), 4.75 (m, 1H), 6.51-6.63 (m,

25  2H), 7.26 (m, 2H), 7.75-7.85 (m, 4H), 8.77 (d, J= 2.0 Hz, 1H). o—4: "HNMR
(CDCl3): 6 0.95 (m, 2H), 1.10-1.40 (m, 5H), 1.41 (d, J= 6 Hz, 3H), 1.82-1.95 (m,
5H), 2.38 (m, 2H), 2.42 (s, 3H), 2.65 (m, 1H), 4.79 (m, 1H), 6.51-6.63 (m, 2H), 7.26
(m, 2H), 7.75-7.85 (m, 4H), 8.77 (d, J= 2.0 Hz, 1H).



NN 56 FF OHHHHSOHOHN3 NaBH4 0 H 1) MS02CI Me3P MOCH
H2) NaNS HN NF FOHHOHHOHNHR OHNHR HHnNnRX 9 10 5
F F Ket onevdlsigocgibj ected to a Wttig reaction to provi decwusogtii|ab her
5 which is hydrolyzed under acidic condition to provide al dehyde 6.
The al dehyde is reduced to the alcohol 7 and converted to azide 8
via its nesylate. Reduction of the azglo 10 group with Me3P provides
the amne 9 which is treated with different electrophiles to provide
di verse g al,ogs. WD 03/089428 PCT/ US03/ 11510 -16 5 Following are
exanprses—&L?preparing conmpounds of Formula I. In the exanples, the
foll ow ng abbreviations are used: Et (ethyl); M (nethyl); Pr

( g;gpy' ) CoffpoliBE 6LY (90 migh, SthAXRJEITRAER! @ B mi)EHdECRI(BRANA ERi,ER N
(5 ml) were stirred for 2 h. The reaction mixture was directly separated by PTLC
(EtOAc/ hexane, 1:1) to afford the title compound (48 mg, 84%). MS m/z 557
10  (M+1). HRMS Calcd for C31HasN2O4F3 (M+1): 557.2627, found 557.2620.

Example 2
OoH H
-1\\\NHCOzCHch3
o
D
H '\ H
Za
- ]
F
15 Step 1:

OH H o
oH H O n-BuLi }
g o THF,0°C C.

=
> —— H =
HEH POSEL, 3
Y
O l TN 7 = IN
e o
6 g g
OTips OTips

Phosphonate 7, described in US 6,063,847, (3.27 g, 8.1 mmol) was

dissolved in THF (12 mi) and C({Q)Oled to 0 °C, followed by addition of 2.5 M n-
BuLi (3.2 ml, 8.1 mmol). The reaction mixture was stirred at 0 °C for 10 min and

20 warmed up to rt. A solution of aldehyde 6, described in US 6,063,847, in THF (12
ml) was added to the reaction mixture. The reaction mixture was stirred for 30 min.
Standard aqueous work-up, followed by column chromatography (30-50% EtOAc
in hexane) afforded product 8. "HNMR (CDCl3): 6 0.92-1.38 (m, 31H), 1.41 (d, J=
6 Hz, 3H), 1.40-1.55 (m, 2H), 1.70-1.80 (m, 2H), 1.81-1.80 (m, 2H), 2.36 (m, 2H),

25 2.69 (m, 1H), 3.89 (m, 4H), 4.75 (m, 1H), 6.28-6.41 (m, 2H}, 7.05-7.15 (m, 2H),
8.19 (br s, 1H).

30



chromat ography); THE (tetrahydrofuran); TBAF (tetra-n-butyl anmoni um
fluoride); Tips (triisopropylsilyl); and Tf

(trifluorequméiigagsul fonyl). 10 Exanple 1 O H H , gNHCO2Cri22tih3/1 bh16CF3
Step : OHHO HWH*  OHH HHE OH CHC2 H\HH NN+ i N
NaBH3CN L. MeOH CF3 CF3 CF3 15 1 a-2 a-2 Conpound 1, described in
US 6,063,847, (1.95 g, 4.2 nmmol) was _¢gg.ssolved in EtOH (40 nl) and
CH2CI 2 (10 m ). Then, NH3 (g) was bubbled into the solution for 5
mn. The reaction mxture was C(OOed to VC, and Ti(GPr)4 (1.89 m,
6.3 9ImoBjeduds added. After stirring at Q Cfor 1 h, 1 MTid4 (6.3

m, 6.3 mol) was 20 added. The reacti Uye was stirred at rt
for an additional 45 m n and concentrat Q Pyness under reduced
pressure. The residue was di gsol V&§ in @H (10 m) and NaBH3CN

(510 nmg, 8 mml) was added. The r ulti ng lsuspension was stirred
overnight at rt. The reaction mxture was Pdliregd to 1 N NaOH (100
m) and extracted with EtOAc (3x 100 m). e organic |ayer was 25
combi ned and dried with Na2SO4. Renoval of %blvent afforded product 2

(1.2 g, 62% Lonfpaunte (2s@bgr aBinamohwaeTliSoeErh in NRKE mh). d'mggacne,acﬁon
ithare ( BUGIER Bi@ oo cpfed h Lioh ) T Eo gl TR 2
Hz, 3H), reacdipnonigture wasstyredjory nipfolisped by %gncﬁqﬂj aquebus work-up.
10 Column chromatography (50% EtOAc/hexane) afforded product 9 (1.9 g, 100%}.
THNMR (CDCls): 8 1.15-1.55 (m, 6H), 1.41 (d, J= 6 Hz, 3H), 1.70-1.82 (m, 3H),
1.85-1.90 (m, 1H), 2.36 (m, 2H), 2.69 (m, 1H), 3.91 (m, 4H), 4.75 (m, 1H), 6.18-
.45 (m, 2H), 7.19 (br s, 2H), 8.19 (br s, 1H).

Step 3:

oHd H oy
0 O

g _ThO 4

Pyridine

N 10

g

15 OTf

To a solution of compound 9 (250 mg, 0.65 mmol) in pyridine (5 m!)
C(0)Oled to 0 °C was added Tf0 (295 pL, 2.1 mmol). The reaction mixture was
stirred overnight at rt. Standard aqueous work-up followed by column
chromatography afforded product 10 (270 mg, 80%). "HNMR (CDCl3): & 1.15-1.55
20 (m, 6H), 1.41 (d, J= 6 Hz, 3H), 1.70-1.82 (m, 3H), 1.85-1.80 (m, 1H), 2.36 (m, 2H),
2.69 (m, 1H), 3.91 (m, 4H), 4.75 (m, 1H), 6.42-6.68 (m, 2H), 7.25 (m, 1H), 7.565 (m,
1H), 8.49 (d, J= 2.8 Hz, 1H).

Step 4:
g H o
KCOg PAPIP) g o
1 e 2
FhMe, H,0, EICH H™S
B(OH), AN

7

F 11

25



m 1H),

(
(
1.
P

m
CDC

2H) ,
| 3):
52-1.65 (m 2H), 1.75 (m 1 H), 1.84-2.0 (m WD 03/089428
CT/ US03/ 11510 -17 5 2H), 2.37

2.65 (m 1H, 2.81 (m 1H, 4.75 (m 1H, 6.61 (m 2H), 7.26
7.75 30 7.85 (m 4H), 8.77 (d, J= 1.6 Hz, 1H). a-2: 1HNWR
Sv@ oDz 1H), 1.10- 1.40 (m 5H), 1.41 (d, J=pEThiBe3/8H),

(m 1H), 2.45(m 1H), 2.65 (m 1

H, 3.42 (br s, 1 H, 4.70 (m 1 H, 6g6l 2H), 7.26 2

(71]7-3 7. )85 ({nh |4H) h|8 7f7 (d, J= é l_i)lr;1|2,QO .(mSte:;i)Z COWpf)lTnd 2)2
ng), ethyl chlorofornate

(6 m P ower o otaraaineatd (960 Mt sl SAUACERERY e Giae ey . 3

separ at ednhm aha 10E: (BBD@AG/ hexamel) mzera)mm it toldeneh el .4 inl), é120 (1.5

conpound

(M)

conpar i sdi10Omg, 9.1 mmol) @@@@@ﬁ@@;ﬁhe@emmmmw wvaér‘f@
HOHH
CFG;lOk CF
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A'gljj 929 ﬁo]H @h d"@l\@ #ﬁa}gé %Wder?ﬁ%?ﬁ&é&%@gtﬁﬁwp4 F3
atqqg gij (ﬁg Cti?oré H

W@T@ N‘ﬂ%acﬂ‘lﬁ? FitRRufR WasiC(0YOHd dvaBHICH pOkBsdHd\EtOAC (S0a- 4
8 and washed with water (2X20 mi). The EtOAc solution was dried with NaHCO3
and concentrated at reduced pressure to give a residue. Preparative TLC
separation of the residue (50% EtOAc in hexane) afforded product 11 (445 mg,
89%). 'HNMR (CDCls): & 1.15-1.59 (m, 6H), 1.43 (d, J= 6 Hz, 3H), 1.70-1 .79 (m,
2H), 1.82 (m, 1H), 1.91 (m, 2H), 2.41 (m, 2H), 2.69 (m, 1H), 3.91 (m, 4H), 4.75 (m,
1H), 6.62-6.68 (m, 2H), 7.15 (m, 1H), 7.22 (m, 2H), 7.35 (m, 1H), 7.44 (m, 1H),
7.81 (m, 1H), 8.77 {d, J= 1.2 Hz, 1H).
Step 5:

1N HCI

1] —— H %
Acetone, 50 °C

12

Compound 11 (445 mg, 0.96 mmol) was dissolved in a mixture of acetone
(10 mly and 1 N HCI (10 ml). The reaction mixture was heated at 50 °C for 1h.
Standard aqueous work-up followed by preparative TLC separation (50% EtOAc in
hexane) afforded product 12 (356 mg, 89%). 'HNMR (CDCl3): 8 1.21-1.45 (m, 2H),
1.47 (d, J= 5.6 Hz, 3H), 1.58-1.85 (m, 2H), 2.15 (m, 1H), 2.18-2.28 (m, 2H), 2.35-
2.51 (m, 5H), 2.71 (m, 1H), 4.79 (m, 1H), 6.52-6.68 (m, 2H), 7.15 (m, 1H), 7.22 (m,
2H), 7.35 (m, 1H), 7.44 (m, 1H), 7.81 (m, 1H), 8.77 (d, J= 1.2 Hz, 1H).

Step 6:
oH H oH H

TI(OPr), o ~INH J NHz
TiCly, NH; (g) =
) EtOH, GHoClg H =uH H S H

N
NaBH;CN N * N
CH,0H 5 }

7N

o-13 p-13
F F
Compound 12 (500 mg, 4.2 mmol) was dissolved in EtOH (40 ml) and
CH,Cl (15 ml) NH; (g) was bubbled into the solution for 5 min. The reaction
mixture was C(O)Oled to 0 °C followed by addition of Ti(O/Pr)s (1.88 ml, 6.3 mmol).
After stirring at 0 °C for 1 h, 1M TiCls (6.3 ml, 6.3 mmol) was added. The reaction



Compound 1 (646 ng, 1.38 mmol) was dissolved in 2.0 M CH3NH2 in

CH3OH (15 m, 30 mmol) and stirred at rt for 5 mn foll owed by
addition efoodR&MBH3 (173 ny, 2.75 mmol ). The reaction npgtuE®/1Was
stirred at rt overnight 20 and concentrated to dryness under reduced
pressure. Renpval of the solvent followed by PTLC separation (7% 1 M
NH3 in CH3CH CHz2C 2) affordedf34( spot 1, 76 ny, 110/<) and a-4
(spot 2, 100 ng, 159%. -4: 1HNMR (CDCI3): 8 1.15-1.24 (m 5H)

1.42 (d, J= 6 Hz, 3H)

1 H,S 2 ng:gth(%wag pblrre@ agg f@h«flrS @up_é;nd Qog?iertt;ﬁtecitq_gryngg%gfnq% reiuq_%dl m
481- ;? g(rjn pleddlire. 6TRd résidife (as dBSoREN in THIOH (hO rafand NaBH LB HB10nmgas) |
1.10- 1. 46'4%5 g %dfam J%alﬁlt"”%"w é’ﬁ&( %‘%’) ovgh B@hii‘ s Hgazcngg

( m 2, nzxtmze wgs pgHped 1o ‘6@ NaQH110§ mikerbeitrciad pith EBORE- (8% 480

03/ A 428 ¢ gﬂr?arﬂb")a e?wé'% c?:n&ﬁnédfhn?ﬂﬁled Rith NdHCOJ=Rantbverof s’kﬂﬂ)entﬂﬁ:ll
ch o?@f o SRRTET0 0 B TI Covhe? BMe PR ﬁ el Pded p @%(g?‘ 1, 3"
stirred fmg, 63 )andeelF épot RoB8 M 2076, Pl dlfﬂwa @Q@phﬁaﬁ 5‘5@ (FI’LC
%EtZOS“g/? @?—P}aﬂﬁz (& Loty %HT)OTQ Hhes Hg% g 8‘(21 7

T2 Seso e %ﬁ‘Pfes 5, % v\%h(%@%ﬁéﬁ %Efﬁ((”Héh) 736 .20 ;s?‘g

1: O H H(®; YHD AHH(1D, mHBLPLBZ (m, HHX 8.77 (d, J= 2 Hz, 1H). a—13: '"HNMR (CDC]a

16 §0.95 (m, 2H), 1.02-1.35 (m, 6H), 1.41 (d, J= 6 Hz, 3H), 1.82-1.895 (m, 4H), 2.37
(m, 2H), 2.69 (m, 2H), 4.71 (m, 1H), 6.71 (m, 2H), 7.11 (m, 1H), 7.25 (m, 2H), 7.38
(m, 1H), 7.42 (m, 1H), 7.80 (m, 1H), 8.76 (d, J= 1.6 Hz, 1H).

Step 7
Compound a~13 (300 mg, 0.71 mmol) was dissolved in CH2Cl; (10 mi)

20 followed by addition of EtsN (0.9 ml). The reaction mixture was C(O)Oled to 0 °C
and ethyl chioroformate (0.5 ml) was added. The reaction mixture was stirred at rt
for 1 h. The reaction mixture was directly separated by preparative TLC (EtOAc/
hexane, 1:1) to give the title compound (14) (300 mg, 86%). MS m/z 493 (M+1).
HRMS Calcd for CagHasN204F (M+1): 493.2503, found 493.2508.

25

Example 2A
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OOTHF.CC O ~,YH HHPGCaEtZ T HBO TN N OTips OTli ps Phosphonate
7, described in US 6,063,847, (3.27 g, 8.1 mml) was dissolved in THE
(12 M) amd @84k ed to O C, foll owed by addition of 2.5pdd/0s03Bu1d
(3.2 mM, 81 mol). The reaction m xture was stirred at 0 C for 10
mn and 20 warnmed up to rt. A solution of aldehyde 6, described in
US 6,063,847, in THE (12 nml) was addegbto the reaction m xture. The
reaction mxture was stirred for 30 mn. Standard aqueous work-up,
fol | oned Pey ol um chromat ogr aphy (30-50% Et OAc i n hexane) afforded
pr oduct §—Q—i{ NVR (CDCI3): 8 0.92-1.38 (m 31,H,, 1.41 (d, J= 6 Hz,

3H), 1.40-1.55 (m 2H), 1.70-1. a2k, , B9 (m 2H), 2.36
(m 2H), 252.69 (m 1 H, 3 89%utAH), 4. 1 H), 6.28-6.41 (m
2H), 7.05-7.15 (m 2H), , 848 (B 1 H). 30™WO 03/ 089428

PCT/ US03/ 11510 -19- 5 St eypH2y OH o ,0;Ll:1shwo0 8 TBAF H-\H THE N
, 9 OH Conpound 8 (2.64 ¢$"%. 8 ) was disSplved in THE (48 m).
The reaction mxture was C(O d e o0 Cfol d addition of 1 M
TBAF (4.8 m). The reaction mixtureFwdSistirred for 5 nmin fol | oved
by standard aGueposndd2ki8pmg, 0.31 mmol) was dissolved in 2.0 M CH3NH; in

CH3OH (5 mi, 10 mmol). After stirring at rt for 5 min, NaCNBH3; (40 mg, 0.62
mmol) was added. The reaction mixture was stirred at rt overnight. Removal of

10 the solvent followed by PTL.C separation (7% 1 M NH3; in CH3OH/ CH,Cl,) afforded
B—15 (spot 1, 20 mg, 15%) and a-15 (spot 2, 25 mg, 19%). B-~15: 'HNMR
(CDCl3): 8 1.15-1.25 (m, 5H), 1.42 (m, 3H), 1.42-1.61 (m, 2H), 1.75-1.80 (m, 3H),
2.25-2.45 (m, 2H), 2.41 (s, 3H), 2.70 (m, 1H), 2.85 (m, 1H), 4.75 (m, 1H), 6.51-6.61
(m, 2H), 7.11 {m, 1H), 7.23-7.27 (m, 2H), 7.35 (m, 1H), 7.45 (m, 1H), 7.80 (m, 1H),

15 8.76 (d, J= 2.4 Hz, 1H). a—15: '"HNMR (CDCls): 8 0.90 (m, 2H), 1.10-1.35 (m, 5H),
1.41 (d, J= 5.6 Hz, 3H), 1.82-2.01 (m, 4H), 2.36 (m, 2H), 2.39 (s, 3H), 2.55-2.65 (br
s, 1H), 2.71 (m, 1H), 4.79 (m, 1H), 6.51-6.63 (m, 2H), 7.08 (m, 1H), 7.26 (m, 2H),
7.34 (m 1H), 7.42 (m, 1H), 7.81 {m, 1H), 8.76 (d, J= 2.0 Hz, 1H).

