f 6 OCT 2006 TRI CYCLI C THROVBI N RECEPTOR ANTAGONI STS 5 The present
application clains priority under 35 USC section 119(e) of United States
Provi sional application Serial No. 60/873,072, filed April 16, 2002, the
conplete text, clainms and figures of which are incorporated by]rb‘eU Jem
herein as if fully set forth. BACKGROUND OF THE | NVENTI ON 10 The g e t

I nvention relates to substituted tricyclic thronbin receptor antagonists,
phar maceuti cal conpositions containing themand their use in the treatnent
of di seases associ at ed verreytivconirasiesy rECBETORSENENGOSISIS I est enosi s,
hypertensi on, angi na pectoris, arrhythma, heart failure, cerebral ischem a,
stroke, inflammtory disorders, neurodegenerative di seases and cancer. The
invention 15 also relates to the conbination of novel conpounds of the

i nvention and ot her cardiovascul ar agents. Thronbin is known to have a

vari ety of actiypd | ' hi i : t o g S are
known fgo be premélp ﬁ%né ngSghﬁ%ag{oﬁ@?/@gésbgémﬁmﬁpg a?gp;%gse,hanv@s@ggigt snoot h
muscl e celUniteccGthies Erpeisional applimationidarisb Nos 66/373,072, filad rAgfribri6, 200Bossi bl e

that thronpin receptor, ant.agoni sts, al so known as _protea activate .
recept or ?Biﬁ?”}ﬁi?%gtgm’ﬂﬁ -qr]dsfﬁ)%mﬁé:? ﬁ‘fh'&?]af%@‘:??@%[?f?éﬁgyB?ftefwccﬁ’r'g%rlei'rb,

i nfl anmat eyeyif falyhrstaettherotic and fibroproliferative disorders, as well as
other disorders in which thronbin and its receptor play a pathol ogi cal

role. CThronbin receptor aBAUKGROUNPEOF TIHE IRENTIER identified based on
20 SURHCt U S ki iokent Ul Sion Rlalet A ALY 1000 s7r o896 O
4879- 4887 ani@gdists, phamaacautidabesnppsitivhs esnimisingitheinasailtiadr bsd ingtheot ent
! anso SRRSO of BppRAR i Saciaiishests, pergecigsisgotoncsis
N-Tr ans- cihyperepsiop, Ahgioadrictorts, gurathmiao Reartifaillire; geretgaNseherdia, Ripkede
oty IRREROUAIIBS oSl dhased sna¥0re, T Buorigh 31
di scl Bxed alse gfates to the combination of novel compounds of the invention and other
cardiovascular agents.

Thrombin is known 1o have a variety of activities in different celi types and
thrombin receptors are known to be present 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
C,ZS 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 disclosed as being potent thrombin receptor

antagonists, for example N-trans-cinnamoyl-p-fluoroPhe-p-guanidinoPhe-teu-Arg-
NH2 and N-trans-cinnamoyl-p-fluoroPhe-p-guanidinoPhe-Leu-Arg-Arg-NH;.

30 . Peptide thrornbin receptor antagonists are also disclosed in WO 94/03479,
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 (WG 01/96330) and
10/271715.
35



6, 063, 847, US 6, 326,380 and U. S. Serial Nos. 09/880222 (WO 01/96330) and
10/ 271715. 35 16 OCT 2006 -2 5 SUMVARY OF THE | NVENTI ON The present

i nvention relates to thronbin receptor antagonists represented by the
Formula 1: 3 YR (CH)n R® X R15 RO Q RL R2 R8 Rt 10 Het {l§ @CTa2006
pharmaceutical ly acceptable salt or solvate thereof, wherein: the single
dotted line represents an optional single bond;, CJ ----- represents an
optional double bond; nis 0-2; 15 QispR13 R13 R14 R13 R14 R13 R13 R14 R13
to R4 RI3 ~1 RR 13 14 14 1aR13 R R13 or Rl14 R R13 R14 13 R14 14 R Rla
R13 RR 14 13R Rl is independently selected fromthe group consisting of H,
(Cl-CG?aI kyl, fluoro(Cl-C6)al kyl-, difluoro(Cl-C6)alkyl -
trifluoro-(Cl-06)alkyl-, (C3SCHRMARYGBRRKYHE | \CENC@NaI kenyl ,

Dy 0y PreBERLhY yenier SpeLh R tbolor o pdses e

dlfluoro(fﬂf@‘a"}%lkyl , trifluoro-(Cl-C6)al kyl-, (C3-C6)cycloal kyl,

10 [
or a pharmaceutically acceptable salt or solvate thereof, wherein: ( -
the single dotted line represents an optional single bond; )
----- represents an optional double bond;
nis 0-2;
15 Qis .
14 14 13
. R13 RS g1 R R" g1 R R R e
< R™ R¥W = R4 R13
14
E——\ 13 R 13 OF R
R14R . 14 R
R R R# R"

R1 is independently selected from the group consisting of H, (C1-Cg)alkyl,
fluoro(C4-Cg)alky!t-, difluoro(C1-Ceg)alkyl-, trifluoro-(C1-Ceg)alkyl-, (C2-Cg)cycloalkyl,
(C2-Cs) alkenyl, hydroxy-(C4-Cg)alkyl-, and amino(C1-Cg)alkyl-; 3

20 R2 is independently selected from the group consisting of H, (C4-Cg)alkyl, ()
fluoro(C1-Cg)alkyl-, difluoro(C1-Cg)alkyl-, trifluoro-(C1-Cg)alkyl-, (C3-Cg)cycloalkyt,
(Co-Cg)alkenyl, hydroxy-(C1-Cg)alkyl-, and amino(C1-Cg)alkyl-;

R3 is H, hydroxy, (C4-Cg)alkoxy, -SOR16, -SO2R17, -C(O)OR17,

-C(O)NR8R18, -(C4-Cg)alkyl-C(O)NR18R1S, (C4-Cg)alkyl, halogen, fluoro(C1-

25 Cg)alkyl-, difluoro(C1-Cg)alkyl-, triflucro(C1-Cg)alkyi-, {C3-Cg)cycloalkyl, (C3-Cs)-
cycloalkyl-(C41-Cgjalkyl-, (C2-Cg)alkenyl, aryl(C4-Cg)alkyl-, aryl(Co-Cglalkenyl-,
heteroaryl(C1-Cg)alkyl-, heteroaryl(C2-Cg)alkenyl-, hydroxy(C1-Cg)-alkyl-,
~NRZR%, NR?RZ.(C1-Cg)alkyl-, aryl, thio(C1-Cg)alkyl-, (C1-Cg)alkyl-thio(C1-

Cg)alkyl-, (C1-Cg)alkoxy(C1-Cg)alkyl-, NR'®R'%-C(0)-(C+-Cs)alkyl- or (Cs-

30 Cg)eycloalkyl-(C+-Cg)alkyl-;

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



(C2-Co6) al kenyl , hydroxy-(Cl-C6)al kyl -, and am no(Cl-C6)al kyl-; R3 is H,
hydr oxy, (Cl-C6)al koxy, -SOR16, -S02R17, -C(O ORl7, -C(O NR18R19,
-(Cl-Co6) al kyl - C(O NR18R19, (C1l-C6)alkyl, hal ogen, fluoro(Cl- 25 C6)al kyl -

di fl uoro(C1-C6)al kyl -, trifluoro(Cl-C6)alkyl-, (C3-C6)cycloal ky| 6 g
cycl oal kyl - (CL-C8) al kyl -, (C2-C8)al kenyl, aryl (Cl- C8)al kyl - 16 0CT 200
aryl (C2- Cs) al kenyl - het er oaryl (Cl- C6) al kyl -, heteroaryl (C2- Co6) al kenyl -
hydr oxy( Cl1- C6) - al kyI ,  -NR 22R23 NR22R23-( Cl- C6) al kyl -, aryl,

t hi o( Cl1- CG)aIkyI . (Cl- CG)aIkyI-thio(Cl C6) al kyl -

Cl-C6 N Cl- C6 I | - C3 30
(06) cycl) % (' @%@ %"‘ds rt'i"Qaa '?l%)ﬁ&m%“ T E’l?'g %'QP(S%&%/I group of
5to 10 atqweummrgreeplmm d C1t©4 alkyhghmrp, mtmrelndﬁelt i$ attachetdod bpaons

d dent | lLected f th f N O
ond 5, " wherUBRR G e ey TRl (e MetaPue i SubstgTE B W) o oup
with a Cl-C4 al Wis grc@dmubmmtmmblependemtﬂy selbetddtfeord thy group avhsistiag om
ring menbeg (@rgggﬁgeﬂﬁ?&k@é auﬂgoLtnﬂuérogeP%ﬁggém&ne%woéé{(cg%@afkp_,f0 4

substituent$ ent consi

( C1- coal kidz-Clayslogtkyl.- M@)’@w«}n-Cs)aikvl uélhwmcyt%)-gswky-

trifl uoro(;@ﬁzWﬁf@ y;lsj Ikyt9 tK) oa.U1-yI( , Cﬁ l@@bﬂ' WR“
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R21-aryl, \Wére?f'i ﬁH{a@én%é%h&'fovm %rriﬂg cc‘ﬁ‘t‘ﬁéﬁ@ﬂn@ é‘ﬁiéﬁyﬂ@heé@k&%@%cﬁd@ le’-' ng

conpri sin 3 et y nedi oxy group, and R2t- héteroaryl R5 are
i ndepende ¢§"‘§‘E¥ect ed fromthe group consisting of H (Cl- ©6)al kyl,
|1,5 benzyl RhantCE & independéntly selectdd feord the gradge cohsigtitd of Ha(@1-

e fﬁéﬁéﬁ’m‘g&fh (b?ﬂ%@@é@cﬁ%@c 391 R B 51 Jobher aig 29°n 1©
( Cl1- C6) aI ﬂHz)a,-C(-(@Hﬂsﬁor -(CHQMMR {Chip)2- BDBHOIM: a ey withtthermitregan & which
[ ndepende%ey a§g ﬁ%&ﬁgdf romthe group consisting of Rl
R®is H, (C1-Cg)alkyl or phenyl;
20 R7 is H, (C1-Cg)alkyl, -C(0)-R®, -C(O)OR" or —SO,R";
R8, R0 and R1! are independently selected from the group consisting of R1
and —OR’, provided that when the optional double bond is present, R is absent;
R® is H, OH or (C1-Cg)alkoxy;
B is -(CHa)na-, Gis or trans -(CHz)naCR'*=CR'2(CHy)p5 or
25  -(CH2)nC=C(CHz)ns-, wherein n3 is 0-5, n4 and ns are independently 0-2, and R12
and R122 gre independently selected from the group consisting of H, (C1-Cg)alkyl

and halegen;
C ‘ X is -O- or -NRS8- when the dotted line represents a single bond, or X is -OH

or -NHR20 when the bond is absent;
30 Y is =0, =8, (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, (C4-Cg)alkyl, (C3-Cs)cycloalkyl,
~(CH2)nsNHC(O)OR'®®, ((CH2)nsNHC(O)R'®, ~(CH2)nsNHC(OINR'R®,

35  —(CHp)ssNHSO,R'®, —(CHa)nsNHSO:NR*R®, and -(CH,) 1sC(O)NR*R* where

ngis 0-4, haloalkyl, and halogen;

each R is independently selected from H, (C4-Cg)alkyl, -OH,
(C1-Cg)alkoxy, R¥ -aryl(C1-Cg)alkyl, heteroaryl, heteroarylalky!, heterocyciyl,
heterocyclylalkyl, —(CHz)nsNHC(O)OR'®, (CH2)sNHC(O)R'®,



and -OR, provided that when the optional double bond is present, R10 is
absent; RO is H OHor (Cl-C6)alkoxy; Bis -(CH2)n3-, cis or trans

-(CH2) n4CR12=CR12a(CH2) n5 or 25 -(CH2) n4C=C(CH2) n5-, wherein n3 is 0-5, n4

and n5 are independently 0-2, and R12 and Rl2a are |ndependently Efcﬁﬁ%
fromthe group consisting of H (Cl-C6)al kyl and halogen; Xis -

when the dotted line represents a single bond, or Xis -CH C or -NHR20 when
the bond is absent; 30 Y is =0 =S, (H H., (H, OH) or (H, (C1-0C6)alkoxy)

when the dotted line represents a single bond, or when the bond is absent,
Yis =Q (H

i ndeperentl %éﬁ@@%%‘l&% H(C'("ﬂﬁsltl@élzﬁy C_:%@%gﬂal k%s‘f{dNﬁ &ygngl 31s

(cro)nevw SCERIEL O ROV Rlp ot BRI S0 wnere s 15

0- 4, hal oal kyl, teken tegetheR farn iasspinndgpiindeathieyersspirot rticfringroft3-
(C1-Co) al kél -O—| (Cl C6) al koxy, R27-aryl (Cl-C6)al kyl, heteroaryl,
het er oar yl » heterocyclyl, , -(CH2)n6NHC(O Rl het erocycl yl al kyI

-(CGH2) “6NHC(O)O?vFaé$éu%tie°as@Gﬁ %9@-?3 orR'™i £éﬂg§ 6%7(%)}( cgpsisting
0(?2%6§£%£33N®(%%yﬂ6%%%& ta((:%)hgwéég?@)NR ?n a spi ?ogsc: ;sc

Ria’i 8 sol SN0 Re - Grap S OBNRTR AN 15H: el R RS vk,

- ( CH2) n5NHeY(i9)R46b, - (CH2) n6NHC( O) NRAR5, - ( CH2) n6NHSC2R16,
-(CH2) n6NHSOZNR4R5 and - (CH2) n6C(O) NR28R29 where n6 is 0-4; R15 is_absent
when the dof f edRY useab&qme-ém thezdaiteryline tepresents a single band and is H, (C4-

Cglalkyl, -NR18R18 or -OR17 when the bond is absent;

G

15 R16 is independently selected from the group consisting of (C1-Cs)alky|,
phenyl and benzyf;

R is H, alkoxy, (C1-Cg)alkyl, (C1-Cg)alkoxy(C1-Cg)alkyl-, R**-0-C(O)-(C1-
Cg)alkyl-, (Ca-Ce)cycloalkyl, R*'-aryl, R¥'-aryl(C1-Cs)alkyl, haloalkyl, alkenyl,
halosubstituted alkenyl, alkynyl, halosubstituted alkynyl, R*'-heteroaryl,

20 R*-(C4-Cg)alkyl heteroaryl, R*'-(C4-Cg)alky! heterocycloalkyt,
RZR?N-(C1-Cg)alkyl, R®R?N-(C0)-(C1-Cg)alkyl, R®R®N-(C0)0-(C1-Cg)alkyl,
R?O(COIN(R®)-(C1-Cg)atkyl, R¥®S(0)N(R**)-(C1-Cs)alkyl,
RZRZN-(CO)-N(R®)- (C1-Cg)alkyl, RZR®N-S(0)2N(R*)-(C1-Cg)alkyl,
RZ-(COIN(R®®)-(C1-Cg)alkyl, R?R*N-8(0),-(C1-Cs)alkyl, HOS(0)>-(C1-Cg)alkyl,

25  (OH)P(0)~(C1-Cg)alkyl, R?®-S-(C1-Cg)alkyl, R®-S(O)~{C1-Cg)alky! or )
hydroxy(Cs-Cg)alkyl);

R17, R18 and R19 are independently selected from the group consisting of
H, (C1-Cg)alkyt, phenyl, and benzyl;
R20 js H, (C1-Cg)atkyl, 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-Cgalkyl, -OH, (C1-Cg)alkoxy,
(C1-Cg)-alkylamino-, di-((C4-Cg)alkyl)amino-, NR*R**(C1-Cg)alkyl-, hydroxy-(C+-
Cg)alkyl-, -C(O)OR17, -COR17, -NHCOR18, -NHSO2R 16, -NHSO,CH,CF3, -

25426 25 2526 13 13 13,
C(O)NRZR?, -NR®-C(0)-NR®R%, -S(O)R™, -S(0O),R™ and -SR";

35 RZis H or (C1-Cg)alkyl;

2 s H, (C1-Cg)alkyl, -C(O)R¥, -SO,R?, -CONHR? or —~SO;NHR%,
2 is (C4-Cg)alkyl, hydroxy (C41-Cg)alkyl or NR®R¥-((C1-Cg)alkyl)-;



C6) al kyl , -NR18R19, or -ORl7 when the bond is absent; CJ 15 R16 is

I ndependently selected fromthe group consisting of (C1-C6)al kyl, phenyl
and benzyl; R16b is H, al koxy, (Cl-C6)alkyl, (Cl-C6)al koxy(( -C6)alkyl -,
R22-0-C(O - (Cl- ©6)al kyl-, (C3-C6)cycloal kyl, R21-aryl, 15 0CT. 2
R21-aryl (Cl1-C6) al kyl, hal oal kyl, al kenyl, hal osubstituted al kenyl=™"al Q%yl ,
hal osubsti tuted al kynyl, R21-heteroaryl, 20 R2t-(Cl-C6)al kyl heteroaryl,
R21- (Cl- C6) al kyl heterocycl oal kyl , R28R_?5QN-(Cl- Co6) al kyl ,
R28R29N- ( CO) - (C1- C6) al kyl , R28R29N- (CO) O°( Ct - C6) al kyl

R280( CO N( R29) - (C1- C6) a) kyl , R28S( O 2N( R29) - ( C1- C6) al kyl

R28R291§ ( CO) - N( rd RClaGsjrdlepghde AR (R2NGB2PPUH Cons.)iag b H. and
R26- ( CO N( %gﬁ%%) al kyl, R2BR29N- S( O) 2- ( C1- C6) al kyl,

HOS( O) 2- ( CI£'C8§ |, 25 (OH)2P(0O) 2-(Cl1l-C6)al kyl, R28-S-(Cl-Co6)al kyl,

28-S0 2- ( CL- Ry s oMK Cle GBI e ofty Bl 1o ore

I ndependent|y sel ect roup consi sting al'kyl ,

phenyl , an(C{Epaikyl, (RAECé)sytioalkdll {CpCx)akbxy, piatwgen aherOH;, and( O R6 or
-S2R6; 30 R21 is 1 to,3 substituents independently selected fromthe group
consisting of R ag\R™ arsindepepdenthiuselaelrd fromghe gmurspasiriing of Ib(C1-

ol Ao B O R o BRI ccoro

- NHSO2 CHR - | SR2B

_SR13; 35 5°f%(%%wgﬁ%%%ﬁ%9 6?% (ci9‘%§§@'ﬁéy*§f°@§§o'%"§§i‘?“§”

- S2R24, -lwdewlReliobr - SO2NHR24; R4 is (Cl-C6)al kyl, hydroxy (Cl-C6)al kyl or

el acted from o BEnS. i) BEbUERgPrm oo CRE p il RERroBiciR TG Y
( . 3-6 atoms.

15 Thrombin receptor antagonist compounds of the present invention can have
anti-thrombotic, -anti-platelet aggregation, antiatherosclerotic, antirestenotic and/or
anti-coagulant activity. Thrombosis-related diseases treated by the compounds of
this invention include thrombosis, atherosclerosis, restenosis, hypertension, angina
pectoris, arrhythmia, heart failure, myocardial infarction, glomerulonephritis,

20 thrombotic and thromboembolytic stroke, peripheral vascular diseases, other
cardiovascular diseases, cerebral ischemia, inflammmatory 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 | in combination with one or more additional
C 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, arrhythfnia. 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



R27 is 1, 2 or 3 substituents selected fromthe group consisting of H,
(d-cCo6)al kyl, (C3-C6)cycloal kyl, (C1-C6)al koxy, halogen and -OH, and R26 and
R29 are independently selected fromthe group consisting of H, (CL- 60

C6) al kyl , (Cl-06)al koxy, Re7-aryl (Cl-CB)al kyl, heteroaryl, heterohfyD&T k300§
hydr oxy( Cl1- C6) al kyl , (C1-C6)al koxy(C1-C6)al kyl, heterocyclyl,

het erocycl yl al kyl, and hal oal kyl ; or R28 and R29 taken together forma
spirocyclic or a heterospirocyclic ring of 3-6 atons. 15 Thronbin receptor
ant agoni st conpounds of the present inve®™ion can have anti-thronbotic,
anti-platel et aggregation, antiatherosclerotic, antirestenotic and/or

ant i - cgagud adinbatdtion dhthisTRVERRAS iy R B4ERI W FEAFRPdr8 M& ob¥ df tige
conpounds of this invention includé thronmbosis, at’herosclerosis,

rest enosi JIs@35RF lidedi on, angina pectoris, arrhythma, heart failure,

b onboenbol vt | 2onErapOuRERHE TR ehlch et GL8 BRhnacRlfeal compositan. i o

di seases, cohptising a thehspaicaliy bffectiv ampudt 604 d¢entbinatbre ahgeleasbsne Wel | as

ot her disorders in ich thronmbin and its receptor play a pathol ogical role.
Certain erf5aPMd Q "Nlﬁ§aﬂﬁ@éﬂﬁqséﬁmﬁl%@'Q@EEF@"Q'GV%SQ%@W'M“ dsing at

| east q@ne ; cgl}gi IR conmbi nation with one or nore additional
25 cardi ovasul ar g‘é‘@%‘%{g‘?o ?ﬂlea c!taméaj{?nent of thronmbosis, platelet

aggregati on, coagmeambadinmenis ef the inveatiomrelate i heassesoba thresphin aeceptor
di seases, ¢ [1S] admi.ni_st er.i ool [ t t. conpound
of formul aprﬁa ﬂ'a'stl{’]%P'Qésp ALY Oéc.lr[}'fg _Pﬁ%‘ﬁrr?a%:ﬁ%i@@%@@ﬁﬁal—{%@ﬁ{?&gﬁ’% nmanmal
in need ofogyE8H222 @Al "IL7 1715, Ahfiviltsh afe iﬁcbep@rra@aﬁnéréiﬁ%?rrbfé?@né@,l iates to
a nmet hod of usi n? said conmbination in 30 the treatnent of {hronbosis,