20 Step 2:
Compound a—15 (25 mg, 0.06 mmol) was dissolved in CHzCl» (5 ml)

followed by addition of EtzN (0.2 ml). The reaction mixture was C(O)Oled to 0 °C
and ethyl chloroformate (0.1 m) was added. The reaction mixture was stirred at rt
for 1 h. The reaction mixture was directly separated by preparative TLC

25 (EtOAc/hexane, 1:1) to give the title compound (25 mg, 85%). MS m/z 507 (M+1).
HRMS Calcd for CagHagN20sF (M+1): 507.2659, found 507.2652.

Example 3

oH H

WNHSO,CH,
o}

H =H
N

cal
.



10 Col um chr omat ography (50% Et QAc/ hexane) afforded product 9 (1.9
g, 100%. 'HNMR (CDCI3): S 1.15-1.55 (m 6H), 1.41 (d, J= 6 Hz, 3H),
1.70-1. 82wlgwsngddes 1.85-1.90 (m 1 H), 2.36 (m 2H), 2. 68rG831is1H) ,
3.9 (m 4H), 4.75 (m 1 H), 6.18- 6.45 (m 2H), 7.19 (br s, 2H),
8.19 (br s, 1H). Step 3: o HH-YHO O:~ ~ 9 TfZOs,H'H Pyridine
N 10 15 OIr To a solution of conpoungh.9 (250 ng, 0.65 mmol) in
pyridine (5 mM) C(Oded to 0 C was added Tf20 (295 L, 2.1 mmol).
The reaction mxture was stirred overnight at it. Standard aqueous
wor k-%p foI | owed by col umm chromat ography afforded product 10 (270
ng, 80% . ' HNBBnpOGd a)13 $10A mkh 0105w} wag di6sdlyed idCHEGL: (3P Hz

kY
H) , 1% I&wéﬁﬂ&@dﬂﬁ% %t;ﬁ\i(ci&%é( The aEDéno i %% Waﬁgd?) It t%
7.55 ( m andlch)a Ch®.2 m ) was adgeqy, fha r%ctlosmﬁtune W@Sﬁt'meéat Ri@bk
Pd( Ph3P) #he reakBioRMiRiurdB@s diretlty sbpdrateBgHhréptatit® TLE (ELOAE/heRENS\O
03/ 0428\ PRILVEWY e dmpod (10 mg, 84%). MS miz 499 (M+1). HRMS Calcd for

CorH32NO4FS (M+1): 499.2067, found 499.2071.

Example 4

15 F
Compound a-13 (50 mg, 0.1 mmol) was dissolved in CH2Cl, (5 mi) followed

by addition of CH3NCO (250 mg). The reaction mixture was stirred at rt for 1 h.
The reaction mixture was directly separated by preparative TLC (CH3OH/ CH;Cly,
7%) to give the title compound (60 mg as HCI salt, 98%). MS m/z 478 (M+1).

20 HRMS Calcd for CagH3aN3OzF (M+1): 478.2506, found 478.2516.

Example 5

H H

o)
MNHCOCH,
o)
4

H ™y

/N
%

1

£
25 Compound a~13 (50 mg, 0.1 mmol) was dissolved in CH2Cl> (3 mL)
followed by addition of Et3N (0.5 mL). The reaction mixture was C(O)Oled to 0 °C
and acetic anhydride (0.2 mL) was added. The reaction mixture was stirred at rt
overnight. The reaction mixture was directly separated by preparative TLC
(CH3OH/ CH2Clz, 8%) to give the title compound (52 mg, 94%). MS m/z 463 (M+1).
30 HRMS Calcd for CagHsaN2QsF (M+1): 463.2397, found 463.2399.



5 Conmpound 10 (560 ng, 1.1 nmol), 3-fluorophenyl boronic acid (180
ng, 1.3 mmol) and K2COG3 (500 ng, 3.6 mmmol) were m xed with tol uene
(4.4 M), w2@ogdsa® mM ) and EtOH (0.7 m) in a seal ed tupmeruiddesio an
at nosphere of N2, Pd(Ph3P)4 (110 ng, 0.13 mml) was added. The
reaction m xture was heated at 100 C for 2 h under N2. The reaction
m xture was C(O)ded down to rt, pouted to EtOAc (30 10 nml) and
washed with water (2X20 m). The Et QAc solution was dried wth NaHCO3
and concentr d reto |ve a,e eparative
TLC Bopar at [4anafie et ubcTbed shelesbmip Ak ShiE Bhebra R Ahbticcr
11 (445 wygre prépaded, LHNVR (CDCI 3): 3 1.15-1.59 (m 6H), 1.43 (d, J=6
Hz, 3H), 1.70-1.79 (m 2H), 1.82 H1 , 1.91 (m 2H), 2.41 (m
2H), 2.69 (m 1 H), 3.91 (m 4H), 4 15 1 H), 6.52-6.68 (m
2H), 7.15 (m 1 H), 7.22 (m 2H), m 1H, 7.44 (m 1 H, 7.81
(m 1 H, 877 (d, J= 1.2 Hz, 1H)H%p5:00 O INHC 11 HH
Acetone, 50 C 12 F Conpound 11 (445{mj), 0.96 nmol) was dissolved in

a mxture of acetone 20 (10 m) and N HC (10 m). The reaction
m xture was heat ed at 50 C for 1 h. dard aqueous wor k- up

f ol | owed eTLC eparation (50% Et OAc in hexane

affordedwggr@ﬁhg o V 5@58/3“ Iréﬂﬁﬂ(R (CDCl 3) : I5 1, 21i(1.4)5 (m
1.47 (d, J—5. Hz 3H), 1.58-1.65 (m 2H), 2.15 (m 1 H),

2181% 2§at$|811 2.35- 2.51 (m 5H), 2.71 (m 1 H, 479 (m 1H,

6.52 m Ao (M) 722 (25 72H), 7, oo m—HH,
7,44 (n|_BX4) 781R2l' 1 H] 877 (R 1=12 Msp(h,\% il Hep 6
_ “NHCO,~t-butyl *

6 CF3 NHCOz-t-buty observed: 571
CF _NHCO,CH HRMS (M+1):

7 CF3 23 observed:529.2323
: - HRMS (M+1):

8 CF; NHCO2CHzCHs observed:543 2467
] -NHCO;CH;CH,OCH5 | HRMS (M+1):

9 CF3 NHCO,CH,CH0CH, observed:573.2569
NHCO,CH,CH HRMS (M+1):

10 H 2T observed:475.2592
1 - <NHCO,CH,CH, | HRMS (M+1):

observed:483.2509
: _ N(n-Pr)CO,CH,CH; | HRMS (M+1):

12 CFs (n-Pr)COCHaCH, observed:585.2951
: CF N(n-Pr)CO,CH,CH; | HRMS (M#1):

13 3 (n-PCOLHCHe | cerved:585.2051
] 1IINHCOCH HRMS (M+1):

14 CF; 3 observed:513.2362
) ~aNHCOCH HRMS (M+1):

15 CFs 8 observed:513.2367
18 = IINHCOCH,CH3 HRMS (M+1):

obhserved:477.2560
= - o HRMS (M+1):

ire—<] observed:489.2557
18 £ ~aNHCOCHj HRMS (M+1 ):

observed:463.2401
: _NHCOCH.OCH HRMS (M+1):

19 CF3 NH 2L observed:543 2465
- - HRMS (M+1);

20 CFy NHCOCHO0C(O)CHS | spserved:571.2416
- - HRMS (M+1);

21 CF3 NHCONHCH,CH; observed:542.2636




OHHOHH Ti(QPr)y 010112 0 N2 Ir.=" TiCa N (B) 12 EtCH,

CH2Cl2 HHHH NaBH3CN N + kl~ CH30H ". i a-13 P-13 F F Conpound 12
(500 ng, %kome®hd was dissolved in Et OH (40 m) and CHZ&dsdbAbsii )
NH3 (g) was bubbled into the solution for 5 min. The reaction 30

m xture was C(OOed to O Cfollowed by addition of Ti(OQPr)4 (1.89
m, 6.3 nmmol). After stirring at 0 Ggor 1 h, 1 MTid4 (6.3 M, 6.3

nmol ) was added. The reaction WO 03/089428 PCT/ US03111510 -21 5
mxture_was.stirred-at rt for 45 mn and-concentr ess

under r
and NaB!

dpged
CN (

presstfFL. The
510.mgy, 8 ol

HCAMNH®ES di SSC
was added. The &

©RseVEH: 5904 9%

IRRMSi (Mo (

10 )
was

stirred
(100 m

ogern
and

ight atfit. The
extracted with

r-dNHCONHGH Xt ur g

Ft QAc (3x 100 mi)

HRMSMad to
obseieved A ndad 1|

1 N NaOH
yer was

conbi ne
by PTLQ

d

and
(5% 2

dried wet h NaHCONH &SR,
CH2Cl 2) a? f or ded

M NH3 in CH3CH

soI

HRVISANF110 sep
oBservedy

6% and
(m 5H

Y

(spot 2 98 ny,
J=6 Hz

ZG%HCBNHE:H
1.51-1.

al—(mw(mﬂ Y6 1.5
obbrved. 432.2663

45BA668

arati on

30 nmg,
D-1. 38

PH) ,

2.38 (n
(m 2H
7.82 (]
(m 2H)

%SH) 245
.15 (m 1
| 8. 77
%Jf?) 2-1.35 (

2.37 (

m 2ZH)[, Z.69
H, 7.25 ?é)zH) 798 (m
(d, J=1o

N H = Step7:
di ssol ved“Pn |o2a1 2 (10 ni)
The rea 'Li38n

i XUUTE_ WS 0O
Fa

IHRMSA#M+1 1 H
nobdedvedH6822 108
/RIRMEBEMVE)1): 15 8
Iserved®A0120%4 (m  4H),
JARNMB(MEH); 7. 11 (m 1
Nobséndl:gmagbaH) . 8. 76
_LILIF_@ES (M.,.ﬁ - ol was
idhs@ReRl4dat Bfda(PD. 9 ™).
HRMS (M+1):
observed:549.2026
HRMS (M+1):
observed:513.2217

, 6.59

1H),
0. 95

LNﬁsg,%&(_lbr s, 1 g

7.36 (1

*Zwé{iéCHacﬁ?’ 1H
LW%O%%E&W%HE H
 NRSPEGad by add

d by addg
DRGHEE, S

«HINHSO,CH,CH;

7
L J= 2
° 6H),
2H),

31 F

5 * Comparative example

Replacing the pyridine group of compound 1 with a quinoline group,

10  compounds of the following structure were prepared,

wherein R and Ar are as defined in Table 2:
15

20



and et hyl
stirred at
by prepar &0 w8as¥E ( Et OAc/

it

(14) (300 nug,

(MHL):
conpari

493. 2503,

son O

PCT/ US03/ 11510

for

hexane,

86% . M5 miz 493 (MH1).

H H CH3

il

HRMVS

Cal cd for

found 493.2509. 25 Exanple 2A N Met hyl
, Y“KNCO2CH2CH3
-22- 58tep1 OHHoOoOHHOf

A

chloroformate (0.5 m ) was added. The reaction m xture was
1 h. The reaction mxture was directly separated
1:1) to give the titpervsspound
C29H34N204F
conpound for
N F 30 WO 03/089428
N1NHCH3 O NHCH3

NH2CH3 (k) ff\H H ~H 12 NaBH3CN N + N CH3CH T F a- 15 F V15 Conpound
12 (1 ‘ﬁ‘E@ s—d-ssotved—i-a-2-6—M-EH3NHR—-n—eH3OH (5 il ,
10 mol ). Eatter stAfring at rt for 5 mip, NEMB%@’@@@EW, 0.62 nmol)
was added.—Thel reactiontm xture was stirred -atrt gvernight. Renpval
of 10 the 3l vien I oved bywijlAc sepal atM®mzi453L(MHNHS |i n CH3OH/
CH2Cl 2) | af f or ded~~E3#3§ [(spot 1, 20 ny,|15% and a-15 (spot 2, 25 ny,
199 . (B8-15. LHNVR (CD§I3): 5 1.15-1.25 (m 5H), 1.42 (m| 3H),
1.42-1. 61 {m—2H) _1.75.1 00 (m 3H)
33 mm “INHCONHEL MS m/z 482 (MH™)
34 mcl INHCO,Et MS m/z 483 (MH*)
35 mc ~aNHCO,Et MS m/z 483 (MH™)
|
36 mc’ ~aNHCO,Et MS miz 483 (MH+)
=
37 mc‘ INHCO,Et MS m/z 483 (MH+)
o
38 m‘:‘ WHNHAG MS m/z 453 (MH+)
2
40 N ¢ WINHAC MS miz 453 (MH+)
| =
41 " ¢ wINHCONHEY MS m/z 482 (MH+)
O
42 " ¢ «INHCO,Et MS miz 483 (MH+)
O
43 \(NI% ~aNHCO,Et MS m/z 483 (MH+)
|
o

The following analogs were prepared employing further variations of W
selected from substituted phenyl and heteroaryl groups:



2.25-2.45 (m 2H), 2.41 (s, 3H), 2.70 (m 1 H), 2.85 (m 1 H, 4.75
(m 1 H, 6.51-6.61 (m 2H), 7.11 (m 1 H), 7.23-7.27 (m 2H), 7.35
(m 1H, %deoeislH), 7.80 (m 11-1), 15 8.76 (d, J= 2. fctigsoshidhh -
a-15: 1HNWR (CDCI3): 5 0.90 (m 2H), 1.10-1.35 (m 5H), 1.41 (d, J=
5.6 Hz, 3H), 1.82-2.01 (m 4H, 2.36 (m 2H), 2.39 (s, 3H), 2.55-2.65
(br s, 1 H, 272 (m I H, 4.79 (moA H, 6.51-6.63 (m 2H), 7.08
(m 1H, 7.26 (m 2H), 7.3 (m1H, 7.42 (m 1 H, 7.81 (m 1 H),
8.76 (d, J= 2.0 Hz, 1 H. 20 Step 2: Qonpound a-15 (25 ng, 0.06 mmol)
was di ssol ved in CH2Cl 2 (5 M) foll owed hyy addigion of Et3N (0.2
m). The reaction mxture was C(O O eg and et hyl
chloroformate (0.1 m was added. The reg ) I Xxture was stirred at
rt for 1 h. The reaction m xture was dlffeg\l“ly separ at ed by
preparative TLC 25 (Et OAc/ hexane, 1:1) to ve the title conpound (25
mg, 85%. M5 mz 507 (Mrl). HRMS Cal cd for~C30H36N204F (M1):

507. 2659, found 507.2652. Exanple 3 OH p SC2CH3 H 30 F WO

03/ 089428 PCT/ US03/ 11510 -23- 5 Conpound &13 (10 ng, 0.02 mmml) was
di ssofved in CH2CI2 (3 ml) followed by addation of Et3N (0.5 nl).

The reaction m xture was C(O)Ged to 0 C and CH3S2CI (0.2 m) was
added. The reaction m xture L|_| g rt for 1 h. The reaction
mi xture WASTER R Qfg@p%ﬁa?éﬂfddp &bLe‘p rative TLC (Et OAc/ hexane, 10
1:1) to give the title conmpound (10 ng, 84%. MS mlz 499 (M1l). HRMS
Cal cd f ok, C27/H32N204FS (Mrl): 499.2067, found 499.2071. Exanple 4

OH H

Ex. Ar -R Physical Data

44 \© MINHCO,Et MS miz 476 (MH+)

45 Ff INHCO,Et MS m/z 493 (MH+)
SMe

46 \@/ SINHCO,Et MS m/z 521 (MH+)

\N " l

47 \@Lom WINHCO,Et MS m/z 506 (MH+)

48 T:JN INHCO,Et MS miz 477 (MH+)
|

49 \O “INHCO,Et MS m/z 476 (MH+)
CONH

50 \g 2 INHCO,EL MS m/z 518(MH+)

51 @N INHCO,Et MS m/z 476 (MH+)

52 \'\lr} MINHCO,Et MS m/z 482 (MH+)

53 EO INHCO,Et MS miz 465 (MH+)

54 o INHCO,Et MS m/z 500 (MH+)

55 \C?v ~aNHCO,Et MS m/z 476 (MH+)




Pp~NHCONHCH3 O H\H N 15 Conpound a-13 (50 ng, 0.1 nmol) was

di ssolved in CH2C12 (5 m) followed by addition of CH3NCO (250 np).
The react werosrisytire was stirred at rt for | h. The reapti/osmsmsie ure
was directly separated by preparative TLC (CH3OH CH2Cl 2, 7% to
give the title conmpound (60 ng as HO salt, 98%. M5 nmz 478 (M+l).
20 HRMS Cal cd for C28H33N303F (M+l): -28.8. 2506, found 478. 2516.

Exampl e 5 O H. H pNHCOCH3 O HEZH i i F 25 Conpound a-13 (50 ng, 0.1

mml) s—atgsotved+nTCH2E2 (3t n of Et3N
(0.5 nL).56he re athon mxtW@mE&(O) cetic
anhydri ge (0} 2 m was$ added. The react)on m xture was stirred at rt
y
over ni ght—The f - nn mxture—was—di-r preparative
TLC (CH3®EH &@V /<) t oCGNAED St t|t|e'\/180m]{mﬁl‘rﬁXMH'rE) ng, 94% . M5
mz 4631 (Ml HRMS| Cal cd for C28H32N203F (Ml): 463. 2397, found
463. 2399. WQ 03/ 089428 | PCT/ US03/ 11510 -24 5 Using the net hods
descri bet—abpve;—eonpotntas—ot —the—foH uvﬁﬁﬁ—s{—rwt—we—were pr epar ed,
R O 58 ~aNHCO,Et S m/z 493 (MH+)
Ci
59 \Cr ~=ANHCOoEt MS m/z 509 (MH+)
Cl
60 \©/ "HINHCO,Et MS m/z 509 (MH+)
61 \Q/F “HINHCO,EL MS m/z 511 (MH+)
F
62 \QF ~aNHCO,Et MS miz 511 (MH+)
F
F
63 \@( “INHCO,CH,CONH, | MS m/z 522 (MH+)
F
64 U ~@NHCO,CH,CONH, | MS m/z 522 (MH+)
65 O% Me INHCO,Et MS m/z 505 (MH+)
66 PMe ~aNHGCO,Et MS m/z 505 (MH+)
F
67 U “INHCO,CH,COoMe | MS m/z 537 (MH+)
F
68 U “INHCO,CH,CO,H | MS m/z 6§23 (MH+)




HRn wherein R21 and R are as defined in Table 1: 10 Table 1 Ex. R21
R Physical data 6 -CF3 -NHCO2-t-butyl M5 (Mtl): observed: 571 7

- CF3 - NHCGRGHMs¢HRE (M+1):  observed: 529.2323 8 -CF3 - pHEERBHZEGH3
HRVS (Mtl): observed: 543.2467 9 -CF3 - NHCOR2CH2CH2OCH3 HRMS ( Mtl):
observed: 573.2569 10 H - NHCO2CH2CH3 HRMS (Mtl): observed: 475. 2592
11 F - NHCO2CH2CH3 HRMS (M+l): observesy.493.2509 12* -CF3

-N(n-Pr) CO2CH2CH3 HRVS (Mtl): observed: 585. 2951 13* -CF3

-N(n-Pr) CO2CH2CH3 HRMS ( Mtl) : obégrveg: §5. 2951 14 -CF3 "1 NHCOCH3
HRVB YMr1): observed: 513.2362 1 XSEHNE DANHOOOH3 HRVS (Mr1) :
observed: 513.2367 16 F -'ull NHOOOH2CH3 HRMS ( Mtl):

observed: 477..2560 17 P y HRMS (M+l): AAH H
0
) NHcozgt . "/NHCO,Et

F  Ex 69A Ex. 69B
Step 1:
OH H QH H QH H
o] NH,OAc O NH* N
=" 0  NaCNBHj3 I T 2 i H 2
H: H Hz H HiH
A CH;0H Ay A
L - ] . i
17 E 18A 18B
10 F F

Compound 17 (100 mg, 0.239 mmol), prepared as described in US
6,063,847 was stirred with ammonium acetate (1.84 g, 23.9 mmol) and NaCNBH3;
(24 mg, 0.38 mmol) in CH30H (7 ml) at rt under N, for 16 h. The mixture was
treated with NH,OHM (10 mi, 29% aqueous), diluted with CH,Cl (75 ml), and

15  washed with NaHCO; (sat.). The organic layer was dried (MgSO4) and
concentrated in vacuo. PTLC separation of the residue with 2.0 M NH3/CH;OH-
CH2CIz (5-95) as eluent gave 18A (43 mg, 43%, lower Ry, MS (ESI1) m/z 421
(MH?), and 18B (17 mg, 17%, higher R¢), MS (ES!) m/z 421 (MH*).

Step 2:

20 Compound 18A (0.100 g, 0.238 mmol) was stirred with ethyl chioroformate
(0.195 ml, 2.38 mmol) and EtzN (0.5 ml, 3.6 mmol) in CH2Cl> (10 mi) at 0 °C for 10
min and at rt for 1 h. The mixture was diluted with EtOAc (50 ml) and washed with
NaHCOj; (sat.). The organic layer was dried (MgS0Oy4) and concentrated in vacuo.
Flash chromatography of the residue on a silica gel column with EtOAc~hexane

25 (50-50) as eluent gave Example 69A (100 mg, 85%). MS (ESI) m/z 493 (MH*).
Compound 32B was similarly prepared from 18B. MS (ESI) m/z 493 (MH*).



- O NHC- - a observed: 489. 2557 18 F (r) NHCOCH3 HRMS ( Mtl):
observed: 463. 2401 19 -CF3 - NHCOCH2OCH3 HRMS (M+l): observed:

543. 2465 3@ a3@k2s NHCOCH20C( O) CH3 HRMS (M+l): observed: pbfisiddifio 21
- CF3 - NHCONHCH2CH3 HRMS (Mtl): observed: 542.2636 WO 03/ 089428

PCT/ US03/ 11510 -25 22 -CF3 - NHCONHCH3 HRMS (M+1l): observed:
556.2795 23 F (r) NHCONHCH3 HRMS ( M+1ly4. observed: 478.2511 24 F

- NHCONHCH2CH3 HRMS (Mtl): observed: 492. 2669 25 F - - ONHCONHCH2CH3
HRVS (M+1): observed: 492. 2668 26 -CF3 - NHSO2CH3 HRMS (Ml):
obser¥ed: 563. 2198 27 - CF3 - NHSOx&R@mme dvs (M+-1):  obser ved:

549. 2024 28 - CF3 - NHSQ2 2 CR3cHRYE (I\ﬂ:?: nabsgtved: 577.2352 29
H - NHSO2CH3 HRVS (M1): :481. 21 A CF3 "1 1 NHSO2CH3 HRMS

(Mt1l): observed: 549. 2026 o
:H H:H
\ =
N
: !\l gy
T0A 708
F F
Step 1:
0 o O H HNH2 0 NHz
N NH,4QAC i M=
Q NaCNBHj of 0
H:H I F v
N CH0H H\H HiH
A A oy
F F F

Using the procedure of Example 32, Step 1, starting with compound 19 (see
10 US 6,063,847), prepare: 20A (lower Ry, MS (FAB) m/z 421 (MH*), and 20B (higher
Ry, MS (FAB) m/z 421 (MH™).

Step 2:
Using the procedure of Example 69, Step 2, Example 70A was prepared

from compound 20A: MS (ESI) m/z 493 (MH*). Using the procedure of Example
15 69, Step 2, Example 70B was prepared from compound 20B: MS (ESI) m/z 493
(MH*).
Example 71



31 F ""1I NHSQ2CH2CH3 HRMS (M+1): observed: 513.2217 5 * Conparative
exanpl e Repl acing the pyridine group of conmpound 1 with a quinoline
group, lwacenmpeusnds of the followi ng structure were prepareshs1eiid H
R OH=\H Ar wherein Rand Ar are as defined in Table 2: 15 20 WO
03/ 089428 PCT/ US03/ 11510 -26- 5 Table 2 Ex. Ar -R Physical data 32

, ""'FINHAC MB mz453 (MH+) "d 33 (Bhi-,"""NHCONHEt MBS mz 482 (MH+)
ci 34 1 IN, ,IIINHOCREt MBS niz483 (MH+) ci 35 (r)NHCOREt MS mi z483
( MHH) 36, Yc~ (r)NHCOZEt MBS Mz 483 (M) 37 Y(c~ """INHOCREt MB
m z %3 - ' IdNHAcI\/Srdz 453 (M) 40 ci ™" INHAC VB m 2
453 ( MH#+)
; EH ;I
CO.Bn COan

Lactone 21, described in US 6,063,847 (10 g, 0.0251 mol) was dissolved in
acetone, 1 N HCl was added and the mixture heated at 55 °C for 4 h. The mixture
was allowed to C(O)O! to rt, neutralized with NaHCO3, and extracted with EtOAc.

10  The extracts were dried and concentrated under reduced pressure to give 22 (7.35
g) as oil. M8 m/z 355 (M+1).

Step 2:
oH
o]
o 23
h A
COan
15 Ketone 22 (7.35 g, 0.0207 mol) was dissolved in THF and C(O)Oled to 0°C.

Potassium tert-butoxide was added (2.55 g, 1.1 eq). After stirring for 10 min, CHal
(2.58 ml, 2 eq) was added. The mixture was stirred for 2.5 h. Aqueous work-up
with NH4Clsay followed by column chromatography (30-50% EtOAc in hexane)
gave 23 (1.63 g). MS m/z 383 (M+1).

20 Step 3:
N H
N\H/OEf+ \\NTOEQ
23 O 0
H:H
p-24 COBn  «-24

Ketone 23 (1.634 g, 0.00426 mol) was dissolved in CH3OH, NH,OAc and
NaCNBH3; were added. The mixture was stirred for 2 h. The reaction was
quenched with NH4OH and the mixture extracted with CH;Cl,. The organic

25 extracts were dried and concentrated to give an oil. MS m/z 383 (M+1).

The oil was dissolved in CH2Cl,, EtsN was added and the mixture C(Q)Oled
to 0°C. Ethyl chloroformate was added and the mixture was stirred overnight.
Aqueous work-up with NH4Clsay) followed by column chromatography (30% EtOAc
in hexane) gave 0.797 g of an inseparable 3:1 mixture of a-24 and p-24.

30  MS m/z 456 (M+1).



41 N, c\ ~A"""NHCONHEt M5 mfz 482 (M#) 42 N, a ', 11INHCO2Et MS niz
483 (MH) F 43 ¢\ (r)NHCO2Et MS nfz 483 (MH) The foll owi ng anal ogs
wer e prepsyesseeptoyi ng further variations of W sel ect efcfiosidiisio
substituted phenyl and heteroaryl groups: WO 03/089428 PCT/ US03/ 11510
-27- OHHR OHN 5 Ar wherein Rand Ar are as defined in Table 3:
Table 3 Ex. Ar -R Physical Data 44 "A$HCO2Et MS miz 476 (MH) 45

"I NHCO2Et M5 mlz 493 (MH) 46 ,SMe --nl NHCO2Et M5 m z 521 (M)

7~~ 4% N_“""| NHOOREt M5 miz 506 (MH+) OWe 48 '.IN --111NHCOREt MS
mz 497 1 49 ON -"""INHCO2Et M5 iz 476 50 la CONH2
" 11 I NHCO2Et MS niz 518 Nliogi -111NH iz 4Z6 (MH+)
52 -"""| NHOOREt M5 niz 3 1" I NHQD z W65 (M)
H: H :
CoBn 24 Eo,H 25

The product mixture from step 3 (330 mg, 0.724 mmol) was dissolved in
EtOAc (14 ml) and Pd(C) (10% by wt) was added. The mixture was stirred under
Ha (1 atm) for 2 h. The mixture was filtered, concentrated, and dissolved in CH30H
10 (15 ml). PtO, (10% by wt)} was added, the mixture was placed under H;
atmosphere (50 psi), and agitated on a parr shaker for 3 days. The mixture was
filtered and concentrated to give 280 mg of acids 25. MS m/z 368 (M+1).

Step 5:
0 0
o5 N, -OEt P, H\r{oat
C vl O © = O
Te&n 25 -y 26
15 The crude acids 25 (0.724 mmol) were dissolved in CH2Cl;. (COCI): (0.1

ml, 1.5 eq) and a drop of DMF were added. The mixture was stirred for 30 min,
when "H NMR showed complete conversion. The CHzCl, was replaced with
toluene and the resulting solution was C(O)Oled to 0°C. Pd(Ph;P)s was added,
followed by dropwise addition of Bu3zSnH. After stirring at 0°C for 30 min, TLC

20 showed complete reaction. Column chromatography {20-50% EtOAc in hexane)
gave 248 mg of aldehydes 26. MS m/z 352 (M+1).

Step 6:
P(O)(OEL),

27

Phosphonate 27 (248 mg, 0.768 mmol, 3 eq), see US 6,063,847, was
25 dissolved in THF (4 mi) and the mixture was C(O)Oled to 0°C. LHMDS (0.768 ml, 3
eq of a 1M solution in THF) was added and the resulting mixture stirred for 30 min.
Ti(i-OPr)4 (0.227 ml, 3 eq.) was added and 5 min later a solution of aldehydes 26
(90 mg, 0.256 mol} in THF (4 ml) was added. The mixture was stirred for 1.5 h



54 ."""|NHCO2Et M5B miz 500 (MH+) 55 N NHCO2Et MB miz 476 (M) WO

03/ 089428 PCT/ US03111510 _28_ 56 (r)NHCO2Et M5 mz 500 (M) |~ 57
1yCONH2 (R)oNid@e2dt M5 mz 518(MH) 58 (r) NHCO2Et MS m zpdfdsdsNidtd
59 (r)NHCO2Et M5 mz 509 (M#) 60 """"NHCO2Et M5 mlz 509 (M+) 61

1111 NHCO2Et M8 miz 511 (MH+) F 62 _gF (r)NHCO2Et MS miz 511 (M)
F63\ A F" NHCCECHZCO\IHZ MS nlz 52234 MH+) 64 aF - NHOO2CH2OONH2 NS
mz 522 (M#) 65 e ..||' NHCO2Et MS 7y 505 (M) 66 e CNHCO2Et M

m z 505(M—I+ 67 o IIN C02CH2 COp e rﬂz 53 8 1l
", i NHoOXERD QO@E%’QWNPFS‘%“ V%ﬁé ‘;Bg"ﬁ@ﬁ;’%@@/‘ﬁ’i@i@was%

Ex EXGWD' 8d8& Qné‘l"tﬁé PHH r%vbﬁ*@ﬂagﬁ vdeuldn the réﬂlm\ﬁés ektrdte® MMhF

St eR OHHOHHO
EtOAc, dried, concentrated and pursfled by PTLC (1:1 EtOAc/hexane) to give the

title compound (80 mg). MS m/z 521 (M+1).

10 Example 72

Step 1:
Boc

i
WNCO,Et

WNHCO,EL

{Boc),O
EtaN

To a solution of 1.35 g {2.75 mmol) of starting material, 0.57 mi of Ef3N
15  (4.13 mmol, 1.5 equiv.) and 70 mg of DMAP (0.57 mmol, 0.2 equiv.) in 20 ml
CH4CN at 60°C was added 2 equivalents of (Boc),O. Subsequently, 5 equivalents
of (Boc);0 was introduced over a period of 5 hr. The solution was C(O)Oled,
concentrated and chromatographed to provide 0.86 g of product.
MS: 593.1 (MH™")
20

Step 2:
Boc

1
JNCO,Et

1) LHMDS
2) O,




ONaCNB O+ O2 H\HONCNBH3 H HNH2 HHNHCH3CHN \ N\ N\ N
10 17 L F 18A F ( F 18B Conpound 17 (100 ng, 0.239 mmol ), prepared
as descri behsiogsbls 6, 063,847 was stirred with anmoni um getabeisid. 84
g, 23.9 mmol) and NaCNBH3 (24 ng, 0.38 mmol) in CH3OH (7 nl) at rt
under N2 for 16 h. The m xture was treated with NHAOH (10 m, 29%
aqueous), diluted with CH2Cl 2 (75 ml )34-and 15 washed w th NaHCO3
(sat.). The organic layer was dried (MgSO4) and concentrated in

PTLC i fohh id ] H3/ CH3OH- o
(5595 as ol uLhE syBR £ 2ep o E 3" Sisfl bl Refird el RERTHR AT
( M), awds 288eq 085 (NI84mrmdlgBequirg))of IMSLIHFES imT IAF42he mik)e wss ep
chi éfoﬁﬁwrzé**fé%aﬁ?@z%“%%"%&fﬁ@@ atflofh (AT RAd R T e,
o0 ' iebdtien wip coachast wih e, PHGLGTIORS0 Y Of B NorSOHed RITRLIS fuas
di luted i {ThetgDéous BYentwpsaxtraciesivith 2A5im! dleetiylBegtate and thehe
orgajy ¢ E&}{Bﬁe&%fgﬁée fagfgg P@§%sh%8%&u°d}ﬁ\%[‘5ﬁ§r§ §g?ﬂu@ﬁ§%ﬁ&?d Flash

chr omat ogr ap ue on a silica’ ge

£t OAc- heSHABEITTABEG Hth 20% EHiAe Nguanesioavors 185,19 2bbydrgyialsdy . 1o
(ESI') n grod@at. (M) . Conpound 32B was simlarly prepared from 18B.
M5 (ESI) mz 493 (M#). WO 03/089428 PCT/ US03/ 11510 -30 5 Exanple 70

O H H NHOO2Et O HH NHOO2Et Q O H H N 70A 70B
MS: 609.1 (MH™)

15 Step 3:

TFA-DCM

To a solution of 125 mg of starting material in 1 mi CHCl, at room
temperature was added 1 ml of triflucroacetic acid, stirred for 1 hr and
20  concentrated. To this was added 50 ml of aq. NazCQO3 and extracted with 3x10 ml
CH:Cl>. The combined organic layer was washed with 10 ml brine, dried over
MgSQOa, filtered, concentrated and chromatographed with 50% EtOAc-hexanes to
provide 90 mg of product.