19

ﬁt her oscl Fmﬁbig,a R ydtbrere or moyp eddiiesabaardiouaseslar pgents.ifer the tregimentof -
t . . ; - ]
St rokd ™t APEAmRBHE AR(HIBt oedlsBefon WrndPAIER, PR Widthdeol MRS -

i schem a, respicatory diseasss oirdpartichrar ihe, pregehkinivention velatysytohe mutlhed of
multiple sclerosis, diabetes, ost eﬁ)orosi s, renal Oﬁing\chem' a, cerebral

stroke, cotg gAIdEPMBIBABAN I the-leatment ofithiombesis.Athernsanrasies resteRssis) ungs
oo amen HPEREHSRH, ahGRE peciG Y St HESRAaALRS, HFGCABil iefech, o5t P
glomerulonephritis, thrombotic stroke, thromboembolic stroke, peripheral vascular
20 diseases, cerebral ischemia, cancer, rheumatoid arthritis, systemic lupus
erythematosus, multiple sclerosis, diabetes, osteoporosis, renal ischemia, cerebfal
stroke, cerebral ischemié, 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 separate pharmaceutical (j

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 singte bond).
Q is preferably:



16 OCT 2006 -6 5 a conmbination of this invention may be useful in treating
nore than one of the diseases |isted. Some enbodi nents of the invention
relate to a pharmaceutical conposition conprising a therapeutyd %éﬁ
effective anount of a conbination of at |east one conpound of1§ 12806 and
at | east one additional cardiovascular agent in a 10 pharmaceutically
acceptable carrier. Sone enbodi ments of the invention relate to the use of a
thronbin receptor antagoni st disclosed ip any of US 6,063,847, US
6,326,380, U.S. Serial Nos. 09/880222 anf” 10/271715, all of which are

I ncorporated herein by reference, in conbination wth one or nore
addi ti opal cardiovascul ar agents, for the treatnment of 15 thronbosis,

pl at el et aggregati on, coagul ati on, cancegss | g4l agmat ory di seases or
respiratory diseases. In parRan]I‘ar t he phgse i nvention relates to a

met hod of using said conbi onpten th Rrt¢ of thronbosis,

at heroscl erosi s, restenosis Lt ensi on, arjgi na pectoris, arrhythm a,
heart failure, nyocardial [ hritis, thronbotic
stroke, thronboenbolic stroé . rier i pher al sciiar 20 di seases, cerebral

i schemi a, cancer, rheumatoid arthritis, s§striic | upus erythemat osus,

Itipl
Stroke, ool hF Ponfihireata i HaRg ] SR ST kRrebR B2 %ngs
and gastr R nisepreferablyt i @(Et—CH:BvE@rsﬁH@I fiveamenehieretd §2 ringt preferattiy snimorast hna
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i nvention can pr ovi d as a ri 844 ‘S| ng e pac age a
| east Yhe ELFRGUNE Qrﬁblwmrmoae|fhamf<airﬁ1auanﬁo%utsug§htt@m§)a§e pthenthamhd at

I east one ﬁ?@ﬁfg@hemar H@I@%l% more tharCQPRS éddDR“b@urﬁgtltﬁéﬁ!@ aﬁe other
éd'lovasc (ﬂ_ent TAI LED DESCRI PTI ON: 30 For compounds of Fornula I,
ferred hYdPERA- of the variables are as follows: The variable nis

preferabl y O- 2 Eapdcxﬂw pr&feﬁéar@bhgs@reThe optional double bond is

preferably absent (i.e., the bond is a single bond).
H H H:,C CH3
’L’L R HSC CHa
R R
~ H preferably shown as and ,
H H
H
15 | re§gectively.

in the preferred Q rings above, R is preferably —(CHa)nsNHC(O)OR'®, -

(CHa)neNHC(O)R'®®, —(CHa)eNHC(OINR*R®, —(CHa)nsNHSO2R ™ or
—(CH2)neNHSO,NR*R® wherein ng is 0-2, and R'®, R and R* are (C,-Cg)alky! and

C 20 R’is H. More preferred are compounds of Formula | wherein R is —NHC(O)OR™,
-NHC(O)R™®, -NHC(O)NR*R?, -NHSO2R'® or -NHSO,NR*R® wherein R'®, R
and R* are (C1-Cg)alkyl and R®is H. Even more preferred are compounds of
Formula } wherein R is ~=NHC(O)OR™®, -NHC(O)R'® or -NHC(O)NR*R?, wherein
R and R* are (C1-Cg)alky! and R®is H.

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

R? is preferably H, -OH, (C+-Cg)alkyl, (C1-Cs)alkoxy, halogen,
(C3-Cs)cycloalkyl, -C(O)OR" or ~NR#R?; more preferably, R® is H or (C4-Cg)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.



Qis preferably: 16 OCT 2006 -7 5 R13 R14 R13 R14 R13 Rt3 Rta Rta O R13
R13 R14 R13 R 14 R14 with the six-nmenbered Qring being nore preferred. R13
is preferably Hor -CH3. Rl14 is preferably H or -CH3. For the éive-manbered
Qring, preferably no nore than two R13 and R14 substituents hb 06T 806 t han
hydrogen. For the six-nenbered 10 Qring, preferably no nore than four R13
and R14 substituents are other than hydrogen, nore preferably no nore than
two R13 and R14 substituents are other ézan hydrogen Especially preferred
Qrings are: HHRFI3C CH3 R H3CCH3 R™FJ~ HHHH and HHH
preferably shown as and H 15 respectlvely In the preferred Q rings above,

Ris pr5ef eriatgrgari @-ﬁn)eféﬂﬂld(;( mrlﬂ?l eR? -|s(pBHEraBNH€Il®IEgén oréﬂﬁil,)dr@NBE(O) NRARS,
-(CH2)" 6N N%:H " 6NHSO2NR4R5 wherein n6 is 0-2, and R'', R' and
Ware (Cl - E( 5; 3%is H More preferred are corrpounds of Formula I

wherein R i s - cribR’ am—(e:a(ab) RGiependenity efiarty H-a{SazRyelkyl, more
ror e pr of G, q'?'cdéng%*ﬁ ﬁ%@wﬂﬁ@ HHirrark o s of P g e
-NHC(O)RtGFB k. wherein

10 R is preferably H, OH or (C4-Cg)alkoxy; more preferably, R%is H.

B is preferably cis or trans -(CHz)naCR"*=CR"?*(CHa)ns- wherein ng, ns, R'?
and R are as defined above; more preferably, R'? and R' are each H, and ny
and ns are each zero. Particularly preferred are compounds where:n B is trans-
alkenyl, especially -CH=CH-.

15 One group of preferred compounds is that wherein the optional single bond

is present, X is —O-, Y is =0, and R'® is absent. Another preferred group of (J
compounds is that wherein the optional single bond is absent, X is —-OH, Y is

(H,0H) and R'S is H. Compounds wherein the optional single bond is present, X is

-0-, 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 1A:
O R® R0

1 -
: Rz BL U
25 Het 1A
wherein R', R?, R3, 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)seNHC(O)OR™®, ~(CH2)nsNHCOR'®, —(CH,)nsNHCONR®R?,
~(CH2)nsNHSO,R 8 or ~(CHa)nsNHSO.NR*R® wherein ng is 0-2, and R'®, R'® and
30 R*are (Ci-Cgalkyl and R’ is H.
A more preferred embodiment of the invention is a compound of Formuia
IB:



R16b and R4 are (Ct-C6)alkyl and R5 is H 25 Rl and R2 are preferably

I ndependently selected fromthe group consisting of H and (Cl-C6)alkyl;
nore preferably, R is (Ct-C6)alkyl and R2 is H especially preferred are
conpounds wherein R is -CH3 and R is H R3 is preferablyt% @;1290%
(C-C6)alkyl, (Ci-Ce6)alkoxy, halogen, (C3-C6)cycloalkyl, C? r
-NR22R23; nore preferably, R3is Hor (Ct-C6)alkyl. 30 Het is preferably
pyridyl attached to B by a carbon ring nmegber, and is preferably substituted
by 1 or 2 substituents selected fromW nore preferably 1 substituent. Wis
preferably R2'-aryl or R21-heteroaryl. is preferably phenyl. 16 OCT
2006 -8 5 Heteroaryl is preferably’ .. R21 is preferably H, hal ogen
or-CN, or-CF3, especially F, -CN or/-¢ [BY7R10 and R' are each

i ndependently preferably H or (Cl-C8)\a ée preferably H or -CH3;
especially preferred are corrpougo_lﬁgff E Ia wherein R8, R10 and R' are
each H 10 RO is preferably H OTH (Ci\’ﬂZG)al koxy; nore preferably, RO is
H Bis preferably cis or trans -(CH2)n4CR12=CR12, (CH2) n5- wherein n4, nb5.
R12 amd Rl2a are as defined above: nore :;q @)Iy, R12 and Rlga are each

H, and n4 waawlrmsieéﬂ%pm subsidtutarhby ao R araryl grpapea@araénlseaocﬁmfphml
wh B | 15 On f preferred
erein ¢’S%Ubr\ﬁﬁé er e ﬁyérﬁfe%gB Cli-gl, &f;'shm . bon e group O pre erre

conmpounds hat e op |onaI dis present, Xis -0-, Y
is =0, and R15 Esp@aawprefé\nmedmecprrq:‘oemdedaf%@mmeorAErﬂlB wmvaﬂi%aiss t hat

wherein the opti.onal S|n | e bond is. a n 51is
H ConpourfeRe ihg CAROAgHS Bribls ﬂHéf@)@B WherBIRURhis (-Lesaln K e

=0, a R je preferred. 20 Especially preferred are
corpandse B %3?51’3'%%%}: M R is -HO(O) ORL6b wherein RL 6b is

( - C6) al kyl . FAsbised ahOGEEaatﬂ)ltlyronghhyi therspechidation the fplleiviry tedmar enless

ounds e%l%%ﬁﬂg?é%gﬁgWésun erst 8(?0 vthe %HOV\PRQS rrtréaonanf the Qring,

as shown $H€

"Subject” includes both mammals and non-mammalian animals.
“Mammal” 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 “alkyl” applies to “alkyl” as well as the “alkyl” portions of “hydroxyalkyl”,

C' “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(alky!), (which alkyls can be the same or different), carboxy and —C({O)O-alkyl.
Non-iimiting examples of suitable alkyl groups include methyl, ethyl, n-propyl,



A preferred enbodi mrent of the invention is a conpound of Formula IA: OR3
Rlo 87 0 ' 6 1R8 =~ RR 25 NHet IAwherein Rl, R2, R3, R8, RI10,
R11, B, and Het are defined as preferred above. At: |east on oQCTi flicar bon
atons 5-8 is preferably substituted with -(CH2)n6NHC(O) OR 6b,

- (CH26NHCOR16b, - ( CH2) n6NHCONRAR5, - ( CH2) n6NHS02R16 or - ( CH2) n6NHSO02NR4AR5
wherein n6 is 0-2, and R"', R' and 30 R4 are (Cl-C6)alkyl and R5 is H A
nore preferred enbodi ment of the inventlcbn is a conpound of Formula IB: 16
OoCT 2006 -9 .OHHH=1 "7 05 6 HHBC'HHHJ5 Het IB wherein Het is
pyridyl substituted by an R21-aryl group, preferably an R21-phenyl group
wher ei i Riprrtsp)ﬂrmltsdbt-buI?I or-peidiy hebbp enorall] gegyl eflimroptbthyle conpounds of

TGO RGP R IeproRAsiil yl . Ridb | 10 preferably methyl or
Sl e St oy ARCHRE A B UBRER, ntechar Gep somorp il 1o for
meani ngs: carbon chain) comprising one or more double bonds in the chain and which can be
conjugated or unconjugated. Useful alkenyl groups can comprise 2 to about 15
10 carbon atoms in the chain, preferably 2 to about 12 carbon atoms in the chain, and
more preferably 2 to about 6 carbon atoms in the chain. The alkenyl group can be
substituted by one or more substituents independently selected from the group
consisting of halo, alkyl, aryl, cycloalkyl, cyano and alkoxy. Non-limiting examples
of suitable alkenyl groups include ethenyl, propenyl, n-butenyl, 3-methylbut-enyl
15 and n-pentenyl. C\)
Where an alkyl or alkenyl 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.
"Alkynyl" 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 more 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-butynyl, 3-
30 methylbutynyt, 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 alkyl, 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



"Subj ect” includes both mammal s and non-mammal i an ani mal s. " Mammal "
I ncl udes humans and ot her mammalian aninmals. 15 The term "optionally
substituted" means optional substitution with the specified groups,
radicals or noieties. It should be noted that any atomwi th upg agngﬂﬁﬁ
val ences in the text, schenes, exanples and tables herein is assu
have the hydrogen aton(s) to satisfy the valences. The follow ng definitions
apply regardl ess of whether a termis used by itself 20 or in conbination
with other terns, unless ot herw se indicaﬂed. Therefore, the definition of
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group isomers.

"Dihydroxy(C1-Cg)alkyl” refers to an alkyl chain substituted by two hydroxy
groups on two different carbon atoms.

20 . "Fluoroalkyl", "difluoroalkyl" and "triflucroatkyl” mean atkyl chains wherein
the terminal carbon is substituted by 1, 2 or 3 fluoroatoms, respectively, e.g., -CF3,
-CH5CF3, -CH2CHF2 or -CHyCHaF.

" "Halogen" or “halo” refers to fluorine, chlorine, bromine or iodine radicals.
Preferred are ﬂuero, chloro or bromo, and more preferred are fluoro and chloro.
25 "Heteroaryl" means a single ring, bicyclic of benzofused heteroaryl group of
C 5 to 14 ring atoms, preferably about 5 to 10 ring atoms, comprised of 1 o 13
carbon atoms and 1 to 4 heteroatoms independently selected from the group
consisting of N, O and 8, provided that the rings do not include adjacent oxygen
and/or sulfur atoms. N-oxides of the ring nitrogens are alse included, as well as

30 compounds wherein a ring nitrogen is substituted by a (C4-Cj)alkyl group to form a
quaternary amine. Examples of single-ring heteroaryl groups are pyridyl, oxazolyl,
isoxazoly!, oxadiazolyl, furanyl, pyrrolyl, thienyl, imidazolyl, 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]imidazolyi, pyridopyrimidinyl and 7-azaindolyl. Examples



consi sting of halo, alkyl, aryl, cycloal kyl, cyano and al koxy. Non-limting
exanpl es of suitable al kenyl groups include ethenyl, propenyl, n-butenyl,
3-nmet hyl but-enyl 15 and n-pentenyl. C, \Were an al kyl or ahggg%t %@ﬁtn
joins two other variables and is therefore bivalent, the ter LI and
al kenyl ene, respectively, are used. "Al koxy" neans an alkyl-O group in

whi ch the al kyl group is as previously described. Useful alkoxy groups can
conprise 1 to about 12 carbon atons, 20.ppeferably | to about 6 carbon
atonms. Non-limting exanples of suitable al koxy groups include nethoxy,

et hoxy _and jsopropoxy. The al kyl group of the al koxy is |inked to an
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thiomorphoalinyl, thiazolidinyl, 1,3-dioxolanyl, 1,4-dioxanyl, tetrahydrofuranyl,

tetrahydrothiophenyl and tetrahydrothiopyranyl.

20 The term “heterospirocyclic” refers to a spirocyclic structure 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 R15 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-piperaziny!,

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

The above statements, wherein, for example, R4 and R5 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 RS variable occurs more than once in a molecule, those occurrences are
independently selected. Similarly, each occurrence of R'® or R™ is independent of



conprising about 3 to about 10 carbon atons, preferably about 5 to about 10
10 carbon atons. Preferred cycl oal kyl rings contain about 5 to about 7 ring
atons. The cycl oal kyl can be substituted with one or nore substituents, as
defined above, which may be the same or different. Non-limting exa les of
sui t abl e nmonocyclic cycloal kyls include cycl opropyl, cyclobui% OCT %ﬁ
cycl opentyl, cyclohexyl and the like. Non-limting exanples of suitable
nulticyclic cycl oal kyl s include 1-decalinyl, 15 norbornyl, adamantyl and the
i ke. "Cycl oal kyl ene"” refers to a corresggndlng bi val ent ring, wherein the
'p0|nts of attachment to other groups include all positional isomers.

"Di hydroxy(Cl-C6)al kyl " refers to an al kyl chain substituted by two hydroxy
gr oups on anp otherkRy éﬁtR dn tomsamen@.ringo Thosgoskitedin the artimill weogalzeythat and

"trifluoro r rho
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preferred are fOAIROUAGE efithgravention haye atlgastone ARwREedrical pgrzon Ak
bi cyclic OQE@W@W%%'I lQSﬁ'Peer%éflhdgfgoéfvﬁhlrﬂ?con!i_’eéostg’e 5Pl ABEam@se! er ably

about 5 to ring atons rise ona nms and 1 to 4
het er ot omautmrueaeadémd:e;matﬂsemfttbd compounds afrfrpula ) $wherenthegfexiét) reand S,
provi ded t hat s, do not L ude a

/ t
R ol des eStitamiatey ¥ beiDgart af Bisiree ot Thed Ve dthdnRigeS it imounda
wherein a gbAgr8ir b@ﬂﬁwesfoﬁmbaﬁid wmnxweaur{cﬂm@}@ééwic HiAuRs! @s&rﬁéf@ a

guat er nary ani ne. | es of . single-ring heteroaryl groups are [)
oxazol yl , ca&bﬁ@z@m@ned usiagicapvertional techmjquess gither by reacvtmgrgpt;ca dé&ﬁl‘yl

Bigﬁf’hil onfIFESithed SRt ReMlsrol S Y Seerbling ieRElsA KmpBURE RS
graupst&ar emehahynsmmérs( may.alsd includy géorﬁ)atnd%iéonmrdaagnwheiyh,double bond
pyri doJ 2, 3 i m dazol pyr.i dop i ndol les 1 6 OCT

D06 15 15 REpSa AR meyaT 8%69%%@23 dargu 2 (DY \Mg%
I soqui nol ylrsfiinaaPh8ihous, also are contemplated as being part of this invention.
Those skilled in the art will appreciate that for some of the compounds of
Formula |, one isomer will show greater pharmacological activity than other
20 isomers.
- Typical preferred compounds of the present invention have the following

stereochemistry:
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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 hydrochloric, sulfuric, phaspharic, 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



benzot hi enyl (Le., thionaphthenyl), benzi m dazolyl, benzofuranyl,

benzoxazol yl and benzofurazanyl. All positional isoners are contenpl ated,
e.g., 2-pyridyl, 3-pyridyl and 4-pyridyl. The term"Het" is exenplified by
the single ring, bicyclic and benzofused 10 heteroaryl groups 1@;&&“ d

| edi atel y above. Het groups are joined to group i3 by a car |3§@
nmenber, e.qg., Het is 2-pyridyl, 3-pyridyl or 2-quinolyl. The Het ring can
be substituted on any available ring carfpn by a group W 1 to 4 W
substituents can be present on a Net ring. "Heterocycloal kyl"™ nmeans a 4 to 6
menbered saturated ring containing 3 to 15 5 carbon atons and 1 or 2 _
het er o&t orh@sedpyvtrady bed ﬁgewa@@gn treating she sgltorithna sgitable dihde @qupeusi ded

re pyrr oot pE af Al b s B Relt, FEReR B8 Tarel i i
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si ngl ¢0borxiso farfrepbatmadetichiiyndcsdpiablelgolvdtes diochueiihd hydratdsmt ween X and t he

carbon to which,Y and R15 ar ached.in the strycture of 25 Fornula 1. The
oot omal Cdoubr AR Conproiids: S hg jantion 4ra ARUIE NS dRoRe SomRPntRg e bong
i, 02 puaNSposiiy s iyl toateambn peEpARERAERY ), S0l

bond is presen ) i jointoftormaring wth the
ni trogen tascaptabie sally withdnorganiccangdiprgamic basgs. Examplesiobsuctpsaitosredihey| |

1- pi i di_nyl L.yl .. 30 _wherei.n th ' i nyl,, ri I

subset ut SO Rty SRR B, rufdipl® il SRiT AR s el Rans Ao Heludrd
whereils, f0€ sak8fidinted Mhmrﬁﬁcéﬁﬁcégi dtceptdifte anfifled eNER sl amARINGE tARYiIf 1
a group of substituents, neans that R4 and R5 are independently sel ected

when at t ac@@ifes ydrexyaldamines dkmetbyiglugagyne aad thadike. 35 an R4 or RS
variabl e occur sgapfsfet HRBng Aishysitat alBOEGHOS of hUp AR bf S fRetibn with

one or more solvent molecules. This physical association involves varying degrees

be
S,

&

of ionic and covalent bonding, including hydrogen bonding. In certain instances the

20 solvate will be capable of isolation, for example when one or more solvent
molecules are incorporated 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 H;0.

25 Compounds of the present invention in which ng is O can be prepared by .
processes known in the art, for example by the processes described in US. Q )
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 following general scheme:



i ndependently selected. Simlarly, each occurrence of R13 or R14 is

i ndependent of 1 6 OCT 2006 -13 5 any other R13 or R14 in the sanme Q ring.
Those skilled in the art will recognize that the size and nature of the
substituent(s) will affect the nunmber of substituents which can be present.
Conpounds of the invention have at |east one asymetrical carffprfiGit ¢pgg and
therefore all isoners, including enantioners, stereoisoners, rotaners, 10
tautomers and racemates of the corrpounds1 Formula (1) (where they exist)
are contenplated as being part of this imVention. The invention includes d
and | isoners in both pure formand in adm xture, including racemc

m xtures. | sorrer Hanybe prepared usi ndQcenventi onal techni qu@s.y eifyher by
reacting opti cal WJeurd-orzC0ptical |y enpidhe Qe MRL Eri 3 Y,
separating i soné npound of 15 Ppr | somers may Cg de

pr esent . Pol yngrihg or s
al | i neqnHcanor phols |(Bl'so are
hose Skipkdrgd i n the ajt will
ormul a |, one isoner_ ]|
20 isoners. Typica

R mul @ngddonphreper £ &
contenpl at ed as bei ng part : ntion.
appreciate that for sgig, of tHeO€onpounds of
show greater pharmacol ogf cal activity than of hej
preferred conpounds O he present invention ks
stereochem stry: OH Okj '-J CH3~~H~g H' Hef, wth conpounds haying
t hat absol ute stereoghieni stry being nore pre ;
art will appreciate t for sone conmpounds Gf Hormula i, one isokertwill
show greater pharnacologi €al activity than other Fsoners. Conmpounds”ofFt he
invention with a basic group can form pharnaceutically acceptable salts with
organi ¢ and i norgani c aci da. Exanpl es of suitable acigs lf'or
H H

NaBH4 0
MeOH

1) MeSO,C!