25 HRMS: 509.2459 (MH")
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20

25
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Step 1: O HHO OHHNH2 O HHNHZ NH OAc O 1 1 J NaCN8H3 O

CH30H HHHH19 20A 20B F F F Using the procedure of

3%0 Gloeprzd, starting with conpound 19 (see 10 USp&Gr/063,1847) ,

20A (lower Rf), Ms (FAB) mz 421 (M+), and 20B (hi gher

(FAB) mz421 (M H+). Step 2: Using the procedure of Exanple

p 2, Exanple 70A was prepared-3g-rom conpound 20A: M5 (ESI)

(MH). Using the procedure of Exarrpl e 15 69, Step 2, Exanpl

prepared from conpound 20% |§|7:§|) mz 493 (MH) Exanpl e

NyOEt OO0 HF W 03/0894 03/11510 -31- 5 Step 1:
OOO IHHH22

WNHCO,Et

To a solution of 500 mg (0.84 mmol) of starting material in 8 ml THF was
added 1.7 ml (1.7 mmol, 2 equiv.) of 1M LHMDS in THF. The solution was stirred
for 30 min. and C(O)Oled to -78 °C, and a solution of 390 mg (1.7 mmol, 2 equiv.)
di-tert-butyl azodicarboxylate (DBAD) in 2 ml THF was added. The reaction was
allowed to warm to room temperature over a period of 3 hr, poured into 100 ml aq.
NH4Cl and extracted with 3x30 ml of EtOAc. The combined organic layers were
washed with 30 ml brine, dried over MgSQ., filtered and concentrated to provide
the crude product.

This was stirred with 15 ml of 1:1 TFA-DCM at room temperature for 1 hr,
concentrated and basified with 100 mi of ag. NapCOs. The aqueous layer was
extracted with 3x25 ml of DCM, combined organic layers were washed with 25 m|
brine, dried over MgSQ,, filtered and concentrated to provide the crude hydrazide.

The crude hydrazide was dissolved in 10 m! of glacial acetic acid and 2 g of
Zn powder was added in small portions and stirred for about 1.5 hr. It was filtered
through celite and rinsed with 100 ml of DCM. The DCM solution was washed with
2x50 ml H20, 2x50 ml aq. NaHCO3, 50 ml brine, dried over MgSQOy, filtered,
concentrated and chromatographed with 87:10:3 DCM-acetone-MeCOH to provide
105 mg of product.

HRMS: 508.2607 (MH")

e

)



C02Bn 21 C02Bn Lactone 21, described in US 6,063,847 (10 g, 0.0251
mol ) was dissolved in acetone, 1 N HCl was added and the m xture
heat ed at wobizfgsdsos 4 h. The m xture was allowed to C(0)gdriisnnisio
neutralized with NaHCO3, and extracted with Et OAc. 10 The extracts
were dried and concentrated under reduced pressure to give 22 (7.35
g) as oil. MSnmz 355 (Mrl). Step 2: 49.H 22 O 10 23 HH CO2Bn 15
Ketone 22 (7.35 g, 0.0207 nol) was dissolved in THE and C(O O ed to
0C. ot assi um t ert - but oxi de was ded (2,55 g, 1.1 eq). After
stirring for 10 mn, CH31 (2.58 I was added. The m xture was
stirred for 2.5 h. Agueous wor k- up H/vitllp NH4ACl (aaq fol | owed by col umm
chromat ogr aphy (30-50% Et QAc i n hexdne (1.63 g). M5 nlz 383
(Mt1). 20 Step 3: OH NuCEt O H '. 0 0 H=F1 C2Bn p-Y4
C02Bn a-24 Ketone 23 (1.634 g, 000226 wol) was dissolved in CH3CH,
NHAOAc and NaCNBH3 were added. The 'mixture was stirred for 2 h. The
reacti on was quenched with NHAOH and the mi xture extracted with
CH2Cl 2. The organic 25 extracts were deghgd and concentrated to give
an oil. M5 mz 383 (Mtl). The oil wasidi $ [ :
added and the mxture C(O Oed to OC “gEthyl chloroformte was added
and the mixture was stirred overnight. Ex. 74

Step 1:

'BuOK

10

To a suspension of {methoxymethyl)triphenylphosphonium chioride (3.20 g,
9.34 mmol) in 30 mi THF at 0 °C was added 1M 'BuOK in THF (10.3 ml, 10.3
mmol) and stirred for 30 min. To this solution was added a solution of ketone (1.95
15 g, 4.65 mmol) in 25 m! THF and 10 ml DMF. The mixture was stirred at room
temperature for 1 hr, poured into 300 ml aq. NH4Cl and extracted with 3x75 mi
EtOAc. The combined organic layers were washed with 75 ml brine, dried over
MgSOy, filtered, concentrated and chromatographed with 40% EtOAc-hexanes to
provide 1.67 g of product.
20
MS: 448.1 (MH")



Aqueous work-up with NH4ACI (sat) followed by col um chromat ography
(30% Et OAc i n hexane) gave 0.797 g of an inseparable 3:1 m xture of
a-24 and $r2dbis@@s VS m z 456 (M+l). WO 03/ 089428 PCT/ USOR¢didsnlQ1510 32-
5 Step 4: H ONOOEt COOEt H C2Bn 24 H CO2H 25 The product

m xture fromstep 3 (330 ng, 0.724 nmol) was dissolved in EtQAc (14
m) and Pd(C) (10% by wt) was added. . Jpe mi xture was stirred under

H2 (1 atm for 2 h. The mxture was filtered, concentrated, and

di sso%ve in CH3CH 10 (15 m ). Pt02 (10% by wt) was added, the

m xture 1 aced under H2 atnosphere (50 psi), and agitated on a
parr shaker for 3 days. The mixture was filtered and concentrated to
give 280 ng of acids 252 M5 miz 368 (M+1) . epi 5:HH H NyOEt OH H N
OyOEt 0 O H CO2H 25 pt~26 ome crudg B 25 pH 24 Mol )
wer e dissolved in CH2CRR. .

wer e added. The m xture /N
conpl ete conversion. The CH2&l 2 was ¥aNIPSEed wit s t ol uene and t he
resulting solution was C(O O pd to (Nafidy Ph3P) 4 was added, followed
by dropw se addition of Bu3@AHN After stirring atZ#0O® for 30 nin, TLC
20 showed conpl ete reacti onk Col um chromat ogr aphy_ #20-50% Et OAc in
hexane) gave 248 ngy of al dehjydes 26. M5 miz 352 (Mtl). Step 6:

10 A solution of 1.67 g of vinyl ether in 15 mi of 4N HCI in dioxane and 1.5 mi
Hz0 was stirred at room temperature for 1.5 hr, poured into 250 ml of ag. NaxCO3
and extracted with 3x50 ml of DCM. The combined organic layers were washed
with 50 ml brine, dried over MgSQ,, filtered, concentrated and chromatographed
with 40% EtOAc-hexanes to provide 1.36 g of aldehyde.

15 To a solution of this aldehyde in 20 ml MeOH and 10 ml THF at 0 °C was
added 120 mg of NaBH,4 and stirred for 10 min. It was poured into 150 ml of aq.
NH,4Cl, and extracted with 3x50 ml EtOAc. The combined organic layer was
washed with 50 ml brine, dried over MgSOQy, filtered and concentrated to provide
1.27 g alcohol as white solid.

20

HRMS: 436.2275 (MH™)

25



P(O(OEt)2 N Ex. 71 F 27 Phosphonate 27 (248 ng, 0.768 mmol, 3
eq), see US 6,063,847, was 25 dissolved in THE (4 m) and the m xture
was C( O) Owaslstomoe. LHVDS (0.768 ml, 3 eq of a 1 M sol upénosiznisiiF)
was added and the resulting m xture stirred for 30 mn. Ti(i-OPr)4
(0.227 M, 3 eq.) was added and 5 min later a solution of aldehydes
26 (90 ng, 0.256 nol) in THE (4 m) -3@ms added. The m xture was
stirred for 1.5 h WD 03/089428 PCT/ US03/ 11510 -33 5 when TLC showed
conpliteigogg_ersi on. Saturated sodium potassiumtartrate was added
and the ‘enpbved under vacuum The residue was extracted with

Et OAc, dried, concentgyated and purified by P Gi(1H Et‘%c/ hexane) to
give the title conpaumei(8Q.ng). M5 iz 521 (W 0'EXAHpl e 72
Step 1: OH Boc GH Q2 BOPEt OO, H H H Ff
(Boc)20 Et3N N F Flga~st [ 5 g {2H7pb HmMoI ) of starting
material, 0.57 m d 15 (4.23NaMgol , 1.5 equry.) and 70 ng of
DVAP (0.57 mmol, 0.2 equilv.) in 20MmP CH3CN at 60( was added 2

equi val ents of (Boc)20. 2

Ex. 74

To a solution of alcohol (1.27 g, 2.92 mmol) in 20 mi DCM at ca. -40 °C was
added 0.63 ml of Et;N and 0.27 ml of MeS0,Cl and the solution was allowed to
10 warmup to 0 °C over a period of 1 hr. Then another 0.16 ml of Et3N and 0.07 ml of
MeSQ,Cl was added and stirred for another 1 hr at 0 °C. It was diluted with 100 ml
EtOAc and washed with 2x30 ml ag. NaHCO3, 30 ml brine, dried over MgSQ,,
filtered and concentrated to provide 1.6 g of mesylate.
A solution of the above mesylate was stirred with 950 mg of NaN; (14.6
15 mmol, 5 equiv.) in 10 ml DMSO at 65 °C for 1.5 hr. It was diluted with 150 mi of
EtOAc, washed with 3x50 ml H,O, 50 mil brine, dried over MgSQy, filtered and
concentrated to provide 1.3 g of azide.
To a solution of this azide in 15 ml EtOAc and 0.2 ml H2O at 0 °C was
added 1M Me3P in THF and stirred at room temperature for 4 hr. It was
20 concentrated and chromatographed with 4% MeOH-DCM to provide 1.06 g of
amine.

HRMS: 435.2445 (MH*)



of (Boc)20 was introduced over a period of 5 hr. The sol ution was
C(O Aed, concentrated and chromatographed to provide 0.86 g of
product. Mgiosm932d (MH) 20 Step 2: Boc 0 Boc O HH,, NRBdsn3o H
,NCO2ZEt O HOHH1) LHWS H 2) 021 NI NF F W 03/089428

PCT/ US03/ 11510 -34 5 To a solution of 280 ng (0.47 mmol) of starting
material in 5 mM THE at 0OC was addedz§. 95 m (0.95 mmol, 2 equiv.)
of IMLHVDS in THF. The m xture was stirred for 30 mn. and 02 was

i ntroduced via a balloon. After Etirr'n fé) 1 hr, the reaction was
quenched with the addition of 50~5§m8le—3§qr’$¥{\la2803 and stirred for 1
hr. The aqueous | ayer was extracted with 3x25 ml of ethylacetate and
the 10 combi ned organjc lpyer was washed @ th bgine, dried over MySHA

and chromat ographe %‘E’NQA\C hexane Or'th (o Ny of
¢ ‘ﬁn IMO 1% Boc OOHHOGOHH

, » NCO2Et , , NHCO2Et

X,
Ex. 74
F F
10 Using the methods described above, the amine was treated with different

electrophiles and compounds of the following structure were prepared,

15 wherein R is as defined in Table 4:



TFA-DCM N N Ex. 72 F F To a solution of 125 ng of starting materi al
in1lmM CH2C 2 at room tenperature was added 1 m of trifluoroacetic
aci d, stitwedotors 1 hr and 20 concentrated. To this was gdges:hisiam
of ag. Na2CO3 and extracted with 3x10 m  CH2Cl 2. The conbi ned
organic | ayer was washed with 10 m brine, dried over MSX,
filtered, concentrat ed and chromat ogrgphed w th 50% Et OAc- hexanes to
provi de 90 of product. 25 HRVS: 509. 2459 (M+) WO 03/089428

PCT/ %’5031[ ]153_3',\ -35 5 Exanple 73 OH H Boc 0 NH2Z H NCOzEt , \ NHCO2Et
e 2) DBAD-H-H H H 3) TEA N-4)}-ZnAcOH N Ex. 73 F F

10 To a sol (Bx. on of 500 nB (0.84 'TrmII)IRMIS(ledr)tln( material in 8 ni
'SI'E::U}[A?E addﬂg 1.7 n1 (},H m"nill‘ )nfﬂu 5&4\'&)@ 1M ng/SDSCi na-rll-gEaThe
VVG.D DLIII LILILLE Aalmu \J\JUU LU}~ y

sol ution of &0 my (1 71 2 equ v567’éf35"!rert-butyl
azodi carboxyl at e (DBADY i 2 THF was added. The¢ reaction was
allowed |to Weg m t @ room nperature ovggs ?4g¢r|od of 3 hr, poured
into 100 mM aq. 1% NH4 Bd’ extracted wth 3x30 m of EtQAc. The
conbi ned—ergane—tayers v
377 7 )J\ 477.2548
%
]
78 )1\/ 491.2703
k3
79 i 513.2213
‘??L/B\
80 g 527.2388
i&/?l}\/
81 9 506.2822
5?1,0\1,NH2
82 9 4 532.2070
83 i 506.2822
NS
H
84 ‘g 546.3124
'zl,L/
NH




washed with 30 ml brine, dried over MgJSO4, filtered and concentrated
to provide the crude product. This was stirred with 15 m of 1:1
TFA- DCM atvamemsenperature for 1 hr, concentrated and pasufoizatiwit h
100 M of aqg. Na2CO3. The aqueous |ayer was 20 extracted with 3x25 m
of DCM conbi ned organic | ayers were washed with 25 m  brine, dried
over MgSO4, filtered and concentratedqf.0 provide the crude hydrazi de.
The crude hydrazi de was dissolved in 10 m of glacial acetic acid and
29 o$ Zn powder was added in sr‘rBII ort8i (o) and stirred for about
1.5 hY. It was filtered through—@ﬂ&@é—éﬁ@" rinsed with 100 m of
DCM The DCM sol ution was washed with 25 2x50 ml H20, 2x50 ml ag.
NaHCO3, 50 nml brine, dried over I\/g@Ozh ffi*lter d, concentrated and
chromat ogr aphed with 87:10: 3 DCM adetjone w- rovide 105 ng of
product. HRMS: 508.2607 (M+) 30 dND |08/ 128 /US03/ 11510 -36 5
Example 74 OHHOHNH2 HHNEY T F+Step 1: OHHOHHOHO
HOw H\ Ph3P CH2Oved " H\ tBuOk

CF3
Step 1:
10
NECIOz, H202
NEH2PO4

To a solution of aldehyde (2.19 g, 4.53 mmol) in 40 ml CH3CN and 5 m
DCM was added a solution of NaH2PO4 (135 mg, 1.13 mmol, 0.25 equiv.) and 30%
15 aq. H202 {0.51 mi, 4.98 mmol, 1.1 equiv.) in 8 ml H2O. To this was added a
solution of 80% NaClO; (0.72 g, 6.37 mmol, 1.4 equiv.} in 5 mi H;O and the
mixture was stirred at room temperature for 2 hr, It was diluted with 150 ml H.0,
acidified with 1N HCI to ca. pH 3 and extracted with 3x50 ml DCM. The combined
organic layers were washed with 50 ml brine, dried over MgSOy, filtered,
20 concentrated to provide 2.2 g of carboxylic acid as solid.

HRMS: 450.2077 (MH")



11 1 1 10 FF To a suspension of

(et hoxynet hyl ) tri phenyl phosphonium chloride (3.20 g, 9.34 muvol) in
30 M THEsxato3@sfzsvas added 1 MtBuOK in THE (10.3 m, 10e&usm®isio and
stirred for 30 mn. To this solution was added a sol ution of ketone
(1.95 15 g, 4.65 mol) in 25 mM THE and 10 m DMF. The m xture was
stirred at room tenperature for 1 htgp.poured into 300 mM aq. NH4C
and extracted with 3x75 m  Et QAc. The conbi ned organic | ayers were
vvash£ g’th ;_5 m brine, dried over MSO4, filtered, concentrated
and r raphed with 40% Et OAc- hexanes to provide 1.67 g of
product. 20 Ms: 448.1 (MH) WD 03/089428 PCT/US03/11510 -37- 5 Step
2. OHHHHOH O HOH B 1) 4N HCl JH2) NaBHoN N | I | FF
10 A solution of 1.%71 9 vi,.\ﬂkq) ether i i'_of N HCl in dioxane
and 1.5 mM H20 wag om t enpera r INER'hr, poured
into 250 m of aq. AU GE nd ex t ed \wHtp+ m of DCM The
conbi ned organic | & \Were Was_h_%éﬂ‘jm D|nfl brine, dried over
MySH4, filtered, concentiated andnelRromat ographed with 40%

Et OAc- hexanes to provid

13

CFja

General procedure:

10
To a solution of acid and amine (3 equiv.) in DMF-DCM mixture was added
HATU (2 equiv.) and stirred overnight at room temperature. It was diluted with
EtOAc, washed with ag. NaHCQOs3, brine, dried over MgS Oy, filtered, concentrated
and chromatographed to provide the amide.
15
Using the methods described above, compounds of the following structure
were prepared:
20

wherein NRR’ is as defined in Table 5:



15 To a solution of this aldehyde in 20 Ml MOH and 10 i THE at 0 C
was added 120 ng of NaBH4 and stirred for 10 min. It was poured into
150 m of wampsoshe#Cl , and extracted with 3x50 ml Et OAc. Hiwusenikimed
organic |layer was washed with 50 m brine, dried over MySO4,
filtered and concentrated to provide 1.27 g alcohol as white solid.
20 HRVEB: 436. 2275 (VH) 25 WD 03/ 089448 PCT/ US03/ 11510 -38- 5 Step
3: OHH HHNH2 SOCH OHOH1) MS02CL HH2) NaN3 H 3) Me3p N
I N Ex 7i F/i To a solution of alcohol (1.27 g, 2.92 nmol) in 20 m
DM a? ¢4 ¢ was —added 0. 63 m—ofEt 3N-and—0-—27—m—of, M S02C
and t he soljuti oEXaas al | owed NRR1O war m up t(MH¥)BRMSr a period of 1
hr. Then anjot hergg). 16 hl of 3N and 0j07 nl ®fg MSO2C s added
and stirred for another 1 Hﬁ{aIO\C. If was diluted with 100 m

Et OAc and washed with Px30 m .-NaHC3, 30 ml brine, driled over
MySOH4, filtered—and—cpncent pted—topt ovide—16 of—nesy|l ate. A

sol ution of| t he &bove rresyl.%% stifred wi3fb. my of |NaN3 (14.6
ZN

87 i{,ﬁ\ 513.2370

88 %{,H\/ 527.2517
H

89 Mo 543.2477

H

90 it 541.2669
Y

91 N yor 569.2632

92 »,{NQ—-OH 569.2627

For preparing pharmaceutical compositions from the compounds described

by this invention, inert, pharmaceutically acceptable carriers can be either solid or
liguid. Solid form preparations include powders, tablets, dispersible granules,

10 capsules, cachets and suppositories. The powders and tablets may be comprised
of from about 5 to about 95 percent active ingredient. Suitable solid carriers are
known in the art, e.g., magnesium carbonate, magnesium stearate, talc, sugar or
lactose. Tablets, powders, cachets and capsules can be used as solid dosage
forms suitable for oral administration. Examples of pharmaceutically acceptable

15  carriers and methods of manufaciure for various compositions may be found in A.
Gennaro (ed.), The Science and Practice of Pharmacy, 20™ Edition, Lippincott
Williams & Wilkins, Baltimore, MD, (2000).