2) NaN3

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 MesP provides the amine 9 which is treated with different electrophiles
to provide diverse analogs.



salt formation are hydrochloric, sulfuric, phosphoric, acetic, citric,
oxalic, malonic, 30 salicylic, malic, fumaric, succinic, ascorbic, naleic,
nmet hanesul fonic and other mineral and carboxylic acids well kgopQ7tzagghose
in the art. Preferred enbodinments include bisulfate salts. The salt 1s
prepared by contacting the free base formw th a sufficient anount of the
desired acid to produce a salt. The free 1 6 OCT 2906 -14 5 base form may
be regenerated by treating the salt witlyg suitable dilute aqueous base

sol ution such as dilute aqueous sodi um bicarbonate. The free base form
differs fromits respective salt form sonewhat in certain physical

proper i es, sudwliowingareexamplesiaf preparing compounds ieffarmela bl in the ot her wi se
equi val en | il : , . i nventi on.
Compounds SFTHIEE: the ORI Bbbre ARG Bre Geath el el et bl e

sol vat es, (PippYliafsdassiyhattdeonmiemperatuipBihes(psepramtve thinddyein are aci dic

(e.g., thepeomatypapely); THF ﬁétrmeﬁﬁaﬁ);Wmﬁétram-auahamﬁmﬁ@mcm?m ds

f orm phar ce&t.l cal lﬁ/ .&ﬁpegt g_t%I e salts th i ?or ani ¢ and organi c baSes.
Exanpl es dfPSUEISOREPRWSIYeabg, (g‘QHP[ﬂH‘e%F&%Ii Q!Fﬁﬂ)-cal cium al umi num
lithigh gold and silver salts. Also included 15 are salts formed with

phar maceutical |y acceptabl e am nes sych a nmoni a, al kyl am nes,

hydr oxyal kyl am nes, N nethyl gl ucam n%@?—&e | i ke. "Sol vate" neans a

physi cal association of a conpound of this invention with one or nore

sol vent nol ecul es. This physical 8s8ogi at”i\wggml4 ol ves varying degrees of

I oni ¢ and coval ent bondi ng, incl ugi "‘drog’eﬁ onding. In certain instances
the 20 solvate will be capable ol §s@lation, for exanple when one or nore
sol vent nol ecul es are incorporated injthe crystal lattice of the crystalline
solid. "Solvate" enconpasses both sflfiti on-phase and isol atabl e sol vat es("x
Non-limting exanples of suitable sglvates include ethanol ates, ~»\
nmet hanol ates, and the |ike. "Hydrate .a solvate wherein the sol vent

mol ecul e i s H2O. 25 Conpounds of the present invention in which n6 is 0 can
be prepar &emy: processes known in the art, for exanple by the processes

described in US. 6,063 84y d’n&@&&mﬂ%&ﬁ&n b}f egnce, and by the

processes exenplified ©

HJWMH EtOH, CH;Cl H \H
——
C Y NeBH:CN L N *+ C N
MeOH
CFy CF, CF,
15 1 a-2 p-2

Compound 1, described in US 6,063,847, (1.95 g, 4.2 mmol) was dissolved
in EtOH (40 ml) and CH.Cl> (10 mi). Then, NH; (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 TiCl, (6.3 m!, 6.3 mmol) was o
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
CH30H (10 ml) and NaBH3CN (510 mg, 8 mmol) was added. The resulting
suspension was stirred overnight at rt. The reaction mixture was poured to 1 N
NaOH (100 mi) and extracted with EtOAc (3x 100 ml). The organic layer was
25 combined and dried with Na>S0O4. Removal of solvent afforded product 2 (1.2 g,
62% ). Further separation by PTLC (5% 2 M NHj; in CH3OH/ CH,Cl,) afforded p~2
(spot 1) and a-2 (spot 2} in a 1:2 ratio. p-2: 'HNMR (CDCl3): 5 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: 'HNMR (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,



bel ow. Conpounds of the present invention in which n6 is 1 or 2 are
generally 30 prepared by processes in accordance with the follow ng general
schene: ] 6 OCT 2006 - 15 OHHOOHHOHH OHOH/ OB OH HH
Ph3Pt CH2OVeCl - H H 4N HCI H EBUOX dioxane NN 456 /1 /I r FFF OO

HHHHSOHO HNa NaBH4 0 H 1) MSCRCA H Fi Me3P MeOH H 2) 6nGBB 200 N 8
7/\\ FF OHHOHHOHNR OHNIR CH\ H\ RX N/ N9 1 10

17-

5 2H),2.37 (m, 1H), 2.45 (m, 1H), 2.65 (m, 1H), 3.42 (br s, 1H), 4.70 (m, 1H), 6.61
(m, 2H), 7.26 {m, 2H), 7.75-7.85 (m, 4H), 8.77 {d, J= 1.6 Hz, 1H).
Step 2:
Compound a-2 (110 mg), ethyl chloroformate (0.4 ml) and Et;N (0.5 ml) in
CH,Cl; (6 mi) were stirred for 2 h. The reaction mixture was directly separated by
10 PTLC (EtOAc/hexane, 1:1) to afford the title compound (100 mg, 79%). MS m/z
543 (M+1). HRMS Calcd for CagHseN204F3 (M+1): 543.2471, found 543.2467. '

Example 1A

N-Methyl compound for comparison
c:H_,,

l\\Nco;lCHchg

>

£

-
H

1

/ \ /Hl

CFa

15 Step 1:

OH H

n\\NHCHg NHCH3
NH2CH3 = '

1 ——ie \
NaBH,CN P
CHzOM <

CFy P4

Compound 1 (646 mg, 1.38 mmol) was dissolved in 2.0 M CHaNH; in
N CH3OH (15 ml, 30 mmol) and stirred at rt for 5 min followed by addition of
C_ 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 NHj3 in CH3;OH/ CH2Cl;) afforded p—4 (spot
1, 76 mg, 11%) and a—4 (spot 2, 100 mg, 15%). p—4: 'HNMR (CDCly): & 1.15-1.24
(m, 5H), 1.42 (d, J= 6 Hz, 3H), 1.42-1.61 (m, 2H), 1.71-1.95 (m, 4H), 2.21 (m, 1H),
2.38 (s, 3H), 2.45 (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). a4 'HNMR
(éDCIs): $ 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).

/ \ Ill
= /::\"‘



5 FF Ketone 4 is subjected to a Wttig reaction to provide vinyl

which is
al dehyde
mesyl at e.

ether 5
hydr ol yzed under acidic condition to provide al dehyde 6. The

is reduced to the alcohol 7 and converted to azide 8 via its
Reducti on of the azi do

10 group with Me3P provi desg kh ' 9.
which is treated with different electrophiles to provide di vlaﬁs@cgmggs. 1

6 OCT 2006

. In the
(methyl);

-16 5 Foll owi ng are exanpl es of preparing conpounds of Formula
exanpl es, the follow ng abbrel j ations are used: Et (ethyl); M

Pr (propyl); Ac (acetyl); it (roomtenperature); PTLC

(preparative thin | ayer

chr omat ogr aphy) ;

THE (tetrahydrofuran); TBAF

(t etrabn- GteplZ2anmoni um f | uori de) ;
(trifluoromethanesul fonyl).
Step 1: OHHOHHOHHDO YOi

-Tips (triisopropylsilyl); and Tf

10 Exanple 1 O H H etNHCO3CHzCH3 O H H N CF3
(NH NHJa .alNH2 "YNHz Y-T T 7icl+ ~ y~l ~

H

\ EtOH, Ci@zangownd erA(GRegoathyl chioaMorrated@31 Iord) and Et3N (0.3 ml) in CH2Clz

(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 Ca1HasN204F3 (M+1): 557.2627, found 557.2620.
Example 2
OH H
NHCO,CH,CH,
0
H :\H ( ) )
R
N
2
F
15 Stept:
OH H o
OH H O BuLi ’>
d /c> EI1‘H1"=J o°C L o
S _— = H
HEH POsEL, "N
HAO
SN <N
6 L g 7 < .
OTips OTips
Phosphonate 7, described in US 6,063,847, (3.27 g, 8.1 mmol) was

dissolved in THF (12 ml) and C(Q)Oled to 0 °C, followed by addition of 2.5 M n- (1

BuLi (3.2 mi, 8.1 mmol). The reaction mixture was stirred at 0 °C for 10 min and J
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 agueous work-up, followed by column chromatography-(30-50% EtOAc

in hexane) afforded product 8. "HNMR (CDCl3): § 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), 1.81-1.90 (m, 2H), 2.36 (m, 2H),
25  2.69 (m, 1H), 3.8¢ (m, 4H), 4.75 (m, 1H), 6.28-6.41 (m, 2H), 7.05-7.15 (m, 2H),

30

8.19 (brs, 1H).



15 1 a-2 P-2 Conpound 1, described in US 6,063,847, (1.95 g, 4.2 mmol) was
dissolved in EtOH (40 mM) and CHzZCIZ (10 m ). Then, NH3 (g) was. huhbl e%a
into the solution for 5 mn. The reaction m xture was C(O)C]e&ﬁt(ﬁ[:d' @Dﬁ nd
Ti(OGPr)4 (1.89 mM, 6.3 mol) was added. After stirring at O Cfor I h, 1 M
Tid4 (6.3 M, 6.3 mol) was 20 added. The reaction m xture was stirred at
i't for an additional 45 mn and concentrated to dryness under reduced
pressure. The residue was dissolved in Gg30H (10 nl) and NaBH3CN (510 ng, 8
mmol ) was added. The resulting suspension was stirred overnight at rt. The
reaction mxture was poured to 1 N NaOH (100 m) and extracted with Et OAc
(3x 1006 ni BtemBe organic | ayer was 25 combined and dried w th Na2SO4.

Renoval of solvent afforded product 2 (1.2 QK . Further separation by
PTLC (5% 2 M NH3 in CH3OH CH2CI2) afforde pot 1) and a-2 (spot 2)
ina 1:2 ratio. P-2: '"HNMR (CDCl 3): 7&r0. 81-fL4F5(m 2H), 1.11-1.38 (m 4H),
1.42 (d, J= 6 Hz, 3H), 1.82-2.0% (m—=3Hr 2.3°8Tm 2H), 2.45 (br m 1 H),
265 (m 1 H, 2.81 (m 1 H, 4.75 (MF1H, @l (m 2H), 7.26 (m 2H),
7.75 30 7.85 (m 4H), 8.77 (d, J= 1.6 Hz, 1H) 4&a-2® "HNWR (CDCI3): S 0.95
(m 1H), 1.10- 1.40 (m 5H), 1.41 (d, J= 6 Hz,o3H), 1.52-1.65 (m 2H), 1.75

1H). 1.84-2,0 1 2006, -17.5 2H). 2. 37 2,45 (m .1 H),
265 (v 1 1, Somequ 8 (2bag 8 mpbpyestisgovad it i) hateasionaly
7. ES[ 7éﬁisom1o¥tu#t)vas$(mq1eld tdl 6 °C. follbwed by) additierp o1 Wrraﬁcml ; 68g1n|2)t. %%g ) ,

t _ \

STt edt ofSHcRRA S iad S for® i ﬁ?‘?"cﬁ@r%’é%‘%‘dg@%gﬂﬂ? %SB’;?}"‘E - PTLC

( Et OActthex@nkymn chiornatagraphyl (9% EtOActhexane) affdrdecDpradyict 9499 gMDGer 543

(03! T3 EOY SRR i RS2 o0y, i
Y 8821780 (m, 1KY, 2736 [m, 2H), 2.69 (m, TH), 3.91 (m, 4H), 4.75 (m, 1H), 6.18-

6.45 (m, 2H), 7.19 (br s, 2H), 8.19 (br s, 1H).

Step 3:
0 H H 0
e
9 T,0 H s\—’,:,
Pyridine
: N 10
15 OTf

To a solution of compound 9 (250 mg, 0.65 mmol) in pyridine (5 ml)
C(0)Oled to 0 °C was added Tf,0 (295 pul, 2.1 mmol). The reaction mixture was
stirred overnight at . Standard aqueous work-up followed by column
o~ chromatography afforded product 10 (270 mg, 80%). "HNMR (CDCl3): 6 1.15-1.55

C 20 (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), 6.42-6.68 (m, 2H), 7.25 (m, 1H), 7.55 (m,
1H), 8.49 (d, J= 2.8 Hz, 1H).
Step 4:

10 KoCOs, Pd(PhaPly  f o
e e

PhMe, H,0, EtOH H S
B(OH), AN Ty
»! Y
F 11
F

25



,%]NCI)ZCI—lZCI—B OHWVH -1 -1 CF3 15 Step 1: OHH OH H O a\ NHCH3 NHCH3
"1y~{rT NH2CH3 H= HOH = H NaBH3SCN CH3CH. N+ N a-4 |1 CF3 CF3
Compound 1 (646 ng, 1.38 nmmol) was dissolved in 2.0 M CH3NH2 in CH3CH (15
m, 30 mol) and stirred at rt for 5 min foll owed by additiont Bfoﬁl\gﬂ%\lBl—B
(173 mg, 2.75 mmol ). The reaction m xture was stirred at it overnight 20
and concentrated to dryness under reduced pressure. Renoval of the solvent
foll owed by PTLC separation (7% 1 M NH3 éq CH3OH CHZCI 2) afforded 0-4 (spot
1, 76 mg, 11 %9 and a-4 (spot 2, 100 ng, " 15% . (3-4: '"HNMR (CDCI 3): 8
1.15-1.24 (m 5H), 1.42 (d, J= 6 Hz, 3H), 142-1.61 (m 2H), 1.71-1.95 (m
4H) 2.21 (m 1Ceinpound3r (580 Big) 1. Pmisol], B-fldoidpheRyl7ioromic acid)(18Qnéd, 1.8 1

8 77 (o, smen st *@9%1%@0%6”iiﬁﬁwﬁ%e%e%%e@w'f%ageﬁﬁﬁm%‘z%tfiﬂo
(rn 5H), 1miylanciEtQR (8.7Hn)) is) sedled 2ulie.oBndar anstinosphese oAN22RH(PIRPI2 (s,
(o iy il St Sty sty | 0
(50 ng). ehkpHeE Htaoffbﬁdeaﬁm@ (mxtyse wap GRICed o t9 i BOUfﬁd(tPi
10 ml) and washed with water (2X20 ml).- The EtOAc solution was dried with NaH003

and concentrated at reduced pressure to give a residue. Preparative TLC '

separation of the residue (60% EtOAc in hexane) afforded product 11 (445 mg,

89%). 'HNMR (CDCl): 5 1.15-1.59 (m, 6H), 1.43 (d, J= 6 Hz, 3H), 1.70-1.78 (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,

15 1H), 6.52-6.68 (m, 2H), 7.15 (m, 1H), 7.2 (m, 2H), 7.35 (m, 1H), 7.44 (m, 1H), o~
7.81 (m, 1H), 8.77 (d, J= 1.2 Hz, 1H). ~
Step 5:
oH H
Q
O
N HCI >
N — = THR\H
Acetone, 50 °C PNy

12

Compound 11 (445 mg, 0.96 mmol) was dissolved in a mixture of acetone
20 (10mi)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 (CDCls): & 1.21-1.45 (m, 2H),
1.47 (d, J= 5.6 Hz, 3H), 1.58-1.65 (m, 2H), 2.15 (m, 1H), 2.18-2.28 (m, 2H), 2.35- LJ
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,
25  2H),7.35 (m, 1H), 7.44 (m, 1H), 7.81 (m, 1H), 8.77 (d, J= 1.2 Hz, 1H).

Step 6:

Ti{OPr), o Rk O . NHe

TiCls NH3 (g} g = =

1 EtOH, CH,Cl, H =M HXH

NaBH,CN Z*N 7 Z°N

CHsOH 5/ %
o-13 p-13

F F

Corhpound 12 (500 mg, 4.2 mmol) was dissolved in EtOH (40 mi) and
CH-Cl2 (15 ml) NH; (g) was bubbled into the solution for 5§ min. The reaction
30 mixture was C(O)Oled to 0 °C followed by addition of Ti(OiPr)4 (1.89 ml, 6.3 mmol).
After stirring at 0 °C for 1 h, 1M TiCl, (6.3 ml, 6.3 mmol) was added. The reaction



(5 M) were stirred for 2 h. The reaction m xture was directly separated by
PTLC (EtOAc/ hexane, 1:1) to afford the title conpound (48 ng, 84%. M5 mz
557 10 (M#1l). HRMS Cal cd for C31H36N204F3 (M+1l): 557.2627, 1f%tqﬁ 5@ 2620.
Exanmple 2 OHH ,t\NHCOZCH2CH3 O H=RH Cam) \ F 15 Step 1: H ﬁ'O~HPH
HO~ n-BuLi OT OTHP, 0CO HIIIPO3Etz H1 10 N7 N6 ~ 6 Orlips OTips
‘Phosphonate 7, described in US 6,063,847, (3.27 g, 8.1 mvol) was dissol ved
in THE (12 nd) and (O ded to 0 C, fol lpwed by addition of 2.5 Mn- BuLi
(3.2 mM, 81 mvol). The reaction m xture was stirred at 0 C for 10 mn and
20 warrred up to rt. A solution of aldehyde 6, described in US 6,063,847, in
THE (18 miixturesvasdetieed ot ttifer 42 miniand mmeutretemmdrrymssmdemedumed was

chr ormt oo e T30 G BSSBREH INEHOR (1030 AEEENEBLSCMIRIA o 5
8 0.92- 1. 3amphwasiadged.1 The regctignmigurgwagsfirred ougrnigbb at fy, The reagtrqnm 1.80
( m 2H) h%éw%% ;S:S&reafib 1R. r@ﬁo(—mg 08ht) add et@Rtddrwith Btk 8 {00 nff) -
> (m JIJ_De orgamc layer wgs coml_lia)lneg g dnei! W|{hnNaI2-’303 Remov(al of solventl_gnd
10  separation by PTLC (5% 2 M NHj3 in CH3OH/ CH,Cl,) afforded B—13 (spot 1, 30
mg, 6%) and a—13 (spot 2, 98 mg, 20%). B-13: "HNMR (CDCl5): 5 1.50-1.38 (m,
5H), 1.42 (d, J= 6 Hz, 3H), 1.51-1.75 (m, 5H), 1.84 (m, 2H), 2.38 (m, 1H), 2.45 (m,
1H), 3.38 (br s, 1H), 4.78 (m, 1H), .59 (m, 2H), 7.15 (m, 1H), 7.26 (m, 2H), 7.36
(m, 1H), 7.42 (m, 1H), 7.82 (m, 1H), 8.77 (d, J= 2 Hz, 1H). a-13: '"HNMR (CDCls):
15 8 0.95 (m, 2H), 1.02-1.35 (m, 6H), 1.41 (d, J= 6 Hz, 3H), 1.82-1.95 (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 CHzCl; (10 ml)
20 followed by addition of EtzN (0.9 mi). The reaction mixture was C(O)Oled to 0 °C
and ethyl chloroformate (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 CooHasN2O4F (M+1): 493.2503, found 493.2509.
25

Example 2A
N-Methyl compound for comparison

. oH H ?Hs :
ﬁb.u\mcozcmma
: o}

H\

1"
A,

= T

=
™

30 -



30 1 6 CCT 2006 -19 5 Step 22 OHHO O TBAF 8 H THE N9 OH Conmpound 8
(2.64 g, 4.8 nmol) was dissolved in THE (48 mM ). The reaction m xture was
C(OOdedto 0 Cfollowed by addition of I MTBAF (4.8 m). The reaction

m xture was stirred for 5 mn followed by standard agqueous work-up. 10

Col urm chr omat ogr aphy (50% Et OAc/ hexane) af f orded product 9 (1.8 &JT

"HNMR (CDCI 3): S 1.15-1.55 (m 6H), 1.41 (d, J= 6 Hz, 3H), 1.70-1.82 (m
3H), 1.85-1.90 (m 1 H, 2.36 (m 2H, 5269 (m 1 H) 3.9 (m 4H), 4.75
(m 1 H, 6.18- 6.45 (m 2H), 7.19 (br s% 8.19 (br s, 1H). Step 3: OH
Hp 02 9 Tf20 H-~ H Pyridine 10 15 OTf To a solution of conmpound 9 (250
mg, 0.&5 ndp)1:in pyridine (5 n) C(OOded to 0 C was added Tf20 (295 L,
2.1 mmol). The reaction mxture wagh sitirred ogernight at it. Standard
agueous vvork up followed by col urm0 WEEBgr g @ etk ded product 10 (270
my, 80% . 'HNMR (CDCI3): S 1uiés;l. 0 (m .41 (d, J= 6 Hz, 3H),

1.70-1.82 (m 3H), 1.85-1.190{m 1H, \*2 36 (m
NaBH,CN
CH30OH \.'

F a-15
Compound 12 (130 mg, 0.31 mmol) was dissolved in 2.0 M CHa:NH; in
CH3OH (5 mi, 10 mmol). After stirring at rt for 5 min, NaCNBH; (40 mg, 0.62
mmol) was added. The reaction mixture was stirred at rt overnight. Removal of
10  the solvent followed by PTLC separation (7% 1 M NH3 in CH;0H/ CHCl,) afforded
B-15 (spot 1, 20 mg, 15%) and a—15 (spot 2, 25 mg, 19%). $—15: 'HNMR -
(CDClg). & 1.15-1.25 (m, 5H), 1.42 (m, 3H), 1.42-1.61 (m, 2H), 1.75-1.90 (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): 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), 2.565-2.65 (br
s, 1H), 2.71 (m, 1H), 4.78 (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 CH2Clz (5 mi)

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
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 Caled for C3pH3sN204F (M+1): 507.2659, found 507.2652.

Example 3

oH H

;I:b.nmnsogm
of

H \T-I

N
-

30 F



2.69 (m 1 H, 3.9 (m 4H), 4.75 (m 1 H), 6.42-6.68 (m 2H), 7.25 (m 1
H, 7255 (m 1H, 8.49 (d, J=2.8 Hz, 1 H. Stye 4. OHH O K2C3,
Pd(Ph3P)4 O 10 PhMe, H20, EEOHHH B(OH)2 O-F 11 F 25 1 6 OCT 2006 -20 5
Compound 10 (560 ng, 1.1 mol), 3-fluorophenyl boronic acid (180 ng, 1.3
mmol ) and K2C03 (500 ng, 3.6 mmol) were m xed with tol uene (4]ﬁ zq@o
(1.5 mM) and EtOH (0.7 m) in a sealed tube. Under an atm)sphere of
Pd(Ph3P)4 (110 ng, 0.13 mml) was added.,The reaction nm xture was heated at
100 C for 2 h under N2. The reaction m%@ure was C(O ded down to rt,

poured to EtOAc (30 10 m) and washed with water (2X20 m). The Et OAc
soluti®en was dried with NaHCO3 and concentrated at reduced pressure to give

2t 1 orded proouccon PoLRasets FEEED gitiol) WBai BN kG ElaSinh "oy 1)

(d J= 6 Hpllowedl byladtitian BHEGM (0.2F). ThezedctionlFjxtute was GHO)Oked toZOﬂ(I (m

(m 12H§39 PR GO I2 i paded Th ety Wgﬁ wgs Bl g, "2
(d, J= 1. 2Thereactign mpguresvapdaectiy-sepapatedNpiCprepatative TLC (EtOAc/hexane,
10 1:1) to give the title compound (10 mg, 84%). MS m/z 499 (M+1). HRMS Calcd for

Ca7H32N204FS (M+1): 499.2067, found 499.2071.

Example 4

QHd H

(. c}»jcb.\\\NHCONHCHa

H X

]
W

I

=2

S
15 Foo .
Compound a—13 (50 mg, 0.1 mmol) was dissoived in CH>Cl, (5 ml) 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 (CH;OH/ CH;Cly,

7%) 1o give the title compound (60 mg as HCI salt, 98%). MS m/z 478 (M+1).
20 HRMS Calcd for CogH3aN3OsF (M+1): 478.2506, found 478.2516.

Example 5

oH U

b WNHCOCH,
_ 0,

R ,

N

-
S

F
25 Compound a-13 (50 mg, 0.1 mmol} was dissolved in CH;Cl (3 mL)
followed by addition of EtsN (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
(CH30H/ CH:Cl,, 8%) to give the title compound (52 mg, 94%). MS m/z 463 (M+1).
30 HRMS Calcd for CagHiaN20sF (M+1): 463.2397, found 463.2399.



Acetone, 50 C N 12 F Conpound 11 (445 ng, 0.96 mmol) was dissolved in a

m xture of acetone 20 (10 m) and 1 NHA (10 m ). The reaction m xture was
heated at 50 C for 1 h. Standard aqueous work-up followed by p parative
TLC separation (50% Et QAc in hexane) afforded product 12 (356 LE @b%ﬂﬂﬁ
"HNMR (CDCI 3): 8 1.21-1.45 (m 2H), 1.47 (d, J=5.6 Hz, 3H), 1.58-1.65 (m
2H), 2.15 (m 1 H), 2.18-2.28 (m 2H), 2.35- 2.51 (m 5H), 2.72 (m 1 H),
4.79 (m 1 H), 6.52-6.68 (m 2H), 7.15 ( 1H, 7.22 (m 25 2H), 7.35 (m 1
H, 744 (m 1 H, 7.81 (m 1 H, 877 (d7J=1.2 Hz, 1 H. Step 6: OHHO
ff H Ti(01P*4 ~1NHp O NHp TO, NH3 (8) kF 12 ROH, CH2H H H NaBH3CN k-1 CH30H
a-13 1% 13 F Cdsingihd mMéethode @esgribdd abowe| Jormpsundss sbihecidllowing sirlidtdée n )
and mzc'\éel&ﬁlée?@te H3 (g) was bubbled into the solution for 5 mn. The
reaction 3 " s (Odedto 0 ¢ followed by addition of Ti(Q Pr)4
(1.89 m, 6.3 mol). After stirring g8 F Ckor I h, I MTid4 (6.3 m, 6.3
mol ) was added. The reaction 1 6 OCk @]@ -21 5 mixture was stirred at rt
for 45 min and concentrated to drynesé &ungler reduced pressure. The residue
was di ssolved in CH3OH (10 m ) and NaBIt'B (510 ng, 8 mml) was added. The
reaction 'm xture was stirred overnight 4 Nt. The reaction mxture was
poured to 1 N NaOH (100 m ) and extracteg.wth EtOAc (3x 100 ml). The
organi c | ayer was conbi ned and dri ed w tg NaHCO3. Renoval of solvent and 10

separat i onwﬁé/rem’h@ g,?&/“’pfa}\é yg%ehgegr?%leqﬁu 2) afforded 0-13 (spot 1, 30

10 Table 1
Ex. R R Physical data ( \)
6 -CF -NHCO.-t-butyl MS (M+1):
3 COz-t-buty observed: 571
7 -CF -NHCO,CH HRMS (M+1).
3 Fors observed:520.2323
8 -CF -NHCO,CH,CH HRMS (M+1):
3 it observed:543.2467
9 -CF -NHCO,CH,CH,0CH; | HRMS (M+1):
: 2CH2CH0CH: | 1 erved:573.2569
10 H -NHCO,CH,CH HRMS (M+1).
O2LHCHs observed:475.2592
11 F ~NHCO,CH,CH, HRMS (M+1):
observed:493.2509
12* -CF -N(n-Pr)CO2CH,CH; | HRMS (M+1):
3 (n-P)COLHCH;s 1 erved:585.2051
13* -CF N(n-Pr)CO,CH5CH; | HRMS (M+1);
3 (n-PCOLCHCH, | L erved:585.2051 (1
14 CF HINHCOCH HRMS (M+1):
3 ? observed:513.2362 J
15 . -aNHCOCH HRMS (M+1):
CFs * observed:513.2367
16 F “UINHCOCH,CH, HRMS (M+1):
_ observed:477.2560
17 F Q HRMS (M+1):
~amNHC-—< observed:489.2557
18 F ~aNHCOCH, HRMS (M+1).
observed:463.2401
- -NHCOCH H HRMS (M+1):
19 CFs N 20CH, observed:543.2465
HRMS (M+1):
-C - H
20 CFs NHCOCH,0C(O)CHs | | served:571.2416
- - HRMS (M+1):
21 CFs NHCONHCH;CH, observed:542.2636




ng, 6% and a-13 (spot 2,98 ng, 20%. R-13: '"HNWMR (CDCI 3): 8 1.50-1.38 (m
5H), 1.42 (d, J= 6 Hz, 3H), 1.51-1.75 (m 5H), 1.84 (m 2H), 2.38 (m 1H),

2.45 (m 1H, 3.38(brs, 1H, 4.7 (m 1H, 6.5 (m 2H, 7.15 (m 1
H, 7.26 (m 2H), 7.36 (m 1H), 7.42 (m 1H), 7.82 (m 1%!)1338]%?9@5\]—2
Hz, 1H). a-13:1HNVR (CDCI3): 15 8 0.95 (m 2H), 1.02-1.35 41 (d,
J= 6 Hz, 3H), 1.82-1.95 (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 2Hys7.38 (m 1 H, 7.42 (m 1 H),
7.80 (m 1 H), 876 (d, J=1.6 Hz, 1 H). Step? Compound a-13 (300 ng, 0.71
mml ) was _dissolved in CHA2 (10 m) 20 foII(Lwede/ addition of Et3N (0.9
m). The tijon m xtgee was G RQH: C angHBMiy I(Metihor of of mate (0.5
m) was éJld?z(; The reactl?on m Xt ure %’y st|9rred al obdervédi558.2v95The reaction
m xture wa I fectly separated [Dyy i—&f% eTLCKIE@MM exane] 1:1) to
gi ve thejt ?%:Ta corrpoun?o( 14) (300 n Q%CH zogsqg,v Mb{fl,v 251I1RMS Cal cd
for C29H; (MFI)T 2937250 07937 " : Vet hyl
conmpound f 40( npar i sof OH H Gmgl]ﬁ,j@mwﬂ}é@ﬂ CT 2006
-22 5 St 6,”]245 §—H+ G%FH y—o- N NN ORRCHLat i ABH3CN +
F 441
CBOHF ¢ > 2773 | observed:492.2668
26 -CF; " | -NHSO,CHs HRMS (M+1):
observed:563.2198
27 -CF3 -NHSO,CH,CH; HRMS (M+1):
observed:549.2024
28 -CF -NHSO,CH,CH,CH; | HRMS (M+1):
. : FTTEVTEYTE | observed:577.2352
( 29 H -NHSO,CH; HRMS (M+1):
: observed;481.2164
30 -CF,4 “INHSO,CHj, HRMS (M+1):
observed:549.2026
31 - E «ilINHSO,CH,CH, HRMS (M+1):
observed:513.2217
5 * Comparative example
} ié_.‘Replacing the pyridine group of compound 1 with a quinoline group,
10  compounds of the following structure were prepared,
C_ H H R
O ra
HiH
3\
Ar
wherein R and Ar are as defined in Table 2:
15

20



Compound 12 (130 ng, 0.31 mmol) was dissolved in 2.0 MCH3NH2 in CH3OH (5
m, 10 mmol). After stirring at rt for 5 min, NaCNBH3 (40 ng, 0.62 nmmol)
was added. The reaction mxture was stirred at rt overni ght. Renoval of 10
the sol vent followed by PTLC separation (7% 1 M NH3 in CH3OH, CH2CI 2&
afforded p-15 (spot 1, 20 ng, 15% and a-15 (spot 2, 25 ng, 1159%[:

IHNVMR (CDC)3): 3 1.15-1.25 (m 5H), 1.42 (m 3H), 1.42-1.61 (m 2H),
1.75-1.90 (m 3H), 2.25-2.45 (m 2H), 2g41 (s, 3H), 2.70 (m 1H), 2.85 (m
1H, 4.75 (m 1H, 6.51-6.61 (m 2H), 7.11 (m 1 H, 7.23-7.27 (m 2H),

7.35 (m 1H), 7.45 (m 1 H), 7.80 (m 1 H), 15 8.76 (d, J= 2.4 Hz, 11-1).
a- 15; A HNIRD 13): 8 0.90 (m 2H), 1.10-1.35 (m _5H), 1.41 (d, J= 5.6 Hz,
3H), 1.8p 1 (m , 2136 (m 2H), 2.39(3 2.65 (br s, 1 H,
2.71 (m 1@? 479AFDm 1|H), 6.5R6.63 (h Fﬁﬁb%'cﬁgd%%a H, 7.26 (m
2H), 7.3 (T IfHN 22 {m T, 7-81 J5 2.0 Hz, 1 H).
20 Step D: i% LURaa5 {25 nmg!NHA6 nmol]) M&W@@h*bn CH2Cl 2 (5 m)
f ol | owedj by add tregn~61~def 3N (0.2 ). The reaction mixture s C(Oded to
0 C and{ethyl chloroformate (0.1 m was é}dded The reacti on m xture was
stirred pt—rt+—Fpr—fFHh—Fhe—reacttorxtuie—was—ti-rectHyr—sepdrated by
pr epar at | ve3¥Ld FL ( Bt CAONHD@NGIELL: 1) MS gmx@ei&%(é.dlﬂ ﬂl d conpound (25
mg, 85%9 VB i ]. HRVB Calcd fdr C3BH36N204F (M+1)|: 507. 2659,
found 50f. 2652. | Exanple 3] OHH %NHS02CiH3 O H -~\H N 3d 1 6 OCT 2006
-23 5 Co Puuﬂd 4_1%{1{\:’%. - TANNA W) mml\_u di-ssolved i n-CHCH2 (3 m)
34 "”NHCO Et MS m/z 483 (MH*
OO 2 o
35 NS ~aNHCO,Et MS mv/z 483 (MH* CQ)
T, e )
36 m NHCO,Et MS miz 483 (MH+)
ci
37 m INHCO,Et MS m/z 483 (MH+)
38 \[N;Cfm WINHAC MS m/z 453 (MH+)
=
40 \[% INHAG MS miz 453 (MH+)
@ L
41 | N L INHCONHEt | MS miz 482 (MH+)
42 N ¢l INHCO,Et MS m/z 483 (MH+)
1e
43 \ﬂjicj' ~aNHCO,Et MS miz 483 (MH+)
l
vy

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



foll owed by addition of Et3N (0.5 m ). The reaction mxture was C(O O ed to
0 C and CH3sS®2C (0.2 m) was added. The reaction m xture was stirred at rt
for 1 h. The reaction m xture was directly separated by preparative TLC
(Et QAc/ hexane, 10 1:1) to give the title conpound (10 ng, 84% @F@
(Mt1l). HRMS Cal cd for C27H32N204FS (M+1l): 499. 2067, found 499 2 arrpl e
4. OHH rtWHCONHCH3 O H -1 15 F Conpound a-13 (50 ng, 0.1 mmol) was
di ssolved in CH2C12 (5 nl) foll owed by ad%flon of CH3NCO (250 rrg) The
reaction m xture was stirred at rt for The reaction m xture was
directly separated by preparative TLC (CH3OH CH2Cl2, 7% to give the title
conpound (60 ng as HCl salt, 98%. M5 nmlz 9 20 HRVS Cal cd for
C28H33N303F (Mt1l): 478.2506, found 478. 2516~ sl.€*5 HH O~ a¥HCOCH3 O
HH N 25 Conpound a-13 (50 ng, 0.1 mol P wg plved in CH2CI 2 (3 nl)
fol l owed by addition of Et3N (0.5 nL). The/rdartioh mxture was C(O A ed to
0 C and acetic anhydride (0.2 nL) was added. ]é reacti on m xture was
stirred at rt overnight. The reaction m xture s directly separated by
preparative TLC (CH3OH CH2CI2, 8% to give t i t1 e conmpound (52 ny,
94% . M5 niz 463 (M+l). 30 HRVB Cal cd for C28HR2NJO3F (M+1l): 463.2397, found
463. 2399. 16 OCT 2006

5 Ar

wherein R and Ar are as defined in Table 3:

Table 3
( : Ex. Ar -R Physical Data
44 IN\ IINHCO,Et MS m/z 476 (MH+)
P
45 F. | «INHCO,Et MS m/z 493 (MH+)
She
46 \©/ INHCO,Et MS m/z 521 (MH+)
47 N «INHCO,Et MS miz 506 (MH+)
) “~OMe
48 . \ON -IINHCO,Et MS miz 477 (MH+)
N
I
49 [ :N INHCO,Et MS m/z 476 (MH+)
- CONH
(. o | Y 2| WINHCO,E MS miz 518(MH+)
51 ; “‘N »MNHCO,Et MS m/z 476 (MH+)
52 \ryqrf’, IINHCO,Et MS m/z 482 (MH+)
53 \@;, IINHCO,Et MS m/z 465 (MH+)
54 CfN JINHCO,E MS m/z 500 (MH+)
55 (Y, | ~=NHCO,Et MS miz 476 (MH+)




-24 5 Using the nethods descri bed above,
were prepared, R H % i
in Table 1: 10 Table 1 Ex. R21 R Physi cal

structure

(MF1): CJ

conmpounds of the foll ow ng

N R21 wherein R21 and R are as defined
data 6 -CF3 - NHCO2-t - but yl
observed: 571 7 -CF3 -NHCO2CH3 HRMS (Mrl):
- CF3 - NHCO2CH2CH3 HRMS ( Mt1):
HRVE (Mt1) :

(VS
obser,ved: 529.2323 8

observed: 543.2467 9 -CF3 NH

observed: 573.2569 10 H - NHCO2CH2CH3 HRMS (M#+1):
observed: 475. 2592 11 F --aNHCO2CH2CH3 HRMB ( M#1):
-CF3 -N(n-Pr)CO2CH2CH3 HRVS (M+1):
-N(n-Pr) CO2CH2CH3 HRMB ( M#1) :

observed: 493. 2509 12*

obsepged: 585. 2951 13* -CF3
observed: 585.2951 14 -CF3 "I | NHCOCH3 HRVMS

(M+1) oq -R12_%$62 15 - CE3._-- KNH 3 HRMS (Mel):  observed: 513. 2367
56 -Cf ~NHCO,Et MS m/z 500 (MH+)
CONH
57 O z ~aNHCO,Et MS m/z 518(MH+)
58 F% ~«NHCO,Et MS m/z 493 (MH+)
Ci :

59 \0 ~aNHCO,Et MS m/z 509 (MH+)

60 \OC' INHCO,E MS miz 509 (MH+)

61 \Q MINHCO,Et MS miz 511 (MH+) :

F
62 \QF ~«NHCO,Et MS m/z 511 (MH+)
F
F

63 \Q/ "”INHCOZCHchNHz MS m/z 522 (MH"‘)

64 \OF ~=NHCO,CH,CONH, | MS miz 522 (MH+)

65 Of Me MINHCO,Et MS miz 505 (MH+)

66 QMe ~«NHCO,Et MS m/z 505 (MH+) U
B F -
67 Ij WINHCO,CH,CO,Me | MS m/z 537 (MH+)

' F
68 \@ INHCO,CH,CO,H | MS m/z 523 (MH+)




16 F "1 1 NHCOCH2CH3 HRMS (Mtl): observed: 477..2560 17 F o HRVS (Mtl):

4111 NHC- - a observed: 489. 2557 18 F --*NHCOCH3 HRVS (Mtl): observed: 463. 2401
19 - CF3 - NHCOCH2OCH3 HRMB (Mtl): observed: 543. 2465 20 -CF3

- NHCOCH2OC( O) CH3 HRVSB (M+1): observed: 571.2416 21 -CF3 - NHCONHCH2CH3 HRMS
(Mt1l): observed: 542.2636 t 6 OCT 2006 -25 22 -CF3 -NHCO\IH%W@&/H):
observed: 556.2795 23 F - NHCONHCH3 HRVS ( Mtl): observed: 478.

- NHCONHCH2CH3 HRMS (M+1l):  observed: 492. 2669 25 F - NHCONHCH2CH3 HRMS ( Mtl):
observed: 492. 2668 26 - CF3 NHSO2CH3 HRV5 _Oyi1): observed: 563. 2198 27 -CF3

- NHSO2CH2CH3 HRMB (Mrl): observed: 549. 2024 28 - CF3 - NHSO2CH2CH2CH3 HRMS
(M+1): _Sobserved: 577.2352 29 H -NHSQ2CH3 HRMS (M+l): observed: 481. 2164

Example 69
OH H O H H
O I 1 ] O I 1 ’,,
W N
N “N
e P
F  Ex. 69A F  Ex 89B
Step 1:
<“( OH H O H H OQH H
o NH,OAc o;j‘:j:lNH+ Q N
gs O  NaCNBHj T 2 Y 2
H ;\H H _\H H _\H
Ay CHzOH A AN
g s )
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 NaCNBH;
(24 mg, 0.38 mmol) in CH30H (7 ml) at rt under Nz for 16 h. The mixture was
treated with NH4OH (10 mi, 29% aqueous), diluted with CH,Cl, (75 mil), and

15 washed with NaHCO; (sat.). ‘The organic layer was dried (MgSQ4) and

C ’ concentrated in vacuo. PTLC separation of the residue with 2.0 M NH3/CH;0OH—
" CH2Cl; (5-95) as eluent gave 18A (43 mg, 43%, lower Ry), MS (ESI) m/z 421
(MH*), and 18B (17 mg, 17%, higher Ry), MS (ESI) m/z 421 (MH*).
Step 2: _

20 Compound 18A (0.100 g, 0.238 mmol) was stirred with ethyl chloroformate
(0.195 ml, 2.38 mmol) and Ef3N (0.5 mi, 3.6 mmol) in CH2Clz (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

 NaHCO; (sat.). The organic layer was dried (MgSQ3) and concentrated in vacuo.
Fiash 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™).



30 -CF3 -" I NHSO2CH3 HRMS (M+1l): observed: 549. 2026 31 F " ' | NHSO2CH2CH3
HRMS (M+l): observed: 513.2217 5 * Conparative exanple Replacing the
pyridi ne group of conpound I with a quinoline group, 10 conmpounds of the
followi ng structure were prepared, O HH OH-\H Ar wherein, R and Ar are
as defined in Table 2: 15 20 it 16 OCT 2006 -26 5 Table 2 Ekf QET_R[]E

Physical data 32 N ."""INHAc MS rn/z453 (Mt) I~ G 33 ""NNHCONHEt Ms m z
482 (MH) 34 N "n"NHCO2Et Ms mz 483 (MH) G 35 NNHCOZEt Ms mz 483
(M#) CJ 36 I\ /~ ~ a ~NHOREt M5 iz 83 (M) 37 N-""""INHOOZEt M5 nlz
483 (M) 38 ci "IINHAC M5 m z453 (MH) ™ 40 C ,,IINHAc M5 nfz 453 (M)
5 Example 70
O nNHCOE O y pNHCOE
Q O
; H:H ; H:H
\ e
N /!\F
\l S,
70A : 70B
F F
Step 1:

CH,0H

o) o 0 H :
. NH40Ac H
o} NaCNBH; 0, Y0 | -
HIH HiH HiH L\)
A

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
Rj), 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
15 689, Step 2, Example 70B was prepared from compound 20B: MS (ES!) m/z 493 _
(MH*). : ' & 5
Example 71
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41 Cl ""nNHCONHEt MS mi z482 (MH) 42 Q """"NHCO2Et M5 mfz 483 (M#) 43 C
"-RNHCO2Et M5 mz 483 (M+) The followi ng anal ogs were prepared enpl oyi ng
further variations of W selected fromsubstituted phenyl ard gm]erzmyl
groups: 16 OCT 2006 -27 OHHR OH=HN 5 Ar wherein R and Ar "are as
defined in Table 3: Table 3 Ex. Ar -R Physical Data 44 "1""NHCO2Et M5 m z
476 (MH) 101 45 -,, I NHCO2Et M5 mz 493 (MH) 46 | SMe "n"NHCO2Et MS niz
521 (M#) 47 | N "u"NHCO2Et M5 miz 506 (dAt+) 1 We 48 JN ""NHCO2Et Ms miz
477 (MH) N 49 ~N 'nIl NHCO2Et M5 mz 476 (MH) CcONHz 1150 NHCO2Et M5 m z

518(MH)  """I NHCO2Et MS mfz 476 (M#) 51 ,.N
5 Step 1.
QK o} OH
B o
H:H H : =
COan 21 COan 22

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 NaHCOs;, and extracted with EtOAc.