Liquid form preparations include solutions, suspensions and emulsions. As
an example may be mentioned water or water-propylene glycol solutions for

20 parenteral injection or addition of sweeteners and opacifiers for oral solutions,
suspensions and emulsions. Liquid form preparations may also include solutions
for intranasal administration.



15 mml, 5 equiv.) in 10 M DVMSO at 65 Cfor 1.5 hr. It was diluted
with 150 mM of EtOAc, washed with 3x50 m H20, 50 ml brine, dried
over MySO§o dsiokéseg ed and concentrated to provide 1.3 g pfregizdesioTo
a solution of this azide in 15 mM EtOAc and 0.2 mM H2O at 0 C was
added I M Me3P in THE and stirred at roomtenperature for 4 hr. It
was 20 concentrated and chronat ograpbged with 4% MeOH DCM t o provi de
1.06 g of am ne. HRMS: 435.2445 (MH;) WO 03/089428 PCT/ US03/ 11510
-39 5 Exanmples 75-84 OHHOHHOHNH OHNHR H H 1 RX I
| B2 74 10 %%fPﬁa' Ferﬁeawpn%ag%%éqrif@'@ﬁa%%y "M‘édeaﬁ‘?ﬂHEOR‘ﬁa%“‘{\l?‘gl@Ped
wi th di figsoenier feneaition Ridyass BnbnesiaRmwie: 8fhthfaéaltican Aeceptable
structure were pﬁzgared, OHHOHNHR HHNF 15 wherein Ris as

def i ned $3{M§a5HEN 25 Ai¢NBE CORPIAFCAGASUBE/MUSIT- - 40- 5 Table 4

Also included are solid form preparations which are intended to be

converted, shortly before use, to liquid form preparations for either oral or
10  parenteral administration. Such liquid forms include solutions, suspensions and
emulsions.

The compounds of the invention may also be deliverable transdermally.
The transdermal compositions can take the form of creams, lotions, aerosols
and/or emulsions and can be included in a transdermal patch of the matrix or

15  reservoir type as are conventional in the art for this purpose.

Preferably the compound is administered orally.

Preferably, the pharmaceutical preparation is in a unit dosage form. In such
form, the preparation is subdivided into suitably sized unit doses containing
appropriate quantities of the active component, e.g., an effective amount to

20  achieve the desired purpose.

The daily dose of a compound of Formula | for treatment of a disease or
condition cited above is about 0.001 {o about 100 mg/kg of body weight per day,
preferably about 0.001 to about 10 mg/kg. For an average body weight of 70 kg,
the dosage level is therefore from about 0.1 to about 700 mg of drug per day,

25 givenin a single dose or 2-4 divided doses.

The amount and frequency of administration of the compounds of the
invention and/or the pharmaceutically acceptable salts thereof will be regulated
according to the judgment of the attending clinician considering such factors as
age, condition and size of the patient as well as severity of the symptoms being

30 treated.

Further embodiments of the invention encompass the administration of
compounds of Formula | along with at least one additional cardiovascutar agent.
The contemplated additional cardiovascular agent is one that differs in either
atomic make up or arrangement from the compounds of Formula |. Additional

35 cardiovascular agents that can be used in combination with the novel compounds
of this invention include drugs which have anti-thrombotic, anti-platelet



Ex. R HRMS M+ 74 H 435.2445 75 507.2664 76 0 493.2497 77
477.2548 78 491.2703 79 513.2213 s 80 527.2388 81 CTNH2 506. 2822

82 1 H 53%2MhkeB83 0 506.2822 C N-~\ 84 U 546.3124 N-HMWUQ3/1089428
PCT/ US03/ 11510 -41 5 Exanples 85-92 OHHO '0lk OHNRR HH/ N
CF3 Step 1: 10 OHH:10H OHHHHH

-45.

5 aggregation, antiatherosclerotic, antirestenotic and/or anti-coagulant activity. Such
drugs are useful in treating thrombosis-related diseases including thrombosis,
atherosclerosis, restenosis, hypertension, angina pectoris, arrhythmia, heart
failure, myocardial infarction, glomerulonephritis, thrombotic and thromboembolic
stroke, peripheral vascular diseases, other cardiovascular diseases, cerebral

10  ischemia, inflammatory disorders and cancer, as well as other disorders in which
thrombin and its receptor play a pathological role. Suitable cardiovascular agents
are selected from the group consisting of thromboxane A2 biosynthesis inhibitors
such as aspirin; thromboxane antagonists such as seratrodast, picotamide and
ramatroban; adenosine diphosphate (ADP) inhibitors such as clopidogrel;

15  cyclooxygenase inhibitors such as aspirin, meloxicam, rofecoxib and celecoxib;
angiotensin antagonists such as valsartan, telmisartan, candesartran, irbesartran,
losartan and eprosartan; endothelin antagonists such as tezosentan;
phosphodiesterase inhibitors such as milrinoone and enoximone,; angiotensin
converting enzyme (ACE) inhibitors such as captopril, enalapril, enaliprilat,

20  spirapril, quinapril, perindopril, ramipril, fosinopril, trandolapril, lisinopril, moexipril
and benazapril; neutral endopeptidase inhibitors such as candoxatril and ecadofril;
anticoagulants such as ximelagatran, fondaparin and enoxaparin; diuretics such
as chlorothiazide, hydrochlorothiazide, ethacrynic acid, furosemide and amiloride;
platelet aggregation inhibitors such as abciximab and eptifibatide; and GP Ilb/llla

25 antagonists.

Preferred types of drugs for use in combination with the novel compounds of
this invention are thromboxane A2 biosynthesis inhibitors, cyclooxygenase
inhibitors and ADP antagonists. Especially preferred for use in the combinations
are aspirin and clopidogre! bisulfate.

30 When the invention comprises a combination of a compound of Formula |
and another cardiovascular agent, the two active components may be co-
administered simultaneously or sequentially, or a single pharmaceutical
composition comprising a compound of Formula | and another cardiovascular
agent in a pharmaceutically acceptable carrier can be administered. The

35 components of the combination can be administered individually or together in any
conventional dosage form such as capsule, tablet, powder, cachet, suspension,



NaCl102, H2O2 N NaH2ZPO4 N \ | ~ 1 12 13 CF3 CF3 To a solution of

al dehyde (2.19 g, 4.53 mmol) in 40 m CH3CN and 5 ml DCM was added a
sol uti on wio dsakRBO4 (135 ngy, 1.13 mmol, 0.25 equiv.) ande@Pe6o3izi@q.
H202 (0.51 m, 4.99 nmol, 1.1 equiv.) in 8 M H20 To this was added
a solution of 80% NaCl®2 (0.72 g, 6.37 mmol, 1.4 equiv.) in 5 m H20
and the mxture was stirred at roomdgnperature for 2 hr. It was
diluted with 150 mMl H2O acidified with 1 NHCI to ca. pH 3 and

ot h 50 St sEPBosito el SRigucsre. e s BRE Bl B Bl et "
provi de gar?bg defersdridadiymi publishet msitesial,iahd miirkgetvOm20i671 QORHMY p¥O

03/ 089428 PCT/ US03/11510 -42- 5 Step 2: OHHO "'k OHHO OH OH H
NRR HY°$%aTU H NHRR NN | | 13 CF3 CF3 General procedure: 10

To a sol uti onpahisapledifiaatbrthe terfr3 st akvene tomPYmPOM-aimlib"emsass
added HATU (2 eqguiv.) and stir recéso rni glhtl at Eoom t (Ia erature. It
was di | uthefong ty three different compounds of Formula | may be used in
10  pharmaceutical composition or method of treatment. Preferably one compound of
Formula | is used. Similarly, the term “one or more additional cardiovascular
agents” means that one {o three additional drugs may be administered in
combination with a compound of Formula 1; preferably, one additional compound is
administered in combination with a compound of Formuia |. The additional
156  cardiovascular agents can be administered sequentially or simultaneously with
reference to the compound of Formula I.
When separate compounds of Formula | and the other cardiovascular
agents are to be administered as separate compositions, they can be provided in a
kit comprising in a single package, one container comprising a compound of
20  Formula | in a pharmaceutically acceptable carrier, and a separate container
comprising another cardiovascular agent in a pharmaceutically acceptable carrier,
with the compound of Formula | and the other cardiovascular agent being present
in amounts such that the combination is therapeutically effective. Akitis
advantageous for administering a combination when, for example, the components
25  must be administered at different time intervals or when they are in different
dosage forms.
The activity of the compounds of Formula | can be determined by the
following procedures.
In Vitro Testing Procedure for Thrombin Receptor Antagonists:

30 Preparation of [3H]lhaTRAP
A(pF-FIR(ChAYhR)(I2-Y)-NH3 (1.03 mg) and 10% Pd/C (5.07 mg) were
suspended in DMF (250 pl) and diisopropylethylamine (10 pl). The vessel was

attached to the tritium line, frozen in liquid nitrogen and evacuated. Tritium gas

(342 mCi) was then added to the flask, which was stirred at room temperature for 2
35 hours. Atthe completion of the reaction, the excess tritium was removed and the

reacted peptide solution was diluted with BDMF (0.5 ml) and filtered to remove the



Et OAc, washed with aq. NaHCO3, brine, dried over MpSO4, filtered,
concentrated and chromatographed to provide the amde. 15 Using the
net hods dewsosiokmes above, conpounds of the foll ow ng strusdmu®s/1vees e
prepared: OHHOHNRR THHNCF3 20 wherein NRR is as defined
in Table 5: WD 03/089428 PCT/ US03/11510 -43- 5 Table 5 EX. NRR M
HRVS 85 , 7Nn 576.2481 86 576.2472_4%-N 87N ~ 513.2370 88 N, _,, -
527.2517 89 N ~OH 543.2477 90N 541.2669 91 , _.N3,'OH 569.2632 92

AR TR TSR n AR 03 AT
accept abhed fraeze éried tarenhevectht habilestatiurd. dthe ddlid peptidSelasdediesdtved in
D L e TreBS i cere o SBRA BE B Bl
conpri segas dissolved in 0.5 ml of 0.1% aqueous TFA and purified by HPLC using the
following conditions: column, Vydac C18, 25 cm x 2.4 mm 1.D.; mobile phase, (A)
10  0.1% TFA in water, (B) 0.1% TFA in CH3sCN; gradient, (A/B) from 100/0 to 40/60
over 30 min; flow rate, 5 ml /min; detection, UV at 215 nm. The radiochemical
purity of [3H]JhaTRAP was 99% as analyzed by HPLC. A baich of 14.9 mCi at a
specific activity of 18.4 Ci/mmol was obtained.
Preparation of platelet membranes

15 Platelet membranes were prepared using a modification of the method of
Natarajan ef a/ (Natarajan ef a/, Int. J. Peptide Protein Res., vol. 45, pp.145-151

(1995) from 20 units of platelet concentrates obtained from the North Jersey Blood
Center (East Orange, N.J.) within 48 hours of collection. All steps were carried out
at 4° C under approved biohazard safety conditions. Platelets were centrifuged at

20 100 x g for 20 minutes at 4’ C to remove red cells. The supernatants were
decanted and centrifuged at 3000 x g for 15 minutes to pellet platelets. Platelets
were resuspended in 10 mM Tris-HCI, pH 7.5, 150 mM NaCl, 5 mM EDTA, to a
total volume of 200 ml and centrifuged at 4400 x g for 10 minutes. This step was
repeated two additional times. Platelets were resuspended in 5 mM Tris-HCI, pH

25 7.5, 5mM EDTA to a final volume of approximately 30 ml and were homogenized
with 20 strokes in a Dounce homogenizer. Membranes were pelleted at 41,000 x
g, resuspended in 40-50 ml 20 mM Tris-HCI, pH 7.5, 1 mM EDTA, 0.1 mM
dithiothreitol, and 10 ml aliquots were frozen in liquid N2 and stored at -80° C. To
complete membrane preparation, aliquots were thawed, pooled, and homogenized

30 with 5 strokes of a Dounce homogenizer. Membranes were pelleted and washed 3
times in 10 mM triethanoclamine-HCI, pH 7.4, 5 mM EDTA, and resuspended in 20-
25 ml 50 mM Tris-HCI, pH 7.5, 10 mM MgClz, 1 mM EGTA, and 1% DMSO.

Aliquots of membranes were frozen in liquid N2 and stored at -80° C. Membranes
were stable for at least 3 months. 20 units of platelet concentrates typically yielded

35 250 mg of membrane protein. Protein concentration was determined by a Lowry
assay (Lowry et al, J. Biol. Chem., vol. 183, pp.265-275 (1951).




of fromabout 5 to about 95 percent active ingredient. Suitable solid
carriers are known in the art, e.g., nagnesium carbonate, magnesi um
st ear at e, woalsmgoastigar or | actose. Tablets, powders, cacheEtgsoamcio
capsul es can be used as solid dosage fornms suitable for oral

adm ni strati on. Exanples of pharnmaceutically acceptable 15 carriers
and net hods of manufacture for variougs-conpositions may be found in
A.  Gennaro (ed.), The Science and Pr actlce of Pharmacy, 20th

Editi n (2000).
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at room temperature. Packard UniFilter GF/C filter plates were soaked for at least

20 1 hour in 0.1% polyethyleneimine. The incubated membranes were harvested
using a Packard FilterMate Universal Harvester and were rapidly washed four
times with 300 ul ice cold 50 mM Tris-HCI, pH 7.5, 10 mM MgClz, 1 mM EGTA.
MicroScint 20 scintillation cocktail (25 ul) was added to each well, and the plates
were counted in a Packard TopCount Microplate Scintillation Counter. The specific

25  binding was defined as the total binding minus the nonspecific binding observed in
the presence of excess (50 uM) uniabeled haTRAP. The % Inhibition by a
compound of [BH]haTRAP binding to thrombin receptors was calculated from the
following relationship:

% Inhibition =
30 Total binding-Binding in the presence of a test compound x 100

Total binding-Nonspecific binding
Affinity values (K;) were then determined using the following formula:

ICSO

K;= ; .
! 1+[concentration of radioligand

| affinity (Kp) of radioligand

Hence, a lower value of Kj indicates greater binding affinity.



20 achi eve the desired purpose. The daily dose of a conpound of
Formula | for treatnent of a disease or condition cited above is
about 0. 00D wesakout 100 ng/ kg of body wei ght per day, meEissay
about 0.001 to about 10 ng/ kg. For an average body wei ght of 70 kg,
the dosage level is therefore fromabout 0.1 to about 700 ng of drug
per day, 25 given in a single dose or4®-4 divided doses. The anount
and frequency of adm nistration of the conpounds of the invention
and/of t t har maceutically acceptable salts thereof will be
regulate a rding to the judgnent of the attending clinician
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and 30, 60, 80 min after termination of the drug infusion. In PO experiments the
animals are dosed with the drug using a gavage cannula. Blood samples are
collected at 0, 30, 60, 90, 120, 180, 240, 300, 360 min after dosing. 0.5 ml of the
blood is used for whole blood aggregation and the other 0.5 ml is used for

25 determining the plasma concentration of the drug or its metabolites. Aggregation
is performed immediately after collection of the blood sample as described below.
Whole Blood Aggregation:

A 0.5 ml blood sample is added to 0.5 ml of saline and warmed to 37°C in a
Chronolog whole blood aggregometer. Simultaneously, the impedance electrode
30 iswarmed in saline to 37°C. The blood sample with a stir bar is placed in the
heating block well, the impedance electrode is placed in the blood sample and the
collection software is started. The software is allowed to run until the baseline is
stabilized and then a 20 Q calibration check is performed. 20 Q is equal to 4
blocks on the graphic produced by the computer software. The agonist (haTRAP)
35 is added by an adjustable volume pipette (5-25 jl} and the aggregation curve is



15 cycl ooxygenase inhibitors such as aspirin, neloxicam rofecoxib
and cel ecoxi b; angi otensin antagoni sts such as val sartan,

tel m sart wo o3mandesartran, irbesartran, |osartan and eprOBBSIBAIRI)
endot hel i n antagoni sts such as tezosentan; phosphodi esterase

i nhibitors such as mlrinoone and enoxi none; angi otensin converting
enzynme (ACE) inhibitors such as captagp-il, enalapril, enaliprilat, 20
spirapril, quinapril, perindopril, rampril, fosinopril
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In vivo Antitumor Procedure:

Tests in the human breast carcinoma medel in nude mouse are conducted
according to the procedure reported in S. Even-Ram et. al., Nature Medicine, 4, 8,
25 pp. 909-914 (1988).
Compounds of the present invention are surprisingly active in the ex-vivo

platelet aggregation test model. In these studies, the compound of Example 2 of
this invention, after oral administration at a dose of 0.1 mg/kg, completely inhibited
aggregation of platelets induced by exogenously added thrombin receptor

30 activating peptide for duration of 24 hours. Even after 48 hours, approximately
65% of inhibition of platelet aggregation was sustained. In contrast, N-alkyl
carbamate analogs, Examples 1A, 2A and 13 of US 6,063,847, were studied under
similar conditions using a dose of 0.5 mg/kg, a 5-fold increase over the dose of the
compound of Example 2. Under these conditions, the N-alkyl compounds showed

35 no significant inhibition of platelet aggregation at various time points.