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

£ Step 2:
C- oH
‘ 0]
2 —— = 0
= 23
HEH
COan
15 Ketone 22 (7.35 g, 0.0207 mol) was dissolved in THF and C(O)Oled to 0°C.

Potassium fert-butoxide was added (2.55 g, 1.1 eq). After stirring for 10 min, CH3l
(2.58'mi, 2 eq) was added. The mixture was stirred for 2.5 h. Aqueous work-up
with NH4Clsay foliowed by column chromatography (30-50% EtOAc in hexane)
gave 23 (1.63 g). MS m/z 383 (M+1).

20 Step 3:

H
N.__OEt

b

0

23

HZIH Yz
| COBn  p.24 H f:Ol:Bn a-24

Ketone 23 (1.634 g, 0.00426 mol) was dissolved in CH;OH, NH,OAc and
NaCNBH;3; were added. The mixture was stirred for 2 h. The reaction was
quenched with NH,OH and the mixture extracted with CH2Cl.. The organic

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

The oil was dissolved in CH,Cl,, EtsN was added and the mixture C(O)Oled
to 0°C. Ethyl chloroformate was added and the mixture was stirred overnight.
Aqueous work-up with NH,Clsay 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/z456 (M+1).



52 S.ni NHCOEt MSmz 482 MHz () 53 ClO/A""NHCO2Et MB miz 465 (M)

54 """"NHCO2Et MS m z 500 (MH+) 55 --"NHCO2Et MS miz 476 (M) 16 OCT 2006
-28 56 CN --NNHCO2Et MS mfz 500 (MH+) 57 ~CONH2 --"NHOOREt M5 m z 518( MH+)
58 --ONHCCREt MBS miz 493 (MH+) -6 59 | G --NNHCOREt MS niz sroggq_wggﬂﬁeso
PHnntNHOOREt MBS miz 509 (MH+) 61 ' "11"NHCOREt MBS nf z511 (MH+) CJ )
NNHOOR2Et M5 miz 511 (M) F 63 F ''u"NHCORCH2CONH2 MB mlz 522 (MH+) 64 F

- -"NHCORCH2CONH2 MB miz 522 (MH#+) 6 65 @_"I'INHCOZEt MS nfz 505 (MH+) 66
OV --"NHCCREt M5 miz 505 (MH+) 67 F A™9'NHCO2CH2CORMe MB niz 537 (MH+) 68
F "NHCO2CH2CCRPH MBS miz 523 (MH+) 5 16 OCT 2006 -29 5 Exanple 69

5 Step4:
(O H OH H H
NTOEt NTOEt
0 I z g | x
H:H H:H

COBn 24 GoH 25

The product mixture from step 3 (330 mg, 0.724 mmo!) 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 CH;0OH
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:

N

9

o H 0 H
.M N, OE! WM N, OFt
O o 0 ] o
H

éé-igH 25 CHO
15 The crude acids 25 (0.724 mmol) were dissolved in CH2Clz. (COCI), (0.1
mi, 1.5 eq) and a drop of DMF were added. The mixture was stirred for 30 min,
when 'H NMR showed complete conversion. The CH.Cl,-was replaced with
toluene and the resulting solution was C(O)Oled to 0°C. Pd{PhsP)s was added,
followed by dropwise addition of BuaSnH. 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)OEt),
2N
N —_————» Ex. Tt

F
27

Phosphonate 27 (248 mg, 0.768 mmol, 3 eq), see US 6,063,847, was
25 dissolved in THF (4 ml) and the mixture was C(QO)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)s (0.227 ml, 3 eq.) was added and § min later a solution of aldehydes 26
(80 mg, 0.256 mol) in THF (4 ml) was added. The mixture was stirred for 1.5 h



OHHOHHO HHHH "NHCOZEt OH H 1 NHCOZEt i N kKN F Ex. 69A F Ex. 69B
Step : OHHOHHOHH ONOOH=0NSCNBCNBH3 1 H HNH2 H H NHz N
CH3OH NN Y 17 18A 18B 10 F F F Conpound 17 (100 ng, 0.239 mmol),
prepared as described in US 6,063,847 was stirred with ammlhlﬁu@(ﬁcg]%te
(1.84 g, 23.9 mol) and NaCNBH3 (24 ng, 0.38 mmol) in CH3OH (7 m) at rt
under N2 for 16 h. The m xture was treated with NHAOH (10 m, 29% aqueous),
diluted with CH2CI2 (75 m), and 15 washeggé w th NaHCO3 (sat.). The organic

| ayer was dried (MgSO4) and C concentrated in vacuo. PTLC separation of the
residue with 2.0 M NH3/ CH30OH CH2Cl 2 (5-95) as eluent gave 18A (43 ng, 43%
| ower R5), wien(HIL showedidsmpletg-ednvaraidnl 8Bturatechepdiamtpotassiner taffrite Was

ESI m 4 VH+ 2. 20.Co d 18A_(0. 100 |
CEor) et wi ERe A e IR rBnoked TPIBP YaGuuiR, 13ty was B3l Wi o 1
3.6 mml ) EROR2EHiEd (ddhdEntraddd Qn@phﬁﬂed@y F"TLrC@E\GI EttOAé/hé Cr}%?tB gl\Té‘ﬁ]e

m xture was diluted with Et OAc m ) washed
organi c | afie C@Hpoélﬂde@o(mgSCM)S mﬁﬁ5'éérﬁMé'ﬁﬂrat ed i n vacuo FI ash

chromat ography of the residue on a silica gel colum w th Et OAc- hexane 25
(50-50) as eluent gave Exanple 69A (100 ng, 85% . MS (ESI) mz 493 (MH).
Conpout® 32B was simlarly prepared fExamp@E2 MS (ESI) nmz493 (M+). 16 OCT
2006 -30

Step 1:

WNHCO,Et

(-

(BOC)zO
Et,N

_To a solution of 1.35 g (2.75 mmol) of starting material, 0.57 mi of Et;N
15 (4.13_:tnmol, 1.5 equiv.) and 70 mg of DMAP (0.57 mmol, 0.2 equiv.) in 20 m|
CH3CN at 60°C was added 2 equivalents of (Boc),0. 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:
?OC ?OC
NCO,Et ~NCO2Et

2) Oz




5 Exanple 70 0 H H NNHHCO2Et O H H NHCO2Et Ol H1 J OH~=R70A 70B F F
Step 1: 0 H H~1011 NH4QAc OOH HNHH2 O HH NH2 O Y1 1 J NaCNBH3 O, Y1 1 J O
lrr---HwHwWCH3OH | =2 Hv Hz;H 19 20A 208 F F F Using tig§ @Q?cmfﬂsre of
Exanple 32, Step 1, starting with conpound 19 (see 10 US 6, 063, )5

prepare: 20A (lower Rf), M5 (FAB) mz 421 (M#+), and 20B (higher Rf), M
(FAB) m z421 (MH). Step 2: Using the procedure of Exanple 69, Step 2,

Exanpl e 70A was prepared from conpound &gj MS (ESI) mlz 493 (MH). Using

t he procedure of Exanple 15 69, Step 2, anpl e 70B was prepared from
conpound 20B: M5 (ESI) mlz 493 (M#). Exanmple 72 O HHNOEt OO0 HHF 1 6
OCT 2066 -31 S5Tccheplution@ft280 MgHOA Hrh&)) of starting material in 5 ml THF at 0°C

was added 0.95 ml (0.95 mmol, 2 equiv.) of 1M LHMDS in THF. The mixture was
stirred for 30 min. and O, was introduced via a balloon. After stirring for 1 hr, the
reaction was quenched with the addition of 50 ml of aq. Na;SQO3; and stirred for 1
hr. The aqueous layer was extracted with 3x25 m! of ethylacetate and the

10 combined organic layer was washed with brine, dried over MgSQOy and
chromatographed with 30% EtOAc-hexanes to afford 125 mg of hydroxyiated
product.

MS: 609.1 (MH")

15  Step 3:

TFA-DCM

To a solution of 125 mg of stasting material in 1 ml CH2Cl; at room
temperature was added 1 ml of trifluoroacetic acid, stirred for 1 hr and
20  concentrated. To this was added 50 ml of aq. Na;COj; and extracted with 3x10 ml Q }
CH2Cl,. The combined organic layer was washed with 10 ml brine, dried over -
MgSOs, filtered, concentrated and chromatographed with 50% EtOAc-hexanes to
provide 90 mg of product.

25 HRMS: 509.2459 (MH")



H C02Bn 21 H COZBn 22 Lactone 21, described in US 6,063,847 (10 g, 0.0251
nol ) was dissolved in acetone, 1 N HCl was added and the m xture heated at
55 C for 4 h. The mxture was allowed to C(OO01 to rt, neutq@ WdZWﬁth
NaHCO3, and extracted with EtOAc. 10 The extracts were dried an
concentrated under reduced pressure to give 22 (7.35 g) as oil. M5 mz 355
((Mtl). Step 22 OHO 22 023 HHC®2Bn ill 15 Ketone 22 (7.35 g, 0.0207
mol ) was dissolved in THE and C(O QO ed t ;0C. Potassiumtert-butoxi de was
added (2.55 g, 1.1 eq). After stirring for 10 min, CH31 (2.58 m, 2 eq) was
added. The m xture was stirred for 2.5 h. Aqueous work-up w th NH4C (53t)
fol |l owe@ by col um chromat ography (30ES89tlEt (Bc i n hexane) gave 23 (1.63 M5
z 383 20 Step 3: OH\ . NWCEt OH, NOR 23 00 + O0 H=HCQC02Bn 0-24 H
C02Bn a-24 Ketone 23 _(1.634 g, (590426 ol ) was i slﬁol%ed in CH3OH, NH4OAc

and NaCNBH3 were add&d. : mx{htg& pas stirred § oy"2 h@_, getion was
quenched with NH4AOH apd X$'Ure 2’(j-.éxtract ed vmé CH2 T ozrganl c 25
extracts were dried ahd i at ed 1§ gyi@ghge an O 383 (M+l). The

: Et 3N wag)egaed and €H ﬁure C(Oded to OC

d and thwrm‘e'was stireed overnight.

oil was dissolved in @
Et hyl chl orof ormat e was add

10 To a solution of 500 mg (0.84 mmol) of starting material in 8 mi 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-fert-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 m! aq.

15 NH4Cl and extracted with 3x30 ml of EtOAc. The combined organic layers were
washed with 30 mi 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 ml of ag. Na,COs. The aqueous layer was
C 20  extracted with 3x25 ml of DCM, combined organic layers were washed with 25 ml
brine, dried over MgSOQy;, filtered and concentrated to provide the crude hydrazide.
The crude hydrazide was dissolved 'i_n 10 ml of glacial acetic acid and 2 g of
Zn powder was added in small portions and stirred for about 1.5 hr. {t was filtered
through celite and rinsed with 100 ml of DCM. The DCM solution was washed with

25  2x50 ml H0, 2x50 ml aq. NaHCO3, 50 ml brine, dried over MgSQ,, filtered,

concentrated and chromatographed with 87:10:3 DCM-acetone-MeOH to provide

105 mg of product.

HRMS: 508.2607 (MH")
30



Aqueous work-up with NHACI (.t)fol |l owed by col um chromat ography (30% Et CAc
gave 0.797 g of an inseparable 3:1 mxture of a-24 and a-24. in hexane) 30
M5 mlz 456 Mkl . 16 OCT 2006 -32 5 Step 4: H H NyCEt OH N O xOkt O
H CO2Bn 24 H CO2H 25 The product m xture fromstep 3 (330 rrg g)CZIZﬁ@E;D

was dissolved in EtOAc (14 ml) and Pd(C) (10% by wt) was a oﬁe T xture
was stirred under H2 (1 atm) for 2 h. The mixture was filtered,
concentrated, and dissolved in CH3OH 10 éﬂ%S m). Pt02 (10% by wt) was
added, the m xture was placed under H2 a? sphere (50 psi), and agitated on
a parr shaker for 3 days. The m xture was filtered and concentrated to give
280 ng%of acids 25. M5 nmz 368 (Mrl) .Ex@tmple¥4 H H NoOEt OH H NO O OEt HH
H=H 26 CO2H 25. CHO 15 The crude ac'ds 25 (0.724 mmol) were dissolved in
CH2Cl 2. (COCl)2 (0.1 m, 1.5 eq) andya drp of DMF were added. The m xture
was stirred for 30 nin, when 1H NVR/Shp OipléiHe conversi on. The CH2CI 2
was replaced with toluene and the r Ag solution was C(O ded to 0C
Pd(Ph3P)4 was added, followed by drgpwysSegaddition of Bu3SnH After

352 (Mr1). ( |

Ex. 74

Step 1:

PhsP*CH,OMeCI
‘BuOK

10

To a suspension of (methoxymethyl)triphenylphosphonium chloride (3.20 g, ( j
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 mi aqg. NH4Cl and extracted with 3x75 m!
EtOAc. The combined organic layers were washed with 75 ml brine, dried over
MgSO., filtered, concentrated and chromatographed with 40% EtOAc-hexanes to
provide 1.67 g of product.
20
MS: 448.1 (MH")



Step 6: P(O(OEg2 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(OOdedto OC. LHWVDS (0.768 ml, 3 eq of al Msolution in THF) was added
and the resulting mxture stirred for 30 mn. Ti(i-OPr)4 (0.227 mM, 3 eq.)
was added and 5 min later a solution of aldehydes 26 (90 ny,{8. gggénmﬁ in
THE (4 m) was added. The m xture was stirred for 1.5 h 1 6 OCT 33 5
when TLC showed conpl ete conversion. Saturated sodi um potassiumtartrate was
added and the THE renoved under vacuum Iﬁ@ resi due was extracted with

Et OAc, dried, concentrated and purified by PTLC (1:1 Et OAc/ hexane) to give
the title conmpound (80 ng). M5 nfz 521 (M+l). 10 Exanple 72 Step 1: o HH
O H Boc5 , \SteIW@2Ft O H O NCO2E - H\ HH (Boc)20 EEBNN F F To a solution
of 1.35 g (2.75 mml) of starting material, 0.57 m of Et3N 15 (4.13 nmol,
1.5 equiv.) and 70 ng of OQiyAP (0.57 mmol, 0.2 eqyiy,) |n 20 mM  CH3CN at 60C
i 2 ths of (Boc) 20
esolut.on : ) O €,

2) NaBH,

10 A solution of 1.67 g of vinyl ether in 15 ml of 4N HCl in dioxane and 1.5 ml
H20 was stirred at room temperature for 1.5 hr, poured into 250 ml of aq. Na;CQO;
and extracted with 3x50 ml of DCM. The combined organic layers were washed
with 50 ml brine, dried over MgSQy, 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, and stirred for 10 min. It was poured into 150 m! of aq.
NH4Cl, and extracted with 3x50 ml E{OAc. The combined organic layer was
washed with 50 ml brine, dried over MgSO,, filtered and concentrated to provide
1.27 g alcohol as white solid.

20
(,- HRMS: 436.2275 (MH")

25



M5: 593.1 (MH) 20 Step 2: Boc OBoc HH,,NCO2Et OHH ,,NCO2Et O HOHH
\ 1) LHMOS H 2) 02/ NN I ~1 FF 16 OCT 206 -34 5 To a solution of
280 mg (0.47 mol ) of starting material in 5 mM THE at 0C was added 0.95 m
(0.95 mol, 2 equiv.) of 1 MLHVDS in THE The m xture was sti rLgdgﬁﬁr Uﬁg
mn. and 02 was introduced via a balloon. After stirring for 1 hr, e2
reaction was quenched with the addition of 50 ml of agq. Na2SO3 and stirred
for 1 hr. The aqueous |ayer was extractggd with 3x25 m of ethylacetate and
the 10 conbi ned organic | ayer was washed with brine, dried over MpSO4 and
chromat ogr aphed with 30% Et OAc- hexanes to afford 125 ng of hydroxyl ated
produch. Bep&D9.1 (MH) 15 Step 3: CJ O OH H Boc O OH H,,\ NCO2Et

, \ NHCO2Et OHOHHd—iEH TFA-DCM N - N Ex. 720 4 H

H WS
5 NH,
1) MeSO,Cl
2) NaN3
3) MB3P
Ex. 74

To a solution of alcohol (1.27 g, 2.92 mmol) in 20 ml DCM at ca. -40 °C was C\)
added 0.63 ml of Et;N and 0.27 ml of MeSO.Cl and the solution was allowed to
10 warmupto O °C over a period of 1 hr. Then another 0.16 ml of E:N and 0.07 mi of
MeSO,Cl was added and stirred for another 1 hr at 0 °C. It was diluted with 100 mi
EiOAc and washed with 2x30 mt aq. 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 ml of
EtOAc, washed with 3x50 ml H>O, 50 ml brine, dried over MgSQ;, filtered and
concentrated to provide 1.3 g of azide.
To a solution of this azide in 15 ml EtQAc and 0.2 ml H20 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 & j
amine.

HRMS: 435.2445 (MH")



F F To a solution of 125 ng of starting material in 1 mM CH2Cl2 at room
tenperature was added 1 m of trifluoroacetic acid, stirred for 1 hr and 20
concentrated. To this was added 50 m of ag. Na2CO3 and extracted with 3x10
nm  CH2Cl 2. The conbined organic |ayer was washed with 10 m {0 i0pg, 294§ ed
over MSOM, filtered, concentrated and chromat ographed with 50%

Et CAc- hexanes to provide 90 ng of product. 25 HRVS: 509.2459 (MH+) 16 OCT
2006 -35 5 Exanple 73 0 Boc O H H NCOZEggNH2 H , NHCC2Et O H O H 1) LHMDS H
H2) DBADHH 3) TFA/ N4) Zn, AcOH/ N Ex. 73 F F 10 To a solution of
500 nmg (0.84 mmol) of starting material in 8 Ml THF was added 1.7 m (1.7
mol, D equiv.) of 1M LHWVDS in THF. Examples (8684n was stirred for 30 nin.
and C(Oded to -78 C, and a solution of 390 ng (1.7 mol, 2 equiv.)
di-tert-butyl azodi cagbqgxyl ate (DBAD) in 2 niy THF as added. The reaction
was allowed to warm g fntenperature overy\a d @f_3 hr, poured into
100 m aqg. 15 NH4Cl ¢ ed MAzh 3x30 4 >, MR conbi ned

organi c | ayers were r mgsH, filtered and
5 stirred with 15 m  of

10 Using the methods described above, the amine was treated with different
electrophiles and compounds of the following structure were prepared,

C

15 wherein R is as defined in Table 4:




C 20 extracted with 3x25 ml of DCM conbined organic | ayers were washed with
25 mM brine, dried over MgSH4, filtered and concentrated to provide the
crude hydrazide. The crude hydrazide was dissolved in 10 m of, gl acial
acetic acid and 2 g of Zn powder was added in small portions aﬂngsﬂﬁTr 12686 f or
about 1.5 hr. It was filtered through celite and rinsed wwth 100 m of DCM
The DCM sol uti on was washed with 25 2x50 mM H2O 2x50 ml ag. NaHCO3, 50 mi
brine, dried over MpSH, filtered, concegirated and chromat ographed wth
87:10: 3 DCM acetone- MeCH to provide 105 ng of product. HRVS: 508. 2607 (IVH)

30 16 2%%5 -36 5 Example 74 OHHOHN-12 1HHNEX. 74 F Step 1:
OHH®OMEbEA Ho Hw H\ Ph3p+ 2(]\/PCI-HHLB|| 10 FF To a
suspensi oh of giret hoxymet hyR) t ri phenyl phas chlloride (3.20 g, | | 9.34
mml) in | UL, S added [TMTBO 10.3 m, 10.3 mmol)
and stirr ] n his solutjon W_ﬁﬂﬁed_a_sol ution of ketone
(1.95 159, 4#5 25 m THE and 4@7 pkePM-. The m xture was stirred
at room tenperature for )itwox*poure into 300 mM aqg. [NHACl and extracted
wi th 3x75n
7% _ 493.2497
Ko
77 )OK 477.2548
%
0
78 /lk/ 491.2703
%
79 i 513.2213 5
“’7{)5"‘* ~
80 g 527.2388
'7?7_/6\/
81 i 506.2822
,LL,CTNHZ
82 % n 532.2970
83 @ 506.2822
‘HL/C\N/\
H
84 i 546.3124 |
% .
b g




Et OAc. The conbi ned organic | ayers were washed with 75 ml brine, dried over
MpSH4, filtered, concentrated and chromat ographed with 40% Et OAc- hexanes to
provide 1.67 g of product. 20 Ms: 448.1 (MH#) 1 6 OCT 2006 -37 5 Step 2: O
HHOHHOH/ OV OHSOH H 1) 4NHC H\ 2) NaBH4 N N 1lg | TF@lOA
solution of 1.67 g of vinyl ether in 15 m of 4N HCl in dioxarqga 61.5 m
H20O was stirred at roomtenperature for 1.5 hr, poured into 250 ml of agq.
Na2CC3 and extracted with 3x50 ml of DCM4.The combi ned organic |ayers were
washed with 50 m brine, dried over MgSO4, filtered, concentrated and
chromat ographed w th 40% Et OAc- hexanes to provide 1.36 g of al dehyde. 15 To
a solutfon of this al dehyde in 20 n&ﬁ@i"&&g&&% mM THE at 0 C was added
120 ng of NaBH4 and stirred for 10 min. It was poured into 150 m of aq.
NHAC, and extracted with 3x50 m Et QAc. The conl@yned organic |ayer was
washed with 50 m brine, dried over H terled and concentrated to
provide 1.27 g alcohol as white soli VB FBRR2275 (MH) 25 16 OCT
2006 -38

Step 1:
10

NaClOp_. H202
NaH,PO,

To a solution of aldehyde (2.19 g, 4.53 mmol) in 40 mi CH3;CN and 5 ml
DCM was added a solution of NaHPO4 (135 mg, 1.13 mmol, 0.25 equiv.) and 30%
15  aqg. H20; (0.51 ml, 4.89 mmol, 1.1 equiv.) in 8 mi H2O. To this was added a
solution of 80% NaClO; (0.72 g, 6.37 mmol, 1.4 equiv.}in 5 ml H20 and the
mixture was stirred at room temperature for 2 hr. It was diluted with 150 mi H,0,
acidified with 1N HCl to ca. pH 3 and extracted with 3x50 ml DCM. The combined
organic layers were washed with 50 ml brine, dried over MgSO,, filtered,
20 concentrated to provide 2.2 g of carboxylic acid as solid.