10 pharmaceutical conposition or nethod of treatnent. Preferably one
conpound of Formula | is used. Simlarly, the term"one or nore

addi ti onaWwocaneyes/ascul ar  agents” nmeans that one to threerveshditsional
drugs may be administered in conbination with a conpound of Formul a
|; preferably, one additional conmpound is admnistered in

conbi nation with a conpound of Fornulgi-l. The additional 15

cardi ovascul ar agents can be adm ni stered sequentially or
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GompoundVBHatBBs KoY Wi B APERTBRLPTRRE of LAY SULEHPEE ALPTer

and a sepfs@bives) Matiifttions Cam V& idlionaard ihkindedrtdifalvanisinltae spigeaid i n
a pharmaceutically acceptable carrier, wth the conpound of Formula

| and t h&CRRe@the AreRel) XERfiap- agent being present in anounts such
that the conbination is therapeutically effective. AKkit is
advampageous for adm nistering a conbinati on when, for exanple, the
conponents 25 nust be administered at different time intervals or
when they are in different dosage forns. The activity of the
conmpounds of Formula | can be determ ned by the follow ng
procedures. In Vitro Testing Procedure for Thronbin Receptor

Ant agoni sts: 30 Preparation of [3HLhaTRAP

A(pF-F)R(ChA) (hR) (12-Y)-NH2 (1.03 ng) and 10% Pd/ C (5. 07 ng) were
suspended in DVF (250 pl) and diisopropylethylanm ne (10 pl). The
vessel was attached to the tritiumline, frozen in liquid nitrogen
and evacuated. Tritiumgas (342 nCi) was then added to the flask,
which was stirred at roomtenperature for 2 35 hours. At the

conpl etion of the reaction, the excess tritiumwas renoved and the
reacted peptide solution was diluted with DM (0.5 n) and filtered
to renove the WO 03/089428 PCT/US03/ 11510 -47



5 catalyst. The collected DVF solution of the crude peptide was
diluted with water and freeze dried to renove the labile tritium
The solid peptide was redissolved in water and the freeze drying
process repeated. The tritiated peptisde ([3H haTRAP) was di ssol ved
in 0.5 mM of 0.1% aqueous TFA and purified by HPLC using the
followi ng conditions: colum, Vydac Cl18, 25 cmx 9.4 mm|.D.; nobile
phase, (A 10 0.1 % TFA in water, (B) 0.1 % TFA in CH3CN, gradient,
(A/B) fy 100/, 40/60 over 30 min; flowrate, 5 m /mn;

B et

det ecti on, nm The radi ochem cal purity of [3H] haTRAP was
99% as anal yzed by HPLC. A batch of 14.9 i at a specific activity
of 16,470 | TGN bR BB SRR G llias f of - menbr ancs 15
Pl atel et nenbranes were prepared using a nodification of the nmethod
of Natarajan et al (Natarajan et al, Int. J. Peptide Protein Res.,
vol . 45, pp.145-151 (1995) from 20 units of platelet concentrates
obtained fromthe North Jer X er_(Fast Oange, N J.)
within 48 hours of collectio carried out at 4 C
under approved bi ohazard sa atelets were
centrifuged at 20 100 x g f to renmove red cells.
The supernatants were de?_.g at 3000 x g for 15
mnutes to pellet platelet's. suspended in 10 nmM
Tris-HCl, pH 7.5, 150 nM NaCdl', 5 total volune of 200
m and centrifuged at 4400 x g for 10 m nutes. This step was
repeated two additional tinmes. Platéledts were resuspended in 5 niv
Tris-HCl, pH 25 7.5, 5 M EDTA to a final volunme of approximtely 30

N and gy ghiieiRaentA8hectbtdbleHalBbf S efe itferdoPNHGEInhoMgeni zer .
Menbranes were pelleted at 41,000 x g, resuspended in 40-50 mM 20 MM

Tris-HCl, pH=£=5, eé‘é\‘{tggﬁ%ptignél dﬂ\dbléjbérm;o'[ hreitol, and 10 m
aliquots were froZzen in liquid N2 and stored at -80 C. To conplete
menbr ane pr %ng@é.i on, aliquots were thawed, pool ed, and honobgeni zed
30 with 5 strokes of a Dounce honogeni zer. Menbranes were pelleted
and washed .times in 10 mMtriethanolam ne-HCl, pH 7.4, 5 nM EDTA,
and resuspe Bd in 20- 25 ni 50 mM Tris-HCl, pH 7.5, 10 MM MgCl 2, 1
mM EGTA, and 1 % DMSO. Aliquots of menbranes were frq;enmi nliquid
R

N2 and stored at -80 gw anbhasng,s E L s r1_R

4

1
S_L.RM R g R4 RRw
14
S—‘\Rm R )13 or R
R™ ’ 13 R™ 14
R ToRBLyR 1 1
R R®7 R4 R13

R'is independently selected from the group consisting of H and (C+-Cg)alkyl;

R? is independently selected from the group consisting of H, (C4-Cg)alkyl;



were stable for at least 3 nonths. 20 units of platelet concentrates
typically yielded 35 250 ng of nenbrane protein. Protein
concentration was determ ned by a Lowmwy assay (Lowy et al, J. Biol.
Chem, vol. 193, pp.265-275 (1951). -YiO 03/ 089428 PCT/ US03/ 11510 -48
5 Hi gh Throughput Thromnbi n Receptor Radioligand Bi ndi ng Assay
Thronbi n receptor antagoni sts were screened using a nodification of
the thronbin receptor radioligand binding assay of Ahn et al. (Ahn
et al, MIl. p® : ey P . k
per f or med inR 9I§q{\/§errlﬂ'lg%l\)ft¥hégng)gﬁggyf(gif@Qﬁﬁ?l'g%@é%%}“&?@%%l Mg(zrsay
vol ume qfr2@0:.pl. Platel et menbranes 10 and [3H haTRAP were diluted
to 0.4 ng/ and 22.2 nM respectively, in binding buffer (50 nM

(10" m i h 009 DRy ottt & o iode G Brb v ks DT BueRa Hbloos
DVSO. | oth | i ndi 0 . of  dil d | uti
and 00 BPC8 o 6P P GBI Fhare'e SR AN PHAS BYSE0 CARTA 8% DNEG)

were added to each 15 well, and the reaction was started by the

addi ti dﬁ’gomemrsp?ﬂdowhﬁ'@%ﬁ@n*‘e@ Q@Gpﬂ)‘bsuqﬁhﬂtéﬁi AY W] | ). The binding
was not significantly inhibited by 5% DVMSO. Conpounds were tested at
t hr ee concenffriaflitedssybstituents adapramigsly sefpstedirandbe oigyrecersidigdPiand
vortex-m xed gently on a Lab-Line Titer Plate Shaker for 1 hour at
room t eRPergitanceR* FeatkenadylUni Filter GF/C filter plates were soaked
for at least 20 1 hour in 0.1 % pol yet hyl enei m ne. The i ncubated
menbr anes weR‘eaithRY est mdiepasderdlyascRatddfrdmbihktgeoitendibtingesisal (C;-
Harvester and were rapidly washed four tines with 300 pl ice cold 50

MM Tr i scielkyl, BherfylSherf) BMI MICCR)cydloByEGT R anlRETtaReh figeler are -
scintillation cocktail (25 pl) was added to each well, and the plates

vere cqap.ed JE%H%%&@PK@T—Q)JWE&B’%);;MM RPhal BnPRitAtthé hAfdg@R tSRmrer .

|
The specific ndi ng was d ned as the total binding mnus the
nonspeci.ti ¢, bLadifag observed in the presence of excess (50 NM
unl abel e%ﬁl EQTRAP. The % I nhibition by a conpound of [3H] haTRAP

lr3|e|ng![ ingntsﬁi :)FEH ﬁméﬂd rR%SPet ﬁ’lrdap%en‘f@ls%ﬁgc?é@ﬁo%rtﬂgg?g@p cér?giétmﬁji SR’

and
—OR’, provided that when the optional double bond is present, R*? is absent;

R®is H, OH or (C4-Cg)alkoxy;

Bis —-CH=CH-;

each R is independently selected from H, (C-Cg)alkyl, (C5-Cg)cycloalkyi,
A{CH23neNHC{OYOR™® -(CH2)sNHC(O)R®, ~(CHy)isNHC(OINRR®,
(CH2)neNHSO,R "8, -(CH,)nsNHSO.NR*R®, and -(CH2)nsC(OINRPR? where ¢ is 0-
4, haloalkyl, and halogen;

each R™ is independently selected from H. (C1-Cg)alkyl, -CH. (C1-Cg)alkoxy,

R¥-aryl(C1-Cg)alkyl, heteroaryl, heteroarylalkyl, heterocycyl,



% I nhibition = 30 Total binding-Binding in the presence of a test
compound x 100 Total binding-Nonspecific binding Affinity values (K
) were then determned using the following fornmula: 1C50 K;= 1+
concentration of radioligand affini-t4-(Ko) of radioligandj Hence, a
| ower val ue of Ki indicates greater binding affinity. WO 03/089428
PCT/ US03/ 11510 -49- 5 Materials A(pF-F)R(ChA) (hR) Y-NH2 and

A(pF-F) R(ChA) (hR) (1 2-Y)-NH2, were custom synthesized by AnaSpec Inc.
(San Jose, Gfterobhgyuyity of these peptides was >95% Tritium gas
(97% was purchased from EGXG Mound, M am sburg Chio. The gas was

b I d $oN/ 5 Tri ber. 10
i or oscr ot 58 BRI G R BRI A o B backcara
| nst : t 5 P b -
ovnon! Guc i SR cod B S AL c FhC R B AR col e ghic O
Consci hai red k |l dt ilibrate f

nsci O‘&J‘sh@? aire ﬁ%‘?’%@%%lﬁs monkeys are allowed to equilibrate for

30 mint RO is inserted into a brachial vein for
infusion of tgst dry 15 Another needl e catheter is inserted into

S.
t he ot her br%ctﬁ”&lRoga%%{bWéﬁgl% o8 A SQHBCVCJE@HafwerﬁF‘B'é‘bCV%?rﬁl“‘@ 1%.5 I'n
t hose experinments where the conmpound is admnistered orally only one
cat het € 2ja§"gised. A baseline bl ood sanple (1-2 ml) is collected in
vacut ai ner tubes containing a 1t3hrorrzt1)i n inhibitor CVS 2139 (100 pg/0.1
m saline) ashemmireattlbesiayel o'’ oTRE @raslpdted frhemthiergrasedonsisting of -
i ntravenously over a 20 period of 30 mn. Blood sanples (1 m) are
col | ect @HaENSC(OIORIDB, -(BB1hvisNHAYOIRE®, -60id-)3OHBMINFIRT n af t er
term nation of the drug infusion. In PO experinments the aninmals are
dosed WdHY)I;NeIStard°® ust g N HBOAIR Ravmre.. B ®ad sanples are
R'® is independently selected from the group consisting of (C4-Cg)alkyl,
phenyl and benzyi;
R™ is H, alkoxy, (C1-Ce)alkyl, (C1-Cg)alkoxy(C1-Cg)alkyl-, R**-0-C(3)-(Cs-
Ce)alkyi-. (C3-Cgoycloalkyl, R?'-aryl, R?'-aryl(Cs-Cg)alkyl, haloalkyl, alkeny!,
halosubstituted alkenyl, alkynyl, halosubstituted alkynyl, R*'-heteroaryl, R*'-(C;-
Ce)alkyl heteroaryl, R*'-(C4-Cg)alkyl heterocycloalkyl, R?°R*N-(C;-Cg)alkyl.
R¥RZN-(C0O)-(C4-Cgalkyl, R**R#*N-(CQ)0-(C+-Cg)alkyl, R®BO(COIN(R*)-(C+-
Ce)alkyl, RPSO.N(R?)-(C4-Celalkyl, RFPRPN-(CO)-N(R?)-(C4-Cg)alkyl, R¥°R*N-
SO2,N(R™)-(C1-Ce)alkyl,
RPN-{CO)-N(R®)-(C4-Cgalkyl, RBRZ?®N-S0,(C1-Cg)alkyl, HOS(O)2-(C-Cg)alkyl,
(OH)2P(O)2-(C1-Ce)alkyl, R%-S-(C1-Cg)alkyl, R?-S(0)4-(C1-Ce)alkyi or
hydroxy(C4-Cg)alkyl},

R' is independently selected from the group consisting of H, (C1-Cg)atkyi,

phenyl, and benzyl;



collected at 0, 30, 60, 90, 120, 180, 240, 300, 360 min after dosing.
0.5 mM of the blood is used for whol e bl ood aggregati on and the
other 0.5 m is used for 25 determ ning the plasma concentration of
the drug or its netabolites. Aggregafion is perforned i mediately
after collection of the blood sanple as described bel ow. Wol e Bl ood
Aggregation: A 0.5 m blood sanple is added to 0.5 m of saline and
warnmed to 37C in a Chronol og whol e bl ood aggregoneter.

Si nul t aneous?y is 4 e 3iJTPEHABAE iRHESEHRMAGY s8Rcled W@ﬁm@gidups@?drisrwn?@f
37C. The bl ood sanple with a stir bar is placed in the heating bl ock
wel I, the inpedance electrode is placed in the blood sanple and the
collection software is started. The software is allowed to run until

t he basel,ng-is abi]i.zed d,th 0 | } QN K is
perforngg? gg&sgxﬁihgéhgéﬁtgﬂ%’“%ﬁg@ﬁ§y§noﬁhgﬁbpg%ﬁgggbg%ggéed by the
conmput er,, software.  The agoni.st (h 54 s add b j ustabl e
vo e DBRRIER e B tint "RG0 ety s B B Ftsh o

PCT/ US03/ O -50 5 recorded for 10 mi nutes. Maxi num aggregation in
Cord

6 m nut | ow ng agonist addition is the value recorded. In vitro
Pl at el et Aggr.egation .Procedure. Pl atel et aggregation studies were

per f or mEdORE CorMTRGR 6 NS Gaft FocNBEO-BetiRar SAOMR( Badnar , B.
Condra, C., Gould, R J., anq3 Connolly, T.M_, Throm 10 Res., vol.

77, pp.-4EE -HEQ)-NIFIBY) -SENEGY -aée):B51t ahche®R Pr om heal t hy human
subjects who were aspirin free for at |east 7 days by veni puncture
usi ng ACD asR¥antli adBgWspaikyl; Pl atel et rich plasma was prepared by
centrifugation at 100Xg for 15 mnutes at 15 deg C. Platelets were
pel l eted at FBOGOKY(@NG:)atkshed(DRE e-9MpR*huti@)radREabi 50 .00iR4i ni ng 1
mM EGTA and 20 pg/m apyrase to inhibit 15 aggregati on. Aggregation

was perfor meefad (@ 0OMalkQMPEHREY(®-CHalkyf bexREPFSAL ja1eCs)ampR; enent ed
with 0.2 ng/m human fibrinogen. Test conpound and platelets were

D e ot e ATy ko bek el el S0P B 1 v
t hr onbi(@h_@ﬁgiaimpi dly vortexing the
R*"is 1, 2 or 3 substituents selected from the group consisting of H, (Cy-
Cglalkyi, (Cs-Cgloycloalkyl, (Cq-Cg)alkoxy, halogen and -OH; and
R? and R? are independently selected from the group consisting of H.
(C4-Cglalkyl, (C4-Cglalkoxy, R¥-aryl(C-Cg)alkyl, heteroaryl, heteroarylalkyl,
nydroxy(C+-Ceglalkyl, (C1-Cg)alkoxy(C4-Cg)alkyl, heterocyclyl, heterocyciyalkyl, and
haloalkyl; or

R* and R? taken together form a spirocyclic or a heterospirocyclic ring of 3-

6 atoms.