HRMS: 450.2077 (MH")



5 Step 3: OHH HHSOHOHNHR OH1) MSRC HH2) NaN3d H\ 3) Me3P N
INI Ex. 74 F F To a solution of alcohol (1.27 g, 2.92 nmol) in 20 ni DCM
at ca. -40 Cwas ZJ added 0.63 ml of Et3N and 0.27 m of MeSQ2ClI and the
solution was allowed to 10 warmup to O C over a period of! & 8¢T Z#en
another 0.16 m of Et3N and 0.07 ml of MS02CI was added and stirred for
another 1 hr at 0 C. It was diluted with 100 m Et QAc and washed wth 2x30
m aq. NaHCO3, 30 mi brine, dried over 04, filtered and concentrated to
provide 1.6 g of nesylate. A solution of the above mesylate was stirred with
950 nmg of NaN3 (14.6 15 mmol, 5 equiv.) in 10 M DVSO at 65 C for 1.5 hr.

It wasodi|Stepd2with 150 M of FEtOAc, washed with 3x50 ml H20, 50 m brine,
dried over MgSH4, filtered and concentrated to provide 1.3 g of azide. To a
solution of this azide in 15 nM EtOAc and 0.2 mM H2O at 0 C was added 1 M

Me3P in THE and stirr%g flenper aturecfo[_l 44pr. 1% was 20 concentrat ed
and chromat ogr aphed wtHi4%% LW wol o m ne.
435.2445 (NHH) 1 6 OBT J :9 5 Exanpl esg75 H O
CFs CF
3 ( |

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 aq. NaHCO;, brine, dried over MgSO4, fittered, 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:



OHNHZ OHNHR HHHHRX NN | | EX.
descri bed above,
conpounds of the follow ng structure were prepared, OHHIIIk OH\NHR H
F 15 wherein Ris as defined in Table 4: 1 s OCT 20
Ex. R HRMS M+ 74 H 435.2445 75 "~ Ao~ 507.2664 76 0 493.2

HN |

74 F F 10 Using the nethods

the amne was treated with different electrophiles and

477.2548 78 0 491.2703 79 0 513.2213 80 0 527.2388 81 1 506.2822

5

10

15

20

-43-
Table 5
EX. NRR’ (MH+)HRMS
H
85 N 576.2481
£ | =
H N/
86 N 576.2472
kAN
~N
87 ;ﬂ\ 513.2370
88 "{“\/ 527.2517
89 ‘{,H\/\OH 543.2477
H
90 N 541.2669
Y j/
_N DH
91 . Q 569.2632
_N OH
92 . Q‘ 569.2627

For preparing pharmaceutical compositions from the compounds described
by this invention, inert, pharmaceutically acceptable carriers can be either solid or
liquid#.Solid form preparations include powders, tablets, dispersible granules,
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
carriers and methods of manufacture 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 emuisions. As
an example may be mentioned water or water-propylene glycol solutions for
parenteral injection or addition of sweeteners and opacifiers for oral solutions,
suspensions and emulsions. Liquid form preparations may also include solutions

for intranasal administration.

ab§ 0ChAw™ ©



1 NHy 82 t H 532.2970 83 0 506.2822 x4iC,N- H 84 0 546.3124 NH 16 CCT
-415Exarrp|es 85-92 OHHO I OHNRR THHNCF3 Step 1: 1OOH
HOHHt O "OOHOH O0HH H\ NaCl02, H202 / N NaH2PO4 N 12 13 ~I

CF3 CF3 To a solution of aldehyde (2.19 g, 4.53 muol) in 401519ﬁ3mﬁand 5

2006

m DCM was added a solution of NaH2PO4 (135 ng, 1.13 nmol
30% -

10

15

20

25

30

35

v.) and
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Aerosol preparations suitable for inhalation may include solutions and solids
in powder form, which may be in combination with a pharmaceutically acceptable
carrier, such as an inert compressed gas, e.g., nitrogen. ‘

Also included are solid form preparations which are intended to be
converted, shortly before use, to liquid form preparafibns for either oral or
parenteral administration. Such liquid forms include solutions, suspensions and

~ emulsions.

The compounds of the invention may also be deliverable transdermally.
The transdermal compoéitions can take the form of creams, lotions, aerosols
and/or emuisions and can be included in a transdermal patch of the matrix or (
reservoir type as are conventional in the art for this purpose. J

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 cormponent, e.g., an effective amount to
achieve the desired purpose.

The daily dose of a compound of Formula I for treatment.of a disease or
condition cited above is about 0.001 to 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,
given in 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
treated.

Further embodiments of the invention encompass the administration of
compounds of Formula 1 aiong with at least one additional cardiovascular agent.

The contemplated additional cardiovascular agent is one that differs in either
atomic make up or arrangement from the compounds of Formula 1. Additional
cardiovascular agents that can be used in combination with the novet compounds
of this invention inciude drugs which have anti-thrombotic, anti-platelet



15 aq. H202 (0.51 m, 4.99 mmol, 1.1 equiv.) in 8 M H20 To this was added
a solution of 80% NaCl®2 (0.72 g, 6.37 mml, 1.4 equiv.) in 5 nm H20 and the

m xture was stirred at roomtenperature for 2 hr. It was dil 50
H2O acidified with 1 NHClI to ca. pH 3 and extracted with ggg]cmﬁ%wl The

conbined organic |ayers were washed with 50 ml brine, dried over MySO4,
filtered, 20 concentrated to provide 2.2 g of carboxylic acid as solid.
HRMS: 450.2077 (M+) 1 6 OCT 2006 -42 5. 4%ep 2. 0 OH HHOHOHH.":
NRR OHH\ HATUHH NHRR / N/ NI ' 13 CF3 CF3 General procedure:
10 To a solution of aci.d and amne (3 _equiv.) -DCM m xture_ was added

HATU ( 25eq@9@rggatich, éﬂti?ﬂ@dﬂ%@mﬂpgﬁmﬂr@ﬁtqr@@mamf@fearm-a@wuiaﬂt aetivityi 1Swuchd
with EtOAg mﬁj‘%ﬁﬂf%@ﬂﬂfﬁ@é’at;ﬁiﬁ%bo%' r’é‘f‘a d?}see%s%grécﬂy%@%@r&hb%ﬁéed

concentrat ed romat ogr a to pr OVI € met hods

descri bed abherescleorgis,nedtenokis, rhgpédéhsnmngn@na petctoris, avmw\rplaepaaad OHH

© . 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

ra ramatroban; adenosine diphosphate (ADP) inhibitors sucﬁ as clopidogrel;

C- 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 ecadotril;
anticoagulants such as ximelagatran, fondaparin and enoxaparin; diuretics such
as chiorothiazide, hydrochlorothiazide, ethacrynic acid, furosemide and amiloride;
platelet aggregation inhibitors such as abciximab and eptifibatide; and GP lIb/liia

25 antagonists.

C 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 clopidogrel bisulfate.

30 When the invention comprises a combination of a compound of Formula |
and another cardiovascular agent, the two active compenents may be co-
administered simuitaneously 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,



OHK NRR °~ HHNCF3 20 wherein NRR is as defined in Table 5: 1 6 OCT
2006 -43 5 Table 5 EX. NRR (MH)HRMS 85N~~~ 576.2481 |, 86 , ~N 576.2472
~N 87N~ 513.2370 88 ~N-' 527.2517 89 N-" off 543.2477 90 ,.~N 541.2669
91 VN-5%0H 569. 2632 92 . N~oH 569. 2627 For preparing phar macelfi @Bl 2006
conpositions fromthe conpounds described by this invention, inert,

phar maceutically acceptable carriers can be either solid or liquid-Solid
form preparations include powlders, tableq, dispersible granules, 10
capsul es, cachets and suppositories. The powders and tablets may be

conpri sed f fromaboyt 5 to about 95 rcent actjve ingredient. Suitable
sol i d Par rO&#iON, SEPPRSKYIYWAASR] SPRAY. Al %e@ffosa%#etbﬁm gvassiaagerignesi um

e o S GPURRIGS AT RESENGTARL R, SRR TeobR g RDSERR S O 21
phar maceutdasel |y acceptable 15 carriers and nethods of manufacture for
Practi ce of  PrdPiaGysPosvicaten; fiecrm Ablsartane compodrid of Formuid 1 eans
' that one to three different compounds of Formula | may be used in a
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 to three additional drugs may be administered in
combination with a compound of Formula I; preferably, one additional compound is
administered in combination with a compound of Formula I. The additional -
15 cardiovascular agents can be administered sequentially or simultaneougiy with &)
reference to the compound of Formula l.
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. A kit is
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. &j
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 [PHIhaTRAP
A(pF-F)R{ChA)(hR)I2-Y)-NH2 {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. At the completion of the reaction, the excess tritium was removed and the

reacted peptide solution was diluted with DMF (0.5 ml} and filtered to remove the



Wllians & Wlkins, Baltinmore, MD, (2000). Liquid form preparations include
sol utions, suspensions and enul sions. As an exanple nmay be nentioned water
or wat er-propyl ene glycol solutions for 20 parenteral injection or addition
of sweeteners and opacifiers for oral solutions, suspensiond bil{Tedfifsi ons.
Liquid form preparations may al so i nclude solutions for intranasal
admnistration. 1 6 OCT 2006 -44 5 Aerosol preparations suitable for

i nhal ati on may include sol utions and sol i_?f_ in powder form which nay be in
conbi nati on wt h a pharmaceutically acceptable carrier, such as an inert

conpressed gas, _|gh ni t rg‘g Al so included are solid form preparations
whi ch afe icatalyeled haceliected AT solutiontafithe wrids peptidﬁ;wstcblulteahwutu watem

Porna. tnot e sk DO O bols i pBRETRh SRR e GH Sérible 85 seitoned e
i nvention wpatephf@ tﬁ@fr@élze‘dﬂhﬁ@p?oééﬁ”%%é% | Yhe trithfled ge‘g rggﬂ(lhaTRAP)

COI'TpOSItIOﬂS can take the formof creans, |otions, aero r enmul Si ons

and can be wascligselved in 8. 2 ﬁ&@i@e&%mqqmuermﬁ and punified |by HPLC usimg theser voi r

conpound 1 LG8 Bps, foll . Yiabdr 1137 oA OB EDE TR PBPSEdAY: i on
I's in %) uniot1%oRRA N ivaten, (B)\OS%N‘FN iy OH3ChE gpadient, 0B Trard 10000ty 40@D | nt o

suitably sized unit doses containing appropriate quantities of the active
conponent , o¥eg30 raif; Bewdets, \feméfmmtdetept@o 25 nhe Tee radiachemigsée. The

-dai |l y dose of. 0 la_l RE tre |

cond?/tlon E’Pf'@@%@%gﬁ%ﬁ bg}} 6&3{'83’&8 qﬁ'g%enﬁ‘%&]a}& faggﬁi"ﬁ%ﬁt per
day, pref §Fé@if¢a@h@it§ﬁoﬂ1@mct’mnﬁh%s dBtali¥d<g. For an average body wei ght
of 70 kg, hedosage I'etvlel is therefore fromabout 0.1 to about 700 ng of

dr per d&y hgla&$ose or 2-4 divided doses. The anount and

uepgy of ad 'ﬁlé"tbfiett %hﬂ&aﬁgs WBfe FRUPANEESinY a F¥itication of the method 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 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 xg 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 \f;ésuspended 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

C 25 7.5,5mMEDTAtoa finat volume of approximately 30 mi 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 rhM triethanolamine-HCI, pH 7.4, 5 mM EDTA, and resuspended in 20-
25 ml 50 mM Tris-HCI, pH 7.5, 10 mM MgCls, 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. 193, pp.265-275 (1951).



I nvention and/or the pharmaceutically acceptable salts thereof wll be
regul ated according to the judgnent of the attending clinician considering
such factors as age, condition and size of the patient as well as severity
of the synptons being 30 treated. Further enbodi nents of tn Wegg{}son
enconpass the adm ni stration of conpounds of Fornmula t alo ? h | east
one additional cardiovascul ar agent. The contenpl ated additi onal

cardi ovascul ar agent is one that differs 'b_n either atom c make up or
arrangenment from the conpounds of For rrul'e‘a1 . Additional 35 cardiovascul ar
agents that can be used in conbination with the novel conmpounds of this

i nvent ifn High Tkleudhpgs TivombintReesptot RatlntigahdBindingmidsay atel et 1 6 OCT
2006 -45 5 aggiﬁﬁati.on, anti at heroscl erotic, antjrestenoti ¢ and/or

anti - coagul ant W@)‘f‘f ?CSBQ?_H a"@ﬁ%ﬁStﬁﬁ’ﬁerﬁsS&F?ﬁnq uging4 ms»g“ﬂcattoh of the
thr ombos strrGhblrPfeclpRsiaaibligahll Hdiflg WREATBPANR ot ! (RIPSCAPRRR ©
restenosis, hypertension, angina pectoris,” arrhythma, heart | ure,
myocar di al Phafraaeali, vol. 5fl, j@s@H3664pa87 Y. i The absayrivasiperforthadhind@thweliidalnicc

stroke, perjpheral, vas di sease ot her cardiovascul a | seases

cer ebr al pl@af%%@h ﬁ?' ?ﬁbgg%tt%ﬁyaﬁ#%s&yd’@'%mﬁﬁg @br@er ,Iagg\/@fam%rﬁh%? her
di sor S ' Q,gpé' i hiFAr - 0.0 %0 .
Sui t agTUe cgﬁ%mggzu ar agepl"tlg@ae#r)eégel @?tgg'ﬁf%ﬂd%ﬁ e'%"ggpgg%\%é%'ﬁ@lbslé?hg of
t hr omboxankufier G0oahT HeHG!, phihi.bi 10msM MgCh, dsmisRiGTiA; 0.1 % BBBYx Siteck

ant agoni sts sych as seratr S | cotam de and f ramatrgban; adenosi

di phosphat IUHPRS (i hin aﬁ&%bw_"éago tesprepgpUnds were Jertenyide @959/0 |

i nhi bi t or spipsd %u@é@?fﬁé?wis@qhe?&k.t?@dmd ﬁfcffcd?li‘:{egi é&ﬁpﬁﬁh&%ﬁﬁgﬁns SHPO@FNSI N
ant agoni sts such as valsartan, telm sartan, candesartran, Irbesartran, -

| osart an a®ioraghinligandt(ardinat ndotdndtatonaeft HyoMi int5% DB Q)sverezadded tneach r{

brvortl naReR e e bapb e ihed Ty skt o BGRB8 461!
enal i pri | agroteA/vedll)! amid bindid Wadhbt sighfichABY MHibited By5RE DMSOosi nopri |,

trandol april, lisinopril, moexipril and benazapril; nheutral endopeptidase
i nhi bi t or sCemfipuads yearedrsied at tarae eeneentiations (8.3t oyt aM)y Fhe plades

xi mel agatrgn.. EQndan %Hcﬂ/cﬁ%—ﬁﬂ@&aﬁgﬁtiﬁm A\ U nESTiedt Plate Shaker for 1 hour

at room temperature. Packard UniFilter GF/C filter plates were soaked for at least

20 1 hourin 0.1% polyethyleneimine. The incubated membranes were harvested
using a Packard FilterMate Universal Harvester and were rapidly washed four
times with 300 pi ice cold 50 mM Tris-HCI, pH 7.5,-10 mM MgCly, 1 mM EGTA.
MicroScint 20 scintillation cocktail (25 pl) 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 pM) unlabeled haTRAP. The % inhibition by a i j
compound of [3H]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:

ICsg
K.=

! 1+[concentration of radioligand
affinity (Kp) of radioligand

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




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

am loride; platelet aggregation inhibitors such as abci xi mab and
eptifibatide; and GP IIb/Illa 25 antagonists. Preferred types of drugs for
use in conbination with the novel conpounds of this invention are

t hr omboxane A2 bi osynthesis inhibitors, cycl ooxygenase inhibitors and ADP
ant agoni sts. Especially preferred for use in the conbinati ons | fhr&ETa ﬂﬂ rin
and cl opi dogrel bisulfate. 30 Wien the invention conprises a conbination of
a conpound of Formula | and another card9ovascul ar agent, the two active
conponents may be co- adm nistered simultaneously or sequentially, or a
singl e §ha ﬁé.&i cal conposition conprising a conpound of Forrmula | and
anot her ca%wscul ar agent in a pharmaceutically acceptable carrier can

be adni ni st er ed A(R€ )REChANDRIENIY, ahdtA(pFOR{ChAN{HR)(lean)-KE adetantsstened
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admi ni st er Brud administétion aod bidachcalletioppund of Formula 1; pref erabl y, one
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adal 1 onal - corpaund.b3e AU She el ESRILa Sutbd T 2aGRRRLR 8l
segaent i al fnjn. OA ridedié bam@ﬁwngértéu info artﬁééﬁ@n@antfar fResi6A BP s drags. For mul a
| .{ When separate congﬁgn s of Fornula | and the other cardi ovascul ar agents

are t dSe Aneiher seedigdcatbetasisinsesteddniodbietatbesbrachial of sapbenpusveinand n a
used for blood sampling. In those experiments where the compound is

administered oraily only one catheter is used. A baseline blood sample (1-2 ml) is
collected in vacutainer tubes containing a thrombin inhibitor CVS 2139 (100 pg/0.1
ml saline) as an anticoagulant. The drug is then infused intravenously over a

20 period of 30 min. Blood samples (1 mi) are collected at 5, 10, 20, 30 min during
and 30, 60, 90 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 G, 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

C 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 m! of saline and warmed to 37°Cin a
Chronolog whole blood aggregometer. Simultaneously, the impédan'ce electrode
30 is warmed in saline to 37°C. The blood sample with a stir bar is placed in the
heating block wsell, 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 yl) and the aggregation curve is



kit conprising in a single package, one container conprising a conmpound of
20 Formula | in a pharnmaceutically acceptable carrier, and a separate

cont ai ner conprising anot her cardiovascul ar agent in a phargﬁﬁiﬁﬁi%&ily
acceptable carrier, wth the conpound of Fornula | and the b
cardi ovascul ar agent being present in anounts such that the conmbination is
therapeutically effective. A kit is advantageous for admnistering a

conbi nati on when, for exanple, the conporBits 25 nust be adm nistered at
different tinme intervals or when they are in different dosage forns. The
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Pd/ C (5.07 ng) were suspended in DMF (250 pl) and diisopropylethylam ne (10
pl). The vdadfro atelelAaareqationoPrasedureti um | ine, frozen in |iquid nitrogen
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.4 1. DA 15 Re8L. Plafelsl ate bplitatial nckd arckyeshedfuent n croc:
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detection, UV at 215 rim The radi ochemcal purity o H]haTRAP was 99% {s\)

anal yz48 byaggreaation. bhggiegetion wvas performedhat mtempeeaiure/m puitsred saline

Q /ol Wassu%B e%gr?tgd \E EhGB"*H% '/r%Pht?lInaPll ffbtnenloagnnelrg%t %Bﬁ?pound and platelets
were preincubated in 96-well flat-bottom plates for 60 minutes. Aggregation was
initiated by adding 0.3 pM haTRAP or 0.1 U/ml thrombin and rapidly vortexing the
mixture using a Lab Line Titer Plate Shaker (speed 7). Percent aggregation was

20 monitored as increasing light transmittance at 405 nm in a Spectromax Plate
Reader.
In vivo Antitumor Procedure:

Tests in the human breast carcinoma model 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 dosé 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.