2. A compound of claim 1 wherein n is 0.

3. A compound of claim 1 wherein the optional double bond is not present.



m xture using a Lab Line Titer Plate Shaker (speed 7). Percent
aggregation was 20 nonitored as increasing light transmttance at 405
nmin a Spectronax Plate Reader. In vivo Antitunor Procedure: Tests
in the human breast carci noma nodel -isa- nude nouse are conduct ed
according to the procedure reported in S. Even-Ram at at, Nature
Medicine, 4, 8, 25 pp. 909-914 (1988). Conpounds of the present
invention are surprisingly active in the ex-vivo platelet '
aggregation test nodel. In these studies, the conpound of Exanple 2
of this invention, after oral admnistration at a dose of 0.1 ng/Kkg,

conpletely iphihit [ i on. ok pl [ £ y exogenously
added thr onb/?.go&)"g(?@ﬁ?g?%%ﬁﬁg@“‘%@q %g%p@ﬁegé@loaﬁ%gﬁr%t@on of 24
hours. Even after 48 hours, approxinmately 65% of inhibition of

pl atel et aggregati on was sustained. In contrast, N-alkyl carbamate
anal ogs, Exanples 1A, 2A and 13 of US.6,063,847, were studied under
siml arScond‘i\PPB"rE@U[]@iOﬁ@Eaﬁ“(%l;é’the'@Rs '?rb‘/(PJg(Qéiﬁﬁauﬁﬂi d i ncrease over
t he dose of the conpound of Exanple 2. Under these conditions, the
N al kyl conmpounds showed 35 no significant inhibition of platelet
aggregation at various tinme points. WO 03/089428 PCT/ US03/ 11510 -51
5 Wi | et he dreswauni obeleimdnwvhereirbdenisdysdyli ddedhed te Brijyuaeaibon nwigt h
the specific enbodinents set forth above, nany alternatives,

nodi f i cakivanrs, Aantis suasiitading 1 toh@readktivehts decppéoentVv.t o t hose of
ordinary skill in the art. Al such alternatives, nodifications, and
variations are intended to fall within the spirit and scope of the
present invention. 10 -52- Wat is clainmed is: 1 A conpound

represept ed DrokPBuld ¥ elaihd wheeiihais 7 BReh@EHF BlBdy!.

8. A compound of claim 1 wherein R, R' and R" are each independently

selected from the group consisting of H and (C4-Cg)alkyl and R%is H.

9. A compound of claim 1 wherein Q is
14
ek STt R
14
R or R13
r13 R R

R™ Ri4
wherein at least one of R' and R™ is R, wherein R is -(CH2),sNHC(Q)OR ™ -
(CH2)nsNHC(O)R™®® | (CHy)nsNHC(OINRR®, (CH2)sNHSO2R™ or
-(CH2)nsNHSO,NR*R® wherein pgis 0-2 and R R and R* are (C4-Cg)alky! and

R%is H.



ORR RLe Q R RBR Het or a pharnmaceutically acceptable salt or
sol vate thereof, wherein: represents an optional double bond; nis
0-2; Qis R13 R13 R14 R13 R14 R13 R13 R14 R13 14 t:::, 13 Rla R 14
Rl14 R a R4 RR13 R14 R13 Rl is independently selected fromthe
group consisting of Hand (Cl1-C" )alkyl; R2 is independently
selected fromthe group consisting of H (Cl-C6)alkyl; -53- R3is H,
hydroxy, (Cl-C6)al koxy, (Cl-C6)alkyl, halogen, (C3-C6)cycloalkyl, or
-NR 22 J@3; W?é ring nitrogen can form an

N- oxi de or aﬁ%@??‘éﬁgﬁgw%? r@in{t%?s (C1-C4)al kyl group, wherein
Het is attached to B a carbon atom ring nmenber, and wherein the
Het group is suybstitu W Wis 1to 4 substituents i ndependent |y
sel ected “fo he gr Bisting of R21-aryl and R21- het eroaryl ;

R4 and Roear mdepenﬂently sel ected fromthe group consisting of H
(C1- C6)al kyl, phenyl, Ténzyl and (C3-C6)cycloal kyl, or R4 and R5

t aken toget her are - (C|—|2)4- -(CH2) 5- or -(CH2)2- NR?-(CHZ)Z and
forma ring whdrinthe J{ICHE}AQ@HC((Q)@\RIGE,MCHQ{?@N%@)&*?%Ched; R8, RI10
and R11 are independently selected fromthe group consisting of Rl
and (CH2)nNHC(OINR*R®, -(CHo)nsNHSO.R ™, or «(CH2)nsNHSO.NR?R® wherein g is

0-2.

11. A compound of claim 9 or 10 wherein R is ~(CHy)sNHC{O)OR ', -
(CHoIsNHC(O)R™®, -(CH2)nsNHC{OINRR®, ~(CHy)nsNHSO,R '8 or -
CH2)asNHSO:NRR®; R R and R* are (C1-Cg)alkyl; and R® is H, wherein ngis

0-4.

12. A compound of claim 11 wherein R is -NHC(O)OR"™® -NHC{O)R'®,

-NHC({CINRR®, and R'®® and R* are (C1-Ce)alkyl, and R® is H.

13. A compound of claim 12 wherein R is -NHC(O)OR ", wherein R'® is (C4-

Ce)alkyl.
14. A compound of claim 9 or 10 wherein R?, R®, R®, R®, R'% and R" are each
hydrogen, R' is -CHs, B is-CH=CH-, Het is W-pyridyl, W is R?'-pheny! or R*'-pyridy|

and R*' is-CF5 or F.

15. A compound of claim 14 wherein R is-NHC(O)YOR™®® and R'® is-CH- or



-OR1, provided that when the optional double bond is present, R70 is
absent; RO is H OH or (Cl-C6)al koxy; Bis -CH=CH; each R13 is
i ndependently selected fromH, (Cl-C6)alkyl, (C3-C8)cycloal kyl.
- (CH2) n6NHC( O) OR16b, - (CH2) n6NHC( O RiHb - ( CH2) n6NHC( O) NR4ARS,
- (CH2) "6NHSO2R16, - (CH2)"6NHSO2NR4R5, and - (CH2) n6C( O) NR28R29wher e n6
is 0- 4, haloal kyl, and hal ogen; each R14 is independently sel ected
fromH (Cl-C6)al kyl, -OH, (Cl-C6)al koxy, R27-aryl (Cl-C6)al kyl,
het er oaryl et eroaryl al kyl, heterocycyl, -54- heterocyclyal kyl,
-(CH2) n6NI—Z|C( ) OR16b, - (CH2) 16NHC( O R16b - (CH2) n6NHC( O NR4RS,
- (CH2) 16NHSQ2Rt 6, - ( CH2) n6NHSO2NR4R5, and - (CH2) "6C( O) NR28R29wher e n6
is 0- 4, halogen and hal oal kyl; or R13 and R14 taken together forma

het i - 6 at wh t
Tbast ol of Radrr ERh R Rk S o P e RPN ot ng of
( CH2) N6NHC( O) OR16b, - ( CH2) n6Nk 0) R16b, - (CH2) n6NHC( O) NRARS, -

(CH2) " 6NIdSBR RS 6, - ( CH2) n6NRY 6 hS0-¥; R16 is

i ndependghipf-se N ettSEHCHy o,,:. %nghlgllcs S IRy | |
phenyl areH | ; R16b is g4 oxy, (Cl-Co6)6

( Cl1- C6) aFk@Xy®Cl- C6) al kyl -, 2 &C(O) (C1- Cofd}

(C3-C6) cycl ogl kyl , R21-aryl, jqaryl (C1-Co) al k)ﬁ \H}&I oal kyl ,

al kenyl , haf q%ubstl tuted al k Ayl al kynyl,
R21- het er oary R2i - (Cl- C6)al Kyl heter oaryl
het erocycl ogbkyl , R28R29N- (Cl-28yal kyl R28R29N-
R28R29N- ( n@] @ - C6) al kyl,

R28SO2N( R29) - (C1- C6) al kyl ® R28R29N—(CO) N(R29) (Cl CG) al kyI R28R29N-
S02- 2N (R29) - (C1- C6) al kyl, R28N- (CO) - N(R29) - ( C1- C6) al kyl ,

R28R29N- SCJZ(Cl C6) al kyI HOS(O)Z (C1-Co) ai kyl ,

WNHCO.Et Q H_H

&1- 06) al kyl
9 - (C1- 06) al kyl ,




(OH) 2P( O 2- (C1-C6) al kyl, R28-S-(Cl-C6)al kyl, R28-S(0) 2-(C1-C6)al kyl

or hydroxy(Cl-C6)alkyl); R' is independently selected fromthe group
consisting of H (G -C6)al kyl phenyl, and benzyl; -55- R2Z1 is 1 to 3
substituents independently sel ected-f#omthe group consisting of H.
-CN, -CF3, -OCF3, hal ogen, -NO2, (Cl-C6)alkyl, -0OH (C1-C6)al koxy,
(C1-C6)- al kylam no-, di-((Cl-C6)al kyl)am no-, NR25R26- ( Cl1-C6) al kyl -
hydr oxy- (Cl-C6)al kyl -, - C(OOR', -C(OR', -NHCOR16, -NHSO2R16, -
NHSO2CH2CF3, -C( O NR25R26 - NR 25 C(O) NR25R26 -S(O) Rt 3, -S(O)2R13
and -SRIR R22is K.Qhiel- G i

(Cl-C6)aikyl 27 is 1, 2 or 3 sustituents selected frjomthe group
consi sting o N (C1- ©8)al kyl, [[( @8- C8) cycl oal kyl ,
hal ogen and €4 and R28 and R29¥dre i ndependently se
i st] \ Kyl , (Cl-C6)al koxy,
R27-aryl (Cl- hal kyl, heter oary et eroaryl al kyl .
hydr oxy( C1- Cb ofl, (Cl-C6) al koXy(€fs Co6) al kyl, heterocyd yl,
het er ocycl yal kyI and hal oal kyl: or R28 and R29 t aken toget her form
a spirocyclic or a heterospirocyclic ring of 3- 6 atons. 2. A
corrpoundoof el ahdp.clcheres leSnnbbea 3. A} ouad..pf claim1l wherein
. d slnd 4. A conpound of claim

Ited fromthe

and

17. A compound of claim 1, selected from the group consisting of

H H
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5. A compound of claim®6-1 wherein R3is Hor (Cl-C6)alkyl. 6. A
conpound of claim1l wherein Het is pyridyl attached to B by a carbon
ring menber, and is substituted by 1 or 2 substituents selected from
W 7. A conpound of claim6 wherein-Wis R27-phenyl or R21-pyridyl.

8. A conmpound of claiml wherein R8, R10 and Rl11 are each

i ndependently selected fromthe group consisting of H and
(Cl-Co)alkyl and RO is H 9. A conmpound of claiml wherein Qis R13
R14 R13 Rl4 R13 RI3 &,y Ra or RI3 R13 Ra R13 14 R14 R wherein

at | east '@@ R13 is R wherein Ris -(CH2)n6NHC( O OR16n
(CH2), 6NF Ny bcozEt( NH@()@) NRARS5, - (CH2) n6NHSC2R16, or
(CHZ) " 6NHSORNRARS wher el n6 is 0-2 and R16b, R16 and R4 are
(C1-C6) al kyl ind R5 |s ¥ -57- 10. A conmpound of claim9 wherein Q
is H3C CH3 la J or whereln Ris -(CH2) n6NHC( O ORt 6b,
- (CH2) n6NH R 16b ° MENHC( O) NRARS, - (CH2) n6NHSQ2R16, or
- (CH2) n6NHSO2NR4 RS wher ein n6is 0-2. 11. A conmpound of claim9 or
10 wherein R is -(CH2)n6NHC( O OR16b, - i CH2) o6NHC( O R16b,
-(CH2) nGNHQQLMRS,O ( ChiZpRBNHSC2R16, or- (CH2),,, 6NHSO2NR4R5; RI16b,
R16 and P (G ﬁﬁ%l; and R5 is H, wherei.l n6 is
H;H H H
@ N
F F

and the compounds of the following formula

o
A
W

X

7 N

wherein R21 and R are as defined in Table 1:



0-4. 12. A conpound of claim 11l wherein Ris -NHC(O ORl6b
-NHC(O Rt 6b. -NHC(O) NR4R5, and R16b and R4 are (C -C6)al kyl, and R5
is H 13. A conmpound of claim 12 wherein Ris -NHC(O OR1l6b. wherein
R16b is (Cl- C6)al kyl. 14. A conpoundtef claim9 or 10 wherein R2,
R3, R8, R9, R10 and Rlt are each hydrogen, Rl is -CH3, B is-CH=CH,
Het is Wpyridyl, Wis R21-phenyl or R27-pyrdyl and R21 is-CF3 or F.
15. A conpound of claim 14 wherein R is-NHC(O ORl6b and R16b is-CH3
or -58- -CH2CH3. 16. A conpound of claim 1 selected fromthe group
consisting of O HH QH H_ t MNHCONHCEREO H H - 4gp . dI NHS02CH3 0 H H
. % INHOOOH3 O HHHHH~H'NNN | RFF OHKHH ,,NHCOZEl O H H
,» NHCO2El 0 H H , NHCO1Et O RAL| ANEROREy OOHQ HOHHHHHHHH
NNNN \ i I I\ CN CF -F—i—\

-CFy | -NHCO,CHq
-CF, | -NHCO;CHCH,

-CF3 | -NHGO3CH,CH5OCH,

H | -NHCO,CHCH,,
<NHCO,CH,CH,,

CF2 | INHCOCH;
-CF, | ANHCOCH,

P | -INHCOCH,CH;

0
i
niNHE—<]

F <NHCOCH,
-CFy | -NHGOCH:OCH;
-CFy | -NHCOCH,OCI{CICH,

-GF, | -NHCONHCH,CH,
-GF; | -NHGONHCH;

<«NHGONHCH;

-NHGONHCH,CH,

«NHCONHCH,CH,,

«GF5 | -NHSO5CHq

CF, | -NHSOLCHCH,

GFy | -NHSO.CHoGHaCH
H | -MHSOLCH,

-CF,
2| lINHSO,CHj

*HINHSO,CH,CH5

and the compounds of the following formula:



OHOHHOHH 0 ,,NHCOREt ,NHCOMe ,,NHC--Q OHOHO HHHHHH
H NNN I I INI CF3 F -59- OHH, ,NHCONHVe H H , Y90NHSO=Me O H. H
, » N\WcozCHzCOZH HHOHHHHHHH NNN / A\ CF3CF3 F OHH
NHCO2CHI CONH, H H. , CH2NHCO2El H H "GONHEl OHOHOH HHHHH
ane N/ NF F CFA 17. A conpound of claim1, selected fromthe group

consisting of O HHOHHOHH .,ilNHCOZCH2CHp HO NHCO2CHCHa O
YNHSO2CH, NH\" CFa\ Pr \ F OHH ~QNHCONHCH3 O H H
Q
H H A
o
H:i A
X
N
<

wherein Ar and R are as defined in Table 2:

Tabls 2
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AINHCO,E

0

F

©

.

\O/SME -uIlNHCOEEt

\Cﬁi -nllNHCOgEt
Me

mHNHCO,E

o]




O O yOMHCOCH3 H\H H= N N
\ NHCOpEt ONHCOpEt
IJN~IIjN FF ONHHOHH,.

ONF and the conpounds of the follow-mg-formrula OHH HKHN
wherein R21 and R are as defined in Table 1:

\ 1\

~ F O H. H NHCC2EI

I '\ I F\

NHCCOZEI

[l gt
ir R
T MNHCO,E
"
R WINHCO,Et
E“"‘J
“.%:jcomi, INHCO,EE
\g’”“wN HINHCLUIGEL
L.
-8, ~IINHCOEL
rF
o UNHEO,Et
o “INNHCO,EL
i
™ —~afHCOLEL
ot
CH “NHTTE
'
O, P
4
- SIS b
\_i)-u,]
e
T
T,:]/Cl
- ijm ~NBECO,EL

I HCQ,EL

AT
Ar E]
o HHITE
o
e
3
"E"-"‘gi MINHGO,CH,CONH,
e
e ARHT U
1
Ohto wHNHEO, B
ety
Lt
oMo AMHIE RS
LJ
Tjﬁ' SINHCOLCH OO e
i ~NHC O CHCOH

F-60- 0O HHOHHOH
0 HHNHOO2Et HH O H

NXKOEt HO O H HH N F




Table 1 R2Z1 R -CF, -NHCO2-t--butyl -CF, -NHCOOCHS -CF2

- NHCO, CH2CH3 - CF, - NHCO, CH2CH, OCH, . H - NHGO, CH2CH3 F <NHCO2CH2CH3
-CF, "INHCOCH3 -CF2 <NHCOCH3 F -""II'NHCOCH2CH3 F O Il " $IINHC -a
F <NHCOCH3 - CF2 - NHCOCH, CCH3 - CF, -RHCOCH20C(O) CH, - CF,

- NHCONHCH2CH3 - CF, - NHCONHCH, ; F <NHCONHCH3 F - NHCONHCH, CH3 F
<NHCONHCH, CH3 -CF, -NHSO CH2 -CF, -NHSO CH2CH3 -CF3

-NHSO, CH, . CH2CH2 H -NHSO., CH3 -CF, ,"INHS02CH3 F ," | NHS02CH2CH3

and t he,&PERABBESILEf thBSollRlihgrafud:or mul a:

y b H )
P -‘“T" iR
ool j
o S
H i

&

wherein R is as defined in Table 3;

.
YR

or a pharmaceutically acceptable isomer, salt or solvate thereof,



-62- O HHR OHN Ar wherein Ar and R are as defined in Table 2:
TeblE 2 AT -R,,"NHCO2Et t 1.1"NHCOR2Et -~SMe ."NHCO2Et | N
ATUUNHCOREE OVe G3 -"r ~tt NHCQREt TI1INHCOEt . --nNHCO Ec |
N~~NHC<J2E[ -"I1INHCQ2EI NJ ,..V~ -6§NHOO Et ~tO0 -mNHCO2Et -E N’
NHCO2Et ti'M4, ;. 1 cl .rva-", ea

18. A compound of claim 1 having the following formula:

o H H

Em:bumncaacmwg
i

¥

Y

f‘“\)_{“

e

or a pharmaceutically acceptable isomer, salt or solvate thereof.

19. A compound of claim 1 having the following formula:

WNHSO,CH;

or a pharmaceutically acceptable isomer, salt or solvate thereof.

20. A compound of claim 1 having the following formula:

ANHCONMHGH,

or a pharmaceutically acceptable isomer, salt or solvate thereof,

21. A compound of claim 1 having the following formula:



‘rJ _~ cl utSHCO2Et ~~ ~i~I.HCO2Et Frl.12 ~_t F ,,,F "INHCO CJ

CONH, | OlU INHCO EE OAfo ..,.r,.ev_,. ..eNHCO CHECO2Me
UVHCQO, , CH, CO2H - 64- and conpounds of ‘the following fornula: H HYi
~r1r ~l.~ .4tiR hJJf N4" ' F whetein Ris as defined in Table 3:

U (continued) 0J Ozti' n or a pharmaceutically acceptable
I somer, salt or solvate thereof. -65- 18. A conpound of claim1
havi ng the follow ng fornul a:

SR WNHCO,GH,CH,

O
—

H

L

or a pharmaceutically acceptable isomer, salt or sclvate thereof.

22. A compound of claim 1 having the foilowing formula:

O;- HI HI WNHCO,CH,CHy
O
Hz =

or a pharmaceutically acceptable isomer, salt or solvate thereof.

23. A compound of any of claims 1, and 16-22, where said salt is a bisulfate.

24 A pharmaceutical composition comprising an effective amount of a

compound of any of claims 1-23, and a pharmaceutically acceptable carrier.

25 A pharmaceutical composition comprising an effective amount of a
compound of any of claims 1-23, in combination with an additiona! cardiovascular

agent



o HHu.ranco~cw,cs+, H~k ~~ 1 F or a pharmaceutically acceptable
| somer, salt or solvate thereof. 19. A conpound of claim1 having
the followwng fornula: o HH "t\NHSQ2CH3 , OHHN ~1 F or a
pharmaceutically acceptable isoner, -salt or solvate thereof. 20. A
conmpound of claim1l having the following formula: OH H , ~~NHCONHCH3
H H N or a pharnmaceutically acceptable isoner, salt or solvate
thereof. 21. A conpound of claim1 having the follow ng fornul a:
-66- O H H NHCOZCHZCH3 Cn N or a pharmaceutically acceptable isomer,
salt or solvate thereof. 22. A conpound of claim21 having the

fol I ow pg T ox LA Jicht LTS St ordibgtd ciafN 25, wherein the additional

cardiovascular agent is selected from the group consisting of thromboxane A2
biosynthesis inhibitors, GP lib/llla antagonists, thromboxane antagonists, adenosine
diphosphate inhibitors, cyclooxygenase inhibitors, angiotensin antagonists,
endothelin antagonists, angiotensin converting enzyme

inhibitors, neutral endopeptidase inhibitors, anticoagulants, diuretics, and platelet

aggregation inhibitors.

27. A pharmaceutical composition according to claim 25 or 26, wherein the
additional cardiovascular agent is selected from the group consisting of aspirin,
seratrodast, picotamide, ramatroban; clopidogrel, meloxicam, rofecoxib, celecoxib,
valsartan, telmisartan, candesartan, irbesartan, losartan, eprosartan, tezoseritan,
mitrinone, enoximaone, captopril, enalapril, enalaprilat, spirapril, guinapril,
perindopril, ramipril, fosinopril, trandolapril, lisinopril, moexipril, benazepril,
candoxatril, ecadotril, ximelagatran, fondaparin, enoxaparin, chlorothiazide,
hydrochlorothiazide, ethacrynic acid, furosemide, amiloride, abciximab, eptifibatide,

and clopidogrel bisulfate.

28. A pharmaceutical composition according to any one of claims 25, 26, or 27,

wherein the additional cardiovascular agent is aspirin or clopidogrel bisulfate.

29. A pharmaceutical composition according to any one of claims 25, 26, 27, or



or a pharmaceutically acceptable isoner, salt or solvate thereof. 23.
A compound of any of clainms 1, and 16-22, where said salt is a

bi sul fate. 24. A pharnaceutical conposition conprising an effective
anount of a conpound of any of clairAs- 1-23, and a pharmaceutically
acceptabl e carrier, 25. A pharmaceutical conposition conprising an
effective anount of a conpound of any of clainms 1-23, in conbination
with an additional cardiovascular agent -67- 26 A pharmaceuti cal
conposigg, Mea@ﬁ%éluegag@opﬂheldar&évawa%@g@ni RRgaddioht @18h000 mg per
cardi ovascul ar agent is selected fromthé group consisting of
thronmboyxape A2 biosynthesis inhibitors, GP Ilb/llla antagonists,

t hr onboxane ant agoni sts, adenosi ne diphosphate i nhi bitors,

cycl ooxygenase inhi bitors, angiotensin antagonists, endothelin

ant agoni sts, angi otensin converting enzyne inhibitors, neutral

endope dase nhibit r ant | ul ant. di,uretics,. and. pl atel et
2gar sgatton s R B e s Mg AR LEHHES pporeRanEedbog 1 o
claim25 or 26, wherein tg addi ti onal cardlovascular ent is

sel ect eQPV‘fC[E(SW?H'@tng‘&P&"% lggrepyiRy GPSHISS Fagliets %%%R%&gg?%-

pi cot am de, ramatroban; clopidogrel, neloxicam rofecoxib, celecoxib,
val sart an, telnisartan, candesartan, i rbesartan, |osartan,

eprosartan, tezose itan, mtrinone, enoxinone, captopril, enalapril,
enal aprill at /A sipgnimgueitical peinmmgsition, accpedinghtiogiain 30 ahichris In the form of
fosinopril, trandolapril, lisinopril, noexipril, benazepril,

candoxagtawders ec tadbitis iand comeisagdtonal - OBqredegdraciiye epsdipar.i n,

chl orot hi azi de, hydrochl orot hi azi de, ethacrynic acid, furosem de,

am | oride, abciximb, eptifibatide, and clopidogrel bisulfate. 28. A
pharmaceutical conposition according to any one of clains 25, 26, or

27, W eimn bi‘?’@rn@é&@hhtﬂ%hﬁﬁ.ﬁ@n%@ﬁ%@b agenbal @hi@bRs i MR form
cl opi dogrel bisulfate phar maceutical conposition according to

any onexQf sl LRperbon QJr} eﬁ’]ruls;cﬁ’ﬁor grﬁae%@f@di%&&%rmﬁmo‘c the

car di ovascul ar agent ranges rom1l ng per

33. A pharmaceutical composition according to claim 24, which is delivered

transdermaily and is in the form of creams, lotions, aerosols and / or emulsions.

34. A pharmaceutical composition according to any one of claims 24, 30, 31, 32,

or 33, which is administered in a dose of 0.001 to 100 mg/kg body weight per day.

35. A pharmaceutical composition according to claim 34, which is administered

in a dose of 0.001 to 10 mg/kg body weight per day.

36.  AKit, comprising in a single package one container comprising a compound

according to any one of claims 1 - 23 in a pharmaceutically acceptable carrier, and



dose. 30. A pharnaceutical conposition according to claim24, which
isin solid formof powders, tablets, dispersible granules,
capsul es, cachets or suppositories. 31. A pharmaceutical conposition
according to claim30, which is in the formof powders or tablets
and conprises from5 - 95 percent active ingredient. 32. A
pharmaceutical conposition according to claim24, which is in liquid
form of a solution, a suspension, an enul sion or an aerosol suitable
for In%@gar%c&{%am@r%mp g%bﬁ@rcsmwwa SRGREd Lo G
24, which 1s delivered ansdermally and 1s In ? form of creans,

| otions d/ or enulsions. 34. A pharnaceutlca
conp05|%xgﬁ&§%%%$a?ﬂg to any one of clainms 24, 30, 31, 32, or 33,
which is adm nistered in a dose of 0.001 to 100 ngy/kg body wei ght per
day. 35. A pharnaceutical conposition according to claim34, which

50, A K doRbAreTral R e 'Oe%eje&’glotr%ﬁ’@k RCREHEY “DaRASeng. 2

conmpound according to any one of clains 1 - in a pharnmaceutically
accept aICIRAFPIENE HAWP Qe@S'StzHW%‘éfﬁﬁF%@@@ﬁt%a H'@ﬁy%%?l'%ﬂ'ﬁ'&)réngf’ her
cardi ovascul ar agent in a pharmaceuticall acceptable carrier. 37. A

kit acdbyldimgtagenigtitiossoxaneraataganins cadesosivgraplrspbels whibdgent i s
one selected fromthe group consisting of thronboxane A2

bi osyntdyekiosygariaski itlhbgorsGRngibtansin drdagmisigoandatbelin antagboistne

ant agoni st s, adenosi ne di phosphate inhibitors, cyclooxygenase

i nhi bi targteasigicoheasing eanyagdmibtcss, wauded katopeptitlaagamtisiters,
angi ot ensi n converting enzyne inhibitors, neutral endopeptidase

i nhi bi tftigoagulatBt diceRd! and platslbua rég§tiorﬁ|ﬂﬁlbﬁ1bﬁj el et aggregation
inhibitors. 38. A kit according to claim36 or claim37, wherein the

ot her cardiovascul ar agent is selected fromthe group consisting of
aspirin, seratrodast, picotam de, ramatroban; clopidogrel,

mel oxi cam  rof; ESQ&rB;’nﬁG{SlcﬁﬁﬂXﬁ@or 48h$ 3y tﬁﬁere?ﬂh@ cﬁﬁért@d?daovascuiar

candesartan esarta | 'osartan, epr osartan ezosentan, mitrinone,

enox MO < ARLARS b BA ARE Lhe R BRI, scPRHd R hcordidiee |

peri ndo

ramatroban; clopidogrel, meloxicam, rofecoxib, celecoxib, valsartan, telmisartan,
candesartan, ibesartan, losartan, eprosartan, tezosentan, mitrinone, enoximone,
captopril, enalapril, enalaprilat, spirapril, quinapril, perindopril, ramiprit, fosinopril,
trandolapril, lisinopril, moexipril, benazepril, candoxatril, ecadotril, ximelagatran,

fondaparin, enoxaparin, chlorothiazide, hydrochlorothiazide, ethacrynic acid,

furosemide, amiloride, abciximab, eptifibatide, and clopidogrel bisulfate.

39.  AKkit according to claim 38, wherein the other cardiovascular agent is aspirin

or clopidogrel bisulfate.

40. Use of a compound of any of claims 1-23 for the manufacture of a



trandol april, lisinopril, noexipril, benazepril, candoxatril,
ecadotril, xinelagatran, fondaparin, enoxaparin, chlorothiazide,
hydr ochl or ot hi azi de, ethacrynic acid, furosem de, am/loride,
abci xi mab, eptifibatide, and clopidodgtel bisulfate. 39. A kit
according to claim38, wherein the other cardi ovascul ar agent is
aspirin or clopidogrel bisulfate. 40. Use of a conpound of any of
claims 1-23 for the manufacture of a -70- nedicanent for the

t r eat menkdiehnieRt RS treatnddMef @6hB0OB Sthef@R1DSS] @sterd¥Rer t ensi on,
angi na pectoris, arrhythm a, heart failure, nyocardial infarction,

gl omer H’qy%%ﬁélbh' Sngih HeBRAL! &rrﬁq}tﬁﬁ\(ae he%ﬁrfgﬂpgeﬁ’?%ér&a‘?kﬁé’ﬂ&ﬁon

peripheral ascul ar” di seases, annatory disorders, cerebral

i schem r?]%rtﬁ r|1|s4ﬂ1dori‘f§8t|@%tr&e bR o i@ QY o R pfé@hgﬁ]%a@&aéﬁ

conbi natyon W tH an ad I ona ovascu ar "agent

ohar odibtdte8) iRl GRITRAcbR) cbRbrldMRlor ancddl OT00S!

arrhythm a, heart failure, nyocardial infarction,

gl omer ul onephritis, thronbotic stroke, thr omboenbol ytic stroke,
peri pher al vascul ar di seases, inflammatory disorders, _cerebral

i schemid or Sgnefer compoungsgf %@b%‘?‘ﬂ?'ﬁ?f 1-63dn spmbinetigReyity 3n eAdtional
addi ti onal cardiovascul ar agent is selected fromthe group

consi stqaﬁ@owsquﬂﬁr@g@@kMéhe\mmu&:sﬁwﬁféﬁ wefisamsnt tardhe Gpatmen/of| | a
ant agoni sts, thronboxane antagoni sts, adenosi ne di phosphate

i nhi bi ttbmbomatmwem@e r@sthh@ﬁis,mw,eﬁangiboxmmm pedioagomirsttismia,
endot hel i n antagoni sts, angiotensin converting enzyne inhibitors,
neut r al heandapept hdaserdiailinfardtionsglomantlboeplyitisatitrembdticsebkes, and
pl at el et aggregation inhibitors. 43. Use according to any one of

cl ai ms thbnMocd@bolWiestedie, bBApiasHE] vasnalr digsaisds aMAGRHAGryaiesttielss
selected fromthe group consisting of aspirin, seratrodast,

pi cot ardeieyral BEBEHRPS Gargkppi dogrel, nel oxi cam rof ecoxi b, cel ecoxib,
val sartan, telm sartan, candesartan i bersartan, |osartan,

eprosartan, tezosentan, mlrinone, - 71 enoxinone, captopril,
enal april, enalaprilat, spirapril, quinapril, perindopril, rampril,

42.  Use according to claim 41 wherein the additional cardiovascular agent is
selected from the group consisting of thromboxane A2 biosynthesis inhibitors, GP
lIb/tila antagonists, thromboxane antagonists, adenosine diphosphate inhibitors,
cyclooxygenase inhibitors, angiotensin antagonists, endothelin antagonists,
angiotensin converting enzyme inhibitors, neutral endopeptidase inhibitors,

anticoagulants, diuretics, and platelet aggregation inhibitors.

43.  Use according to any one of claims 41 or 42, wherein the additional
cardiovascular agent is selected from the group consisting of aspirin, seratrodast,
picotamide, ramatroban; clopidogrel, meloxicam, rofecoxib, celecoxib, valsartan,

telmisartan, candesartan, ibersartan, losartan, eprosartan, tezosentan, milrinone,



fosinopril, trandolapril, lisinopril, noexipril, benazepril,
candoxatril, ecadotril, xinelagatran, fondaparin, enoxaparin,

chl or ot hi azi de, hydrochl or ot hi azi de, ethacrynic acid, furosem de,

am | oride, abciximb, eptifibatide, -7end cl opi dogrel bisulfate. 44.
Use according to claim43, wherein the additional cardiovascul ar
agent is aspirin or clopidogrel bisulfate. 45. Use according to any
one of clains 41, 42, 43 or 44 wherein the dosage of the

car di ov,

d@rS&E”‘@T" 3R R Rk, R T PN B, i
pomder%

r t
Cuppos: PPPEUTbEndaBE Feddy %-‘nﬁ%%ﬁ%ﬁﬁ?%spﬁ% Rt N p—
is inthe[ﬁg owders or tabIeF atﬂ rrprlses from 5-95 percent
active MG ai"aﬂtfonﬂgparwg@naé%?rm é“{% em 40 wher ei n the
medi cament is in quid formof a_  solution, uspensi on,

enul si d?Vdé‘PC%‘PfOHB?%g%IetE@ﬁWﬁ'Slaé‘q‘ 5‘Hroﬁﬁ'ﬁ§leataf‘6|ﬁ“d@f Q%’é”‘é‘@c%ﬁ”dﬂ%d?o

any one of clainms 40, wherein the nedicanment is delivered
t r ansdetnéetippidaae! bisulfatet he form of creans, |otions, aerosols and /
or emul sions. -72- 50, Use according to any one of clains 40, 46, 47,
48 or 49, wherein the nedicanment is admnistered in a dose of 0.001
to 100 ng/ kg body wei ght per day. 51. Use according to claim 50,
wher ei 4 he Usedacanting te slagd ridnindeesie tha additiordd sardidvascORt agentli®
ng/ kg body wei ght. 52. Method of preparation of a conmpound of the
f ol | ow axgirfrosmalbsidogi@! bistlfatel NHCO, CHpC! - ~  H ~yH whi ch conpri ses
reacting a conpound of formula O HHO ,IENHZ H ZH

45.  Use according to any one of claims 41, 42, 43 or 44, wherein the dosage of

the cardiovascular agent ranges from 1 to 1000 mg per dose.

48.  Use according to claim 40, wherein the medicament is in solid form of

powders, tablets dispersible granules, capsules, cachets or suppositories.

47.  Use according to claim 46, wherein the medicament is in the form of

powders or tablets and comprises from 5-95 percent active ingredient.

48.  Use according to claim 40, wherein the medicament is in liquid form of a

solution, a suspension, an emulsion or an aerosol suitable for inhalation.

49 Use according to any one of claims 40, wherein the medicament is delivered

transdermally and is in the form of creams, lotions, aerosols and / or emulsions.



N | F in dichloronethane with triethylam ne and ethyl chl orof ornate.

-72 -
50.  Use according to any one of claims 40, 46, 47, 48 or 49, wherein the
medicament is administered in a dose of 0.001 to 100 mg/kg body weight per day.

51.  Use according to claim 50, wherein the medicament is administered in a

dose of 0.001 to 10 mg/kg body weight.

52. Method of preparation of a compound of the following formula:

oH R
g NRCDGHLTHy
H \ﬁ:*
: j
F

which comprises reacting a compound of formula
6HH
q}i‘;@.ﬂ\um
H
g
e
P

in dichloromethane with triethylamine and ethyl chloroformate.