15 Pl atel et nenbranes were prepared using a nodification of the nethod of
Nat arajan et a/ (Natarajan eta/, Int. J. Peptide Protein Res., vol. 45,

pp. 145-151 (1995) from 20 units of platelet concentrates obtained fromthe
North Jersey Blood Center (East Orange, N.J.) within 48 hours of
collection. All steps were carried out at 4 C under appr ove?@bﬂggm
safety conditions. Platelets were centrifuged at 20 100 x ¢ r ut es
at 4 Cto renove red cells. The supernat &ts were decanted and centrifuged
at 3000 x g for 15 mnutes to pellet platelets. Platelets were resuspended

in 10 TI’IS ) me of 200
m and entnfu&gal‘gﬁl Eﬁ?e%?&\géﬂﬁ'gﬁg%t?ﬁﬁw\@é%@eg 'gtcgﬁ‘jmmnr"&'ﬁé Sed two
addi ti onal spegie- erﬁb@duﬁi@f@sé@f@tﬂmﬁﬁ&@daltémﬁtnﬁ@é thogifitilionPahd> 7.5, S
mVl EDTA to a final volume of approximtely and were honogenized wth -

20 st r okes vafatiompthereohwilldieappaient m’e@ﬁsr&f@rd@ﬁéy §@Ilurétlwaat Ahswbo x g,
d 0 T,
e opende e CrplrRAgeH TRt arheB T s g W g

-80 C. To secopplottiee pmﬁananwamtlepar ation, aliquots were thawed, pool ed, and
honogeni zed 30 with 5 strokes of a Dounce honobgeni zer. Menbranes were
pel | etfgﬂ and washed 3 tines in 10 nMtriethanolamne-HClI, pH 7.4, 5 mM
EDTA, d resuspended in 20- 25 mM 50 mM Tris-HCl, pH 7.5, 10 mM M 2, 1 nmM
EGTA, and 1 % DMSO.  Aliquots of nenbranes were frozen in liquid N2 and
stored at -80 C. Menbranes were stable for at least 3 nonths. 20 units of
pl atel et concentrates typically yielded 35 250 ng of nenbrane protein.
Protein concentration was determned by a Lowy assay (Lowy et al, J.
Bi 0. Chem, vol. 193, pp.265-275 (1951). 1 6 OCT 2006 -48 5 High

oughput Thronbin Receptor Radioligand Bi nding Assay Thronbin receptor
ntagoni sts were screened using a nodification of the thronbin receptor
radi ol i gand bi ndi ng assay of Ahn et at (Ahn et al, Ml. Pharmacol., vol.
51, p.350-356 (1997). The assay was performed in 96 well Nunc plates (Cat.
No. 269620) at a final assay volune of 200 pl. Platelet nenbranes 10 and
[ 3H haTRAP were diluted to 0.4 ng/m and 22.2 nM respectively, in binding



buffer (50 MM Tris-HCl, pH 7.5, 10 nM MgCl2, 1 nM EGTA, 0.1 % BSA). Stock
solutions (10 mMMin 100% DVSO of test conpounds were further diluted in
100% DMSO. Unl ess ot herwi se indicated, 10 pl of diluted conpound sol utions
and 90 NI of radioligand (a final concentration of 10 nM ie0@GE%BVEO) wer e
added to each 15 well, and the reaction started by the addition of 100
pl of menbranes (40 pg protein/well). Th i nding was not significantly

i nhi bited by 5%WiNB®clai@aihpounds were tested at three concentrations (0.1, 1
and 10 NM. The plates were covered and vortex-m xed gently on a Lab-Line
Titer Plate Shaker for 1 hour at roomtenperature. Packard UniFilter G/ C
filter plates wer#& cgopdued rdporserdgd Hyelasstru@Orallfohmde in 0.1 % pol yet hyl enei m ne.
The incubat ed nmenbranes were harvested using a Packard FilterMte Universal
Harvester and were rapidly , _times with 300 pi ice cold 50 nV
Tris-HCl, pH 7.5, 10 nM My N MBroScint 20 scintillation
cocktail (25 pl) was added t p~gg aptl the plates were counted in a
Packard TopCount M cropl atebSci illati Nt er. The specific 25 binding
was defined as the total binding mm ongpeci fic binding observed in

t he presence of excess (581¢ = The % I nhibition by a
conpound of [3H haTRAP bi hdi rg ®o t/hr ok ptors was cal cul ated fromthe
followi ng rel ationship: % I nhibitiBn R etal binding-Binding in the
presence of a test conmpound x 100 Yotal bindi ng- Nonspeci fi ¢ bi ndi ng
Affinity values (Ki) were -then det eH@?ned using the followng fornula: [1C50
K;= 1+ concentration of radioliiPa affinity (Ku) of radioligand J Hence, a

:\/g}[Ng:: i \élalsue of lélr ai)l?agrlrlgc?:'gt?cgll)ggc%g]:}ta r].e stz)iltrc]nd éo?v%te%ﬁgréor},l VEI e'l'e:il:ll':6 T 2006 -49 5

represents an optional double bond;
nis 0-2;
Qis

R1 is independently selected from the group consisting of H, (C;-Cy) alkyl,

R2 is independently selected from the group consisting of H and (C,-C)alkyl,

R3 is H, hydroxy, (C,-Cg) alkoxy, -C (0) OR", (C;-Ce)alkyl, halogen, (C3-

C6) cycloalkyl, or NR¥R?,

Het is pyridyl, wherein a ring nitrogen can form an N-oxide or a quaternary
group with a (Ci-C4) alky] group, wherein Het is attached to B by a carbon atom ring
member, and wherein the Het group is substituted by W;

W is 1 to 4 substituents independently selected from the group consisting of
R21-aryl, and R*'-heteroaryl ;

R4 and RS are independently selected from the group consisting of H, (C,-C¢)
alkyl, phenyl, benzyl and (C3-C,) cycloalkyl, or R* and R taken together are - (CHy)y-
~ (CHy)s- or- (CH,),NR'- (CH,);- and form a ring with the nitrogen to which they are
attached;

R%, R'%and R* are independently selected from the group consisting of R
and-OR/, provided that when the optional double bond is present, R is absent;

R”is H, OH or (C;-Cgalkoxy ;

B is -CH=CH-;



A(pF-F) R(ChA) (hR) Y-NH2 and A(pF-F) R(ChA) (hR) (12-Y)-NH2, were custom

synt hesi zed by AnaSpec Inc. (San Jose, CA). The purity of these peptides was
>95% Tritiumgas (979 was purchased from EGKG Mound, M awicghung Ohi 0.  The
gas was subsequently | oaded and stored on 3n | NV US Systens Inc. Trisorber.
10 McroScint 20 scintillation cocktail obt ai ned from Packard | nstrunent
Co. Protocol For ExedthRS iPlndtehénilAgidcaddiomomn, (CrCQunemC gay cyWedilg1,Bl ood

monkeys are. al LT RGUPR, piare R e AR G, heer o
inserted into a- (BH@QNEBDZH@}(EHZWHWZNRFIﬁmIﬂf (BRIC(INRER ™ whére AnigDhgr needl e
catheter is ins 1 d méﬁ the other brachial or saphenous vein and used for
bl ood sanpli ng. ‘} 28 8ri ments where the conpound is admi nistered

orally only one cat hatcerR"‘ilsmAs@ddenAybaamdlﬂm h) (az@atﬁ)szaisz@H((lz Z s dioxiy,s
collected in vaguyta

es. cont hi bi t or 2139 (100
pg/0.1 n sali alyzi 1a95 ﬁ%@’ f E?ﬁ%f@i‘f terg#ﬁéﬁ‘m @ﬁerf"s}’c é‘ﬁiefoﬁi“ﬁ%lgvﬁ
i ntravenously o((Hﬁ,)u@N}:Z@((peRi‘ﬁbdcelﬂ).“ﬁ&@wm}m“’ B{Glﬁ)ﬁlnsﬂalm@dmﬂ{"f{i m) are collected
at 5, 10, 20, 3 nd n af t £ pation of the
drug i nfusion. ?ﬂggm %ﬁ)sﬁN?’%Q ﬁgﬂﬁ 5@@%@% Ry 1Yhere e Br'ug usi ng
a gavage cannul am%Bh@ﬁxﬂhmm@l es are coI I ect ed at 0, 30, 60, 90, 120, 180,
240, 300, 360 min after ‘? g( rﬁ of the _blood is used. for whole bl ood
aggregation and the Bt Red Rp t@Chjogpthen farmp wipoyshe B SRR i ds ma
concentration ofafohe drug or its netaboli tes Aggregation is perforned

i medi ately after col | ection of the bl ood rrgl e as described bel ow. \Wole
Bl ood Aggregati on: AVbersing legst 8‘éf‘cPf§arﬁ§IRe i %"’1 a&amithe gow sAsigedar i ne and

warmed to 37C i (CI@).@@?@@B@RQQCH@gNﬂC@(bW (@ggysgg%@mﬁ R*Si nul t aneously, the

i npedance el ectr in saline The bl ood sanple with a

stir bar is pl adeHiNASReR kit }kﬁcb?ﬂ% Ryetlis Ofhe | npedance el ectrode is

placed in the bl ood ﬁarrpm@ep@mnﬂmlecf&km%a 8BupRhdi %%f[(?’l- Sy akped. The
software is allowed to run until” the baseline is sta |ze and then a 20

92 calibration elaglentseigghiformed. 20 0 is equal to 4 blocks on the graphic
o oo v e e 4 AR TR S et gt B o
o) alkyl-,(Cs- Cﬁ)cycloa kylR™-aryl,R? —aryl(CrC(,) a!kyl haloalkyl, alkenyl,

halosubstituted alkenyl, alkynyl, halosubstituted alkynyl, R*'-heteroaryl, R*'-(C,-Cy)

alkyl heteroaryl, R'-(C;-Cs) alkyl heterocycloalkyl, RER¥N-(C,-Ce) alky!, R®*R¥N-

(CO)- (C-Colalkyl, RERPN-(COYO-(C,-Coalkyl, RFO(COIN(R™)- (C;-Cy) alkyl,

RZS(0)N(R¥)-(C1-Cy) alkyl, RERPN-(CO)-N(R™)- (C1-Cs) alkyl, R*R¥N-S(0)2N

(R¥)-(C-Cg) alkyl, R®-(CO) N (R®)- (C,-Cy) alkyl, R*R™N-S(0),-(C,-Ce) alkyl,

HOS(0),-(C-Cs) alkyl, (OH)P(0)-(C;-Cy) alkyl, R*-8-(C;-Cy) alkyl, R*-S(0)(C;-

Cy) alky! or hydroxy (C,-Cg) alkyl) ;

R'7is independently selected from the group consisting of H, (Ci-C6) alkyl,
phenyl, and benzyl ;

R*' is 1 to 3 substituents independently selected from the group consisting of
H,-CN,-CF;,-OCF3, halogen,-NO,, (C1-C¢) alkyl,-OH, {C,-Cs) alkoxy, (C;-Cq) -
alkylamino-,di-{(C;-Cs) alkyl} amino-, NR¥R¥*(C,-Cy) alkyl-, hydroxyl-(C;-Cg)
alkyl-,-C(O)OR" -C(O)R'",-NHCOR'* -NHSO,R'®, -NHSOQ,CH,CF3,-C(O)NR*R*, -
NR®-C(O)-NR¥R%,-S(O)R" -S(0),R" and -SR";

R*is H or (C;-Cy) alkyl ;

R¥is H, (C1-Cg) alkyl,-C(O)R* -SO,R* -C(O)NHR? or -SO,NHR*;

R is (C,-Cy) alkyl, hydroxy (C,-Cy) alkyl or NR¥R™-((C,-C) alkyl)-;

R? and R% are independently selected from the group consisting of H and
(C1-Ce) alkyl ;



i 6 OCT 2006 -50 5 recorded for 10 m nutes. Maxi num aggregation in 6

m nutes foll ow ng agonist addition is the value recorded. In vitro Pl atel et
Aggregation Procedure: Pl atelet aggregati on studies were perdorimesl accordi ng
to the method of Bednar et alL (Bednar, Condra, C., Gould, R J., and
Connolly, T.M, Throm 10 Res., vol. 77, %b 453- 463 (1995)) Bl ood was

obt ai ned from heal t hRr*hsngner ssuhjseteélﬁs swh:etea\&ma tiaSgpdup dandist@g of HY (GRIC,) east 7

days by veni punc ulant Platelet rich plasm was
prepared by cen?ﬁWL§§d§$%’mAﬁxggﬁﬂ@)Q%%yi %R XL W 15 deg C Platelets
were pelleted at SOOQQ%banalIdQMﬂBlﬁqﬁnﬂdmlﬁ&ldc&d ﬂbﬁﬂ‘tﬁ@gnedp sakising Font@ining 1 mM
EGTA and 20 pg/ Q. .in plt 5 _ag atlon re iion was
performed at ro g@%‘p@faﬁﬁi?l@’iy bﬁﬂ’ﬁéﬁg@”g‘gﬁ @r"“@’uﬁ“ﬁ%gﬁgﬁﬁ%@& with 0.2

mg/ M human fi bmivegro,-CHesd], coppg umeka0dCHhrleh@EscycWemeteRc @i itiat ed i n

96-wel | flat-bott Ialies for 60 mnutes. Aggregation was 1initiated by
addi ng 0.3 pM h& Y Ul thronbin and rapidly vortexing the mixture
using a Lab Line Tit e fdateahakihet SRR 8EpikkyclPRF & RtroaHaERUA MO as 20
nonitored as |ncreaS| ng light transmttance at 405 nmin a Spectromax Plate
Reader. In vivo &% umor Procedure: Tests in the human breast carcinona
nodel in nude nouse are conducted accor ding to the procedure reported in S.

Even-Ram et. at, Nature Medici ne, 25 pp. 909-914 (1988). Conpounds of
the present i nvénﬁlcélﬁp%néogﬂﬁlﬁ‘r’i‘A‘F‘ﬁ@‘WiSaQ:tlve 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/kg, conpletely
inhibited aggr Sghtapowt obslaimel whesein fywedenabiouble bgechis uet nyesamided t hr onbi n
receptor 30 activating peptide for duratl on of 24 hours. Even after 48
hours, approximately 65% of inhibition | at el et aggregation was

sust ai ned. | n cdnfircampountiofliip | Wb%?*b&nﬁt(@x Edalkdb@,d YApl es 1A, 2A and 13
of US 6,063,847, were studi ed under

5. A compound of claim 1 wherein R is H or (C,-Cy) alkyl.

6. A compound of claim 1 wherein Het is pyridy] attached to B by a carbon ring

member, and is substituted by [ or 2 substituents selected from W.
7. A compound of claim 6 wherein W is R*'-phenyl or R*'-pyridyl.

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

from the group consisting of H and (C;-Cy) alkyl and R’ is H.

9. A compound of claim | wherein Q is

R gte R R™ AL
R13 -’[,L R“’
R™ o i
1%
~RFR R\ R™

wherein at least one of R and R" is R.

14, A compound of claim 9 wherein Q is

HJ CH3
Y “15“
o2 or



simlar conditions using a dose of 0.5 ng/kg, a 5-fold increase over the
dose of the conpound of Exanple 2. Under these conditions, the N alkyl
conpounds showed 35 no significant inhibition of platelet jaggregasti on at
various tine points. 16 OCT 2006 -51 5 Wi le the present invention has been
described in conjunction with the speci fi°¢ embodi ments set forth above,
many al ternatives, nodifierdrtioRsis 0,),NAG(@IORMNS- (Chgr @OHCHRIY,- be apparent to

those of ordinary skjll. i rs. sal ternat| , di fications,
and variations are |¢¢t%hﬂ\@3é¢6§1\]?a{% 1'((%‘2*“@?:&?2% °§|b€(rlﬂg ﬂﬁgﬁga@g&)é of the
present invention. 1®her&in16is@T 2006 52 What is clainmed: 1. A conpound
represented by the structural formula O R3 PHI2'jn RO O Rs Rl fie Re B
R11 Het or a pharmaceutically acceptable salt or solvate thereof, wherein:

represents an opt i onalcoglpaial ef S8R0 whdteih R iO1CH,)NSICI)IR'E, - @HRL4 R17 14 R14
4 t1343 R13 1
t1343 R13 3“6NIﬂECOR'6",—(CH2)H6NIfI.C(O)NR4R5,-(Cl‘wIz)nﬁNHSOzR'6or.- (CH,),sNHSO,NR*R?;
R'® RS and R" are (C1-Ce) alkyl ; and R’ is H, where né is 0-4.

12. A compound of claim 11 wherein R is-NHC(O)OR'® -NHC(O)R'® or -
NHC(O)NR'R®, R' and R* are (C-Cs) alkyl, and R® is H.

13. A compound of claim 14 wherein R is-NHC(OYOR' wherein R'® is (C1-Cs)
alkyl.

14. A compound of claim 1 wherein R% R RE R, R' and R" are each
hydrogen, R' is -CHs, B is-CH=CH-, Het is W-pyridyl, W is R”-phenyl or R*-

pyridyl, and R*' is-CF; or F.

I5. A compound of claim 14 wherein R is-NHC (0) OR'®™ and R'®" is-CHj or -
CH,CH;.

I6. A compound of claim 1 selected from the group consisting of



i : = I

RR1RLIis |ndependently selected fron1the gr oup con5|st|ng of H, (CI-CB)‘*

al kyl, R2 is independently selected fromthe group consisting of H and

(G - CG)aI KWvo o3figosbss H  hydroxy, (Cl-C6) al koxy, -C (0) OR', (C1-C6)alkyl,

hal ogen, (C3- C6) cycloal kyl, or -NR22R13. Het is pyridyl, ?@fﬁéiﬂbqﬁring

nitrogen can forman N-oxide or a quaternary group with a i Kyl

group, wherein Het is attached to B by a,carbon atomring nenber, and

wherein the Het group is substituted by Wis Ito 4 substituents

i ndependent|y selected fromthe group consisting of R2l-aryl, and R 21

- het er oar y¢ H; flependent |y sel ected fromthe group consisting
: NPT (C3-06) cycloal kyl, or R4 and R5

(C12)5- or- (C-32)2NR - (CH2)2- and forma

they are attached: Rs, R1O and R' are

group consisting of R and-OR , provided

t aken toge}iid
ring with the
i ndependent |

zdre - (CHZ)A- :
St trogen to wil &y

t hat when t heyopti onal doubl e -ond is present, RL is absent; - RO is H OH

or (Cl-Co6)alk ; Bis -CH=GAy} 16 OCT 2006 53 each R73 is independently

select®d fro ,¢GCl - C6) alky ~FC3-C8) cycloalkyl, 16 _ (CH )"6NHC(0)OR
(CH2) 6 O Rl bb, - (-GHZ L- | SH 0o - :

" (CH2) " 6NH ANHECIGRY) Nﬂif%,@*g% 3

0-4, hal &} and ha|01f . each R14 1

(C1-06) alkyIN\FOH (C-C6 r‘koxy, R

het er oaryl a
(CH2) "6NHC( O
(CH2) " 6NHSO2
hal ogen and Kk

bl ", - (CH2) "e\HC( O) R1LG,
- (CH2) " 6NES2NR4R5, and
X F

L



R13 and R14 taken together forma spirocyclic or a heterospirocyclic ring of
3- 6 atons; wherein at |east one of R13 or. R14 is selected fromthe group -
consi sting of - (CH2)"6NHC(O OR, - (CH2)"6NHC(O) R16b, - (CH2)" 6NHC(O) NR4RS,

- (CH2) "6NHSO2R16, - (CH2) " 6NHSO2NR4R5, n5 is 0-4; R16 is independently
selected fromthe group consisting of (Cl-C6) alkyl, phenyl ﬁng &Eﬁ%&b'
R16b is H, al koxy, (Cl-C6) alkyl, (Cl-C6) alkoxy(Cl-C6) alkyl-{ 6
R22-O0-C(Q A - C6) al ky)-, (C3-C6)cycl oal kyl, RR1-aryl, R21-aryl (Cl-C6) alkyl,

hal oal kyl , al kenyl, halosubstituted al kenyl , al kynyl, hal osubstituted
al kynyl , R21- heteroaryl R21-(Cl-C6) al kyl heteroaryl, R21-(Cl-C6) alkyl
het er ocycl oal kyl , R28R29N—(CI-C6) al kyl , 8R2ON- (CO - (C-Co)alkyl,

R28R2ON- (CO) O- (Cl - CB) al kyl, Re8Q(CO)N(R28Y~ (Cl-C8) al kyl,
(Cl-CB) alkyl, R28RRON-(CO)-N(R29)- (Cl-08) alkyl,

RZSR29N- S( O) 2N # (R2) - (@ wal Kyl NRZS'(QQNWRZ )- (& -08) alkyl, R2SR
N-S(O) Z- (Cl - f " ru't%’;Ef ) @~ Gicoat kyl |
R28- S (O - C6) R28- SPOIZ 06) aldky] O Ci-los) alkyl) © R7

el ected o nﬁhe group ¢ohnsi C6) al kyl,
; R21 is 1 tb 3 substitue .s_lndependent y sel ected from

i s i ndepende
phenyl, and benzy

-C6) alk )sggno-,di-
-(Q-C Y (( ] | O OR17,
(O RL7, - NHCORLE, - NHSCRR16, - N SO2CH2CF3, - GFO 2 O - NR25R26
S(O RB, - S(O) 2R13 an@%- SR73: R2> 1% H or : : s H (O -C8)
al kyl , - Q(O) R24, - SI2R24, - O( O NHR24 or - SC2NHR24; R24 i's (Cl-06) al kyl,
hydroxy (Cl - G)r akk BE5R26y ((C1-CB) abkyl ) ; RP5 and R26 are

Wb B¥hsi deimd NIFERd (Cl-08) al kyl 16

(Cl-C6) al koxy,
NR25R26- ( Cl - C6)

WNHCO,CH,COH

ACHNHCO,EL WCONHE!

and




‘54 R27 is-1lr2-0F 3 substituents sél'ected fromthe group consisting of _H, -~ =
(C1-c6) alkyl, (C3-C6)cycloalkyl, (Cl-C6) al koxy, hal ogen and %ﬂb nz' es
and R29 are independently selected fromthe gr¥8up consisting og C?C 0

al kyl, (C1-C6) al koxy, R?' -aryl (C -C6) alkyl, heteroaryl, heteroarylal kyl,
hydroxy(Cl c6) al kyl, (C1- CBR al koxy( G - C6) aIkyI heterocyclyl

het er ocycl yal kyl A compund of daimky, selected ﬁh&tﬁ@@rdﬂ%%ohélgﬁ{bzépget her forma
spirocyclic or a heterospirocyclic ring of 3- . A conpound of
claim1l wherein n is 0. 3. A conpound of claim1 wherein the optional double
bond is not present. 4. A conpound of claim1l wherein RL is (Cl-C6) alkyl
and R2 is HH 5. A conpound ngcIalnll whereln R3 is Hor (C1-C6) alkyl. 6. A
conmpound m“m@om;are%ﬁ:j ms.cow;c,l,’ Q%ﬁl to B by a carbon ring
menber, a substitut o s selected fromW 7. A
conmpound dfHgRai m 6 wher ei is R21 phe %:r R21 pyridyl. 8. A conpound of

claim1 wher M) Rs, R10 and B{ are each |nd endently selected fromthe
group consi sti/ng of H and ( K ) al kyl andg is H 9. A conmpound of claim

| wherein Q#% R12 R14 R13 R13 R13 RlaJ RO R13 Rl 11 3 Rla 13 Rla
is wherein treast one of Fand R14 is
wherein Q u§iﬁ3 CH3 'L~RR "

WNHCONHCH; O
SNHCO CH3
5 =

R 14. A conpound of claim9

IW

mwr—icoza i~ H “NHCO,£t



=TT OCT 2006 55 wherein. Ris -(CH2)" 6NHC(O OR16b- . .-
(CH2) ., 6NHCOR15%,”* ("CH2) "BNHC( O) NR4RS, - ( q—g;?_" 6NHSO, R16 or - (CF12)
6NHSO2NRAR5 ;  wherein n6 is 0-2. 11. A conpound of claim| vhgrgep ﬁ%s
-(CH2)a(, NHC(O OR161, - (CHz) "6N -ICOR161 ;

(CH2) n6NI | C{O) NR4ARS, - (A -12)"6NHSO, R16 or - (CH2)"6NI I SO2NR4 RS ; R166, RI16
and K' arg (Clwfeb,ml kyly i, angud®ei s H where né is 0-4. 12. A conpound of
claim 11 M R i s- NHCE@YOR161 ,-NI -1C(O R16' or - NHC(O N R4R5, R166 and
R4 are ( | kyl, a@ . i$ H 13. A conpound of claim 14 wherein R

i s-NHC( O 65 wherei n REGDETs (C1-C6) alkyl. 14. A compound of claim1

wherein R2, , R8, R9, Rl0Ojand R 1 are each hydrogen, R is -CH3, B
is-CH=CH, 1#Net is Wpyri@did, Wis R21-phenyl or R21- pyridyl, and R21
is-CF3 or F. . A compoundof claim 14 wherein Ris-NHC (0) ORl16' and R 61
is-CH3 or - CH3. 16. A ound of claim1l selected fromthe group

consi sting of “ViD 03/ 089428 I6FOCT 2006 -5 OH H 0 H H , alNHCO2CH2CH3
akNHCO2CH2CH3 OHHHjJjHH\H NN I'I 5" 1 CF3-" F, OHH

ol H
R
O -~
A N\
N
R21
wherein R?' and R are as defined in Table 1:
Table 1
N —
» R
-CF3 “NHCOz-t-butyl
CF, “NHCO-CHs
-CF; -NHCO.CH,CH3
-CF5 “NHCOzCH,CH.0CH;
H -NHCQO2CH2CHa
L F ~<aNHCO,CH,CH; -




O H H i 1\NHS02CH3 N , 1\ NHCONHCH3 O HH O HH-0 O H O O n\ NHOOCHS O . , dNHC- <
6

e B N2EE 0 TR N 0 H h 0 H O R oNco2R . e 3 G 0GTozbbE M
H\ NINN \ ~1 \ 1 rl / CN 1HO O,,NHCOVe O N | | CFA 0 H H aNHCONMME
0 HH.NHSO2Me HH OHOH ,,NHOOZCHZCO2H O NHH/ Nr NN \ \ | | CF
CF, F H H NHO[ZCFRCRFYZ H H |CHRWEDER, 0 HH "CONMt DHOHO HH\ H\ H
-CFq ~«NHCOCH, |
F INHCOCH;CH,
F i
aniNHE—<]
F ~aNHCOGH;
R, NHCOCH,OCH;
CF; -NHCOCH,0C({O)CH,
CFs “NHCONHCH,CH,
“CFs -NHCONHCH:
'. E ~NHCONHCH,
| F “NACONHCH,CH:
F ~«NHCONHCH,CH,
-CF; “NHS0,CH,
CFs | NHSO,CH,CH:
“CFs “NHSO,CHCH,CHa
i NHSO.CH;
-CF3 1IINHSO,CH,
F INFSO,CHCH,

and the compounds of the Tollowing formula

wherein Arand R are as defined in Table 2;



" and

O OH~NH-H \

r 11NHOOOH3

r

y=HN

H NLCEt OTable 2

and the compounds of the following formula;

F 0 H%h'

16 OCT 2006 0 H H NHCO2Et H H NHCO2Et O O

R
Ar
m «iINHAG
Ci
m «iNHCONHEE
Cl
oo, e
Cl
m <NHCO,Et
Cl
ma ~NHCO,Et
| Iijcr iINHCO,Et
mﬂ -INHAC
‘ ‘mINHAC
[
‘ ¢l ~INHCONHEt
O
| % IINACG,Et
Ci ~INHCO,Et

n\ NHCQ, CH=GHa alWHCO
OH H , \ \ NHCONHCH3

0 HH H NHCOZEt

" NHCO2Et

INNF F CF3 16 OCT 2006 17i ‘A conpund-of claim 1, sél ected fromthe
-group consisting of OHHHHO ff H SH \ ~NHSO2 CH3
NN/ N CFa F ~ ~ %B%FH&E

~F\ 1 N F I
N N FFCNHS.HNHCC,Et

=
OH



~OFUTETTNTE and the corrpounds of the follovm ng - forrrula
N R21- whereinm R21 and R'are as defi ned
- CF3 - NHC022CH3 - CF3
_ ' cNHC02CH2CH3 -64 16 OCT 2006
--NNHCOCH3 . F 1Ull NHCOCH2CH3 F O -,
- NHCOCH20CH3 - CF3 - NHCOCH2

- NHCO2-t - but yI

NHCO2CH2CH3  F

Table 3

0P

| .dff R H fFi
_Table 1:" Table 1 FL - o
CH2CH3 - CF3 NHcct&lﬁ&lﬁgfﬂﬁﬁls H
-CF3 . "I NHCOCH3 - CF3
INHG--a F - NHCOCH3 - CF3

X
= N
a
v Ar )
wherein Ar and R are as defined in Table 3:
-R
Ar ‘
\(t] iINHCO,Et
| B --u!lNHCOzEt
N : She “HNHCO,EL
CNL INHCO,Et
_ ~OMe
\DN “INHCQO,EL
N
l
‘@N INHCO,Et
. : CONH, “IINHCO,Et
\Q '"HNHCO;\_E'IZ
N
"'IINHCOZEt
I
\Q ulllNHCOzEt
N “IINHCO,Et
~MINHCO,Et

»




-CF3 C HCONHCH2CH3 - CF3 - NHCONHCH3 F CNHCONHCH3-  F - NHCONHCH2CH3 - F

- d4NHCONHCH2CH3 --CF3 - NHSQ2CH3 - CF3 NHS02CH2CH3 - CF3 - NHSO2CH2CH2CH3 H
-NHSQ2CH3 - CF3 si | I NHSO2CH3 F , "' JI NHSO CH3 and the conpounds of the
followng forrula O HHR H_HA wherein Ar and R are 2155 @& 2808 i n

Table 2: b~ 16 OCT 2006 Table 2 .R Ar IInNHAC ci "11I NHCONHEt ClI

At ] INHCO2Et f*)i +N|'qm2ﬂt +MNMEIBEED,Et 1, 1]NHCO2Et
‘ \GCONHQ ‘NHCOzEt
I Ff ~aNHCO,EL
| UC! ~aNHCO,ES
“ : Cl ulilNHCOzEt
' | UF WINHCO,EE
| F <
\QF ~NHCO,E!
£
\GF -uklNHCO2CHchNHé
UF =INACO,CH,CONH,
OMe ~IINHCOEt
\6:;2 ~INHGO,E
\@/F -uIiNHCOzCHzCOeMe
\O/F : "'”NHCOZCH2002H

and compounds of the following formula:



i

ci .,ntNHAc ., "NHAc |"I'NHOONHEt Cl- ., ui NHOO2Et =~ +NHCO2Et ‘and t he R
conpounds of the following fornmula: - 41 1$'OCT'2006 OHHR OHEHN A
wherein Ar and R are as defined in Tabl e &~ Table 3 -R Ar 1118 j00¥CQRME F
-1'"i NHCO2Et SMe inj NHCO2Et N "1,i' NHCO2Et Owve [I1NHCO2Et , N ™ NHCO2Et
CONH2 -, ,"NHCO2Et "IINHCO2Et N N "n"NHCO2Et N ., ul NHCO2Et

Q4 u

wherein R is defined as in Table 4-

Table 4



.., " | NHCO2Et
- - GNHOOZE

NHOOREt ~b3 1 6 OCT 2006
| ~Cf - “QNHCO2Et
A UNHCO2 CH2 CONH2

F ., uNHCO2CH2CO2Me

~~cl
N, 11111~/ F -4N C 2CH2G%-H2
"j NNHCO2CH2C02H and conpounds of the fol

+NHCO2 Et

‘ 1 coNH2 ' CNHCC2Et
-nl NHCO2Et F 1111 NHCO2Et

F +NHCCREE- F.

onme . 1111 NHCO2Et -~e

| owi n
16 OCT 2006 OHHOHAaNHR HHNF wherein Ris definddé)aﬂfi
4: Table 4 1 6 OCT 2006

R
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"1)1\0/\

o]

Yu‘o"

o
W
U

or a pharmaceutically acceptable isomer, salt or solvate thereof.

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

T

MNHCOLCMCH,

- NHCO2Et
formul a:

200fbl e



RY5~0" 0 0N 0" it VC/NH2 H CH u ~NN'or ‘a pharmaceutically =~
acceptabl e isoner, salt or solvate theregfefo-i& A conpound of & %Gﬁyzﬂﬂﬁavi ng
the following formula: OHH 1,00 - r~6- t 6 OCT 2006 or a
pharmaceutically acceptable isoner, salt or solvate thereof. 19. A conpound
of claim1l1 having the following formulaz: O HHHaNHSO2CH3 0 H\H N F

or a phar omz phaimatielijcadly acpapidllle isosenpsalt g gbivaterthergiofiat e t hereof, 20. A
conpound of claim1 having the following formula: OH H,, NHCONHCH

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

NHSO,CH,

or a pharmaceutically acceptable isomer, salt or solvate thereof.

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

3

or a pharmaceutically acceptable isomer, salt or solvate thereof,

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

O: HI HI ANHCOCH,CHs
o -

I
TIm



~3 O HH NI ~I For a pharnaceutically acceptable isoner, salt or~
solvate thereof. 21- A conpound of claim!| having the following formula: O
F,,,,NHCO2CH2CH3 O-1 | | N 6 16 OCT® 3006 or a phar maceut i c

I
acceptabl e isomer, salt or solvate thereof. 22. A conpound of @baé@ﬁ 12008wi ng
the followng formula: O HH ,\\.NHCO2CHZCH3 0O HN NCN or a
phar maceut i.cal,l cceptable is r,_salt _or solvate thereof. 23. A conpound
of any of tol(r:%%hﬁén%eugﬁﬂ@l%cc?p@gg%m?reF"ﬁltg%ﬁ‘ﬂ"%% ergQdl. o bisulfate. 24. A
pharmaceutical conposition conprising an effective amount of a conpound . of
any of cl ??ms % - 23, angqa, pharmaceutically acceptable carrier. 25. A
phar maceutfcal ~EOMPEYRd PiralFbhpaYiag the Bhowng &rmula anount of a conpound  of
any of clainms 1 - 23, in conbination with an additional cardiovascul ar _
agent . 26'DA pharmaceutical conposition according to claim25, wherein the

addi ti onaly Har & ovasQMcas Is selected fromthe group consisting of
t hr omboxang~4Z ~ s§nt heﬁcz-gie%i bitors, GP IIb/lIlla antagonists,
t hr omboxafkke ant a i sts, adenosine diphosphate inhibitors, cycl ooxygenase

i nhibitors hgi-otensi n ant agoni sts, endothelin antagoni sts, angiotensin
converting®elizZyfe inhibitors, neutral

CN

or a pharmaceutically acceptable isomer, salt or solvate thereof,
23. A compound of any of claims 1, and 16 - 22, wherein 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 additional cardiovascular agent.

26. A pharmaceutical composition according to claim 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, neutrai

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,
seratradast, picotamide,' ramatroban; clopidogrel, mejoxicam, rofecoxib, celecoxib,
valsartan, telmisarian, candesariran, irbesariran, losartan, eprosaran, tezosentan,



endopept i-dase -i nhi bi tors, anticoagul ants, “diuretics, and pl atel et ; ,
aggregation inhibitors. 27. A phar'naceutggcal conposition according to claim
25 or 26, wherein the additional cardiovascular agent is sd @0 208Hm t he
group consisting of aspirin, seratrodast. picotam de, ramatroban;

cl opi dogrel , nel oxi cam rofecoxib, celecoxib, valsartan, telmsartan,
candesar t rEHINOPPBANXIMGIe, carfapiil; enplapsihranaliplats spiraprh suinagn), periwdosT 2006

qui napr 1 ToRER SERE, FARRRRN, hainGiHR AREkar, (RpbEH ol SPRidwy |

moexi pri | xXimelagatsar, ifdndapannienakapdrin, eclatdhiazide, hydrouslcagthtazide, ethaogmipar i n,
in,.gchl t hi azi hydr.achi t.hi azi d th I id,

Fur ogom o HrPETTHE: Smisider NAwaraR, PRIBal Ent SRRCOS RlFEr b sul fate.

28. A pharmaceutical conposition according to any one of clainms 25, 26, or

27, - wherein the additional cardiovascul ar agent is, asgéri n or_cl opi dogr el
bi sul f at e.2828 PhArpAesUERIAAMROSIIOR seprrdingite ANk eae PHFIAKNS €548y 0046 of cl ai s

25, 26, 2 : G i : rgh ) ent ranges
Lwhebin 2K add; a@b&d‘c{%ﬁa&é@é‘z\ﬂ_ﬁﬂf)fs atsEfﬁnCcﬁ‘ cwpmggﬁn%w.ﬂfaég g

from1l to 1000 ng per dose. arnmaceut 1 cal osition according to
claim?24, which is in solid formof powders, tablets, dispersible granules,

acbor di ng 22 drermete ARt f Berafding Ry RRGPRE SEHALTCs A BE M 2B
conpr i ses wWhessin the désageearf ttentardiovasorlar zgesidangds fr@dd.1 1A 100armgperudaseal

conposition according to claim24, whichis in liquid formof a solution, a
suspensi on, an enul sion or an aerosol suitable for inhalation. 33. A

phay neceut3oc Al phaaResititaludnRReRiba abeorigab alalth 24, witlgh thin sdlid edrmvstr ed
transdernmally and is in the formof creans, |lotions, aergsols and / or

enul si ons.POWggrs, lablela, HiRaEPle HRNUBHTHBFYIBS F25RRLS PHPYRPASECERY one of cl ai ns
24, 30, 31, 32, or 33, which is admnistered in a dose of 0.001 to 100

‘mg/ kg body We:i%ht per day. 35. A pharmaceutical conposition according to

cl ai m 34, 3ihAdiharrsacauticali comuostion aceprdingde claim §0pwhich és nchadprreefbody wei ght
per day. Ark | SI-NGel kN ai ner conpri sing
a corrpouni)ngtijc{i‘lcor‘ﬁlatr)ll(é%'[g(;'r dac?yﬁ.[:gﬁgg(f)r?nﬁ a%lrég) %&?’Kggﬁfeﬂf}@e@ arrt'maceut ically
acceptable carrier, and a separate container conprising another

cardi ovas %lél ﬁrph%ﬁrerg edtigale}:opnr}:%rs%ﬁ %'é&')rcci%lgltg clairmn 24, which is in liquid form of a

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

33. A pharmaceutical composition according 1o claim 24, which is delivered
transdermally and is in the form of creams, lotions, agrosols and / or emulsions,

34. A pharmaceutical conipositicn 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 accarding fo claim 34, which is administered in a
dose of 0.001 to 10 mg/kg body weight per day.

36. A kit, comprising in & single package one container comprising a compotnd
according o any ene of claims 1 - 23 in a pharmaceutically acceptable carrier, and a
separafe container comprising another cardiovascular agent in a pharmaceutically_
acceptable carrier. |



- 39. A kit according to cl alm 3

acceptable carrier. 1 6 OCT 2006 37 A klt accordlng t0- cla|n136 mhereln
t he ot her cardi ovascul ar agent is one selectgﬁ fromthe group consrstlng of
t hronboxane A2 bi osynt hesis inhibitors, b/111a antagoni E

t hr onboxane ant agoni sts, adenosi ne di phosphate inhibitors, @ QGLJEQ%ase
I nhi bitors, angi otensin antagonists, endothelin antagonists angi ot ensi n
converting enzyne inhibitors, neutral endopeptidase inhibitors,

anticoagul ants, diuretics, and pl atel et aggregation inhibitors. 38. A kit

accordi ng StYOAQJ'tachE)@ﬁxgqb d“ehr%'ﬂ@ where ﬁreedtﬁbﬁda?m&&és%ma?ag {taygseul ar agent is

selected fromthe group consisting of aspirin, seratrod pi cot am de.

r amat r obarselectaddpsina gip @oup sendstingatthronbexana A2 bissyribess mhlb;’@r%éiﬂ an,

tel m sart r I ezosent an,

111 moond ML SHRERAEH! Hombplang Whtdddiibee aBBROIADDARLAIGH Mol

qui napri | cyqﬂenxytgdnme mmbitam, pmg[bfznﬁmsalntnmnmits. enhdathlin arptagd:mstsJ i si noprl t,

nmoexi pril, apr candoxattil . ecadotril at ra fondaparl n,

enoxapar i @G @%%M%VQQ‘HQ@“WEFMW& WH{@IZ(?F@QPE!&CI%% i d,

furosem denticesylaptd, @ﬁbretﬁiécbﬁfd glﬁﬁiet%bfégaﬁéﬁ irffbitorsnd cl Opl dogrel bisulfate.
wherein the other cardiovascular agent is

aspirin or clopidogrel bisulfate. 40. Use of a conpound of any of clains 1

g LOr | A ATR RIS Rlim BB UA T unefel sl \ind GRHERINGURE abditATDOST o

at heroscler03|s rest €nosi's, ertensi on oris t

heart f ai Isaiestedrfiooe dredgratip bnmsistmglcéasplghmwamdmemmamldﬁ ratn‘ratmb‘bmt i c

i <or aer s SBERGRTRelogeRly RSt chBESHE, velafel Bimataf Sioera Lﬁ?“??‘”y

clarns 1 1rb2&rtrﬂn dmmaépmamn I’oemmmddl mlmtadne eanxitong aptopril, agent for
the- manufactur for. the, treatnent

. throp IS, .
L ber o) BRbEpE. ShalBrlER e aRT ubS R Ao e lesgpHI RS H b

heart fai |h§ih6pn”ﬁﬁ@éﬂbﬁi'§éndz@b A" SaricdoRatrilRBRSHI, RIReiAdtianSfonkBparpOt | ¢ stroke,
t hr omboenbol yti c stroke, perip heral vascul ar di seases, i nfl ammatory

di sor der s ENO¥RRAERr &lloRttazds, &YBWGB’QFQS@ﬁZ'dQ ghegrmis ggigl. furosemide,
amiloride, abciximab, eptifibatide, and clopidogrel bisulfate.

39. A kit according to claim 38, wherein the other cardiovascular agent is aspirin or
clopidogrel bisuffate.

40. Use of 2 compound of any of claims 1 - 23 for the manufacture of a medicament
for the treatment of thrombaosis, atherosclerosis, restenosis, hypertension, angina

3 pectoris, arrhythmia, heart failure, myocardial infarction, glomerulonephritis,
thrombotic stroke, thromboembolic stroke, peripheral vascular diseases,
inflammatory disorders, cerebral ischemia or cancer.

41. Use of a compound of any of claims 1 - 23 in combination with an additional
cardiovascular agent for the manufacture of a medicament for the treatment of
thrombosis, atherosclerosis, restenosis, hypertension, angina pectoris, arthythmia,
heart failure, myocardial infarction, glomeruionephritis, thrombotic stroke,
thromboembolytic stroke, peripheral vascular diseases, inflammatory disorders,
cerebral ischemia or ¢cancer,



42. Use according to claim4l wherein the additional cardiovascul ar agent IS
selected fromthe group consisti ng of thronboxane A2 bi osynt hesi s
inhibitors, GP 1lb/Ills antagonists, tfifenboxane antagonists, adenosine

di phosphate inhibitors, cyclooxygenase inhibitors, angiot dri 0CRr208Goni st s,
endot hel i n antagoni sts, angiotensin converting enzyme inhibitors, neutral
endopeptidase inhibitors, anticoagulants, diuretics, and platel et

aggr egat i 64 Uanrpearding 1o 43im ¥d evhecero it adslitionabeardiovesaarcigentls 41 or 42,

wh t

coﬁglelstn [ ngeqo‘?gg?%’?@ grod‘:paécﬂ'i ﬁg@ﬁf’dh plg%éam@'gggm%%%ah?&glg ig{:)glrjgl ,
el oxi canilb/tliaf @dagortists, dhicedmxahe anabsmissaadenosmenditrsbhate infdbittes,ar t r an,
i o | | R g ko BB ST ol AP noopr 1

ram pril, andikshsiaRbhfertitd aRgeteBhibltars! h@dtf&pemépepﬂ@@@ ifhiblterspenazapri |,
candoxatril, ecadotrif, ~xinelagatran, fondaparin, enoxaparin, -

chl or ot hi %ﬁtlcéég'—'lﬁ'yfér@éﬁfléﬁi G st e@éagwea@twnhibltoracu d, furosemn de,

am | oride, abciximb, eptifibatide, and cl opi dogrel b| sul fate. 44_ Use
according to claim43, wherein the additional cardiovascul ar agent is
aspirin 43. Udeomicdotimgeto driysariefaickaime 81 odd2, \ahereirﬂhagddxﬁomiy one of clains

41, 42, 43 r 44, ere of the r ent ranges
from 1t CorBpuishyialarerls a5 REE hetirald Pons ot ol AR ErafilRl n e
medi canengicotamide, sathaiolam: mopfdogmwﬁelsmarhaﬂ@ramm dblegmdls ivalsartgn anul es,
capsul es,, cachets or supposi Use accordin to cIaLn146 mhereln

ori .
the nmedi cIRESErar cARds ?’br‘rﬁr?f3 fgﬁwa%ﬂanoﬁprc'ﬁ%%é RREREMIARAARE,  r om 5 -
95 .per cendncidrhbiee chﬁﬁbﬁﬂbﬁﬁ‘lbpnl‘l&aahbﬁ@t %ﬁﬁ@mﬂlcﬂﬂném HeAhAdsH), ranfigei n the

medi €anent is inli i quid form of | uti on, suspensi on, an emul si on or an
aer osol seﬁlnaanﬂetramolamﬂ»dqs@pptﬂnmowpnlugenaf@@ak ganapxetsilatadetib of claims 40,

orcams, Ve aRE R oRdeins BpEBaT chlof AR R e B SRR T Cr i ng

to any orﬂﬁlmffur@rsamm amilodds, abTixined, eptifibibide wingr clopidedret bigdfabmnent i s

adm nistered in a dose of 0,001 to 100 ng/ kg body wei ght per day. 51. Use

according to claim50, wherein the nmedicanent is admnistered in a dose of
44 se according to claim 43, wherein the additional cardiovascular agent is aspirin

or clopidogre! bisulfate.

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.

46. 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 asrosol 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.



0.001 to 10 ng/ Kg body wei ght. 52. Method-of -preparati.on of a-conpound of .
the following formula, 0 HH,, £ WHOOACN2CH, o0 ~ N F whi ch conprises reacting
a conmpound of formula O H H 1114142 Y H PN~ 1F5i0‘mdi2ﬁﬁg or onet hane
with triethyfam ne and et hyl chl oroformate. e _

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/kyg body weight par day.

51. Use according to claim 50, wherein the medicament is administered in & dose bf
0.001 to 10 mg/kg body weight.

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

ogH K
MNHCGOLCHCHy

OH H
a s \NH,
HH
# N
N

in dichloromethane with friethyiamine and ethyl chioroformate.



