WO 03/ 089428 PCT/ US03/ 11510 TRICYCLI C THROVBI N RECEPTOR ANTAGONI STS 5 The
present application clains priority under 35 USC section 119(e) of United
St at es Prwoiosiognaad application Serial No. 60/373,072, fil edTtAsnd/i15i6, 2002,
the conplete text, clains and figures of which are incorporated by
reference herein as if fully set forth. BACKGROUND OF THE | NVENTI ON 10 The
present invention relates to substituted tricyclic thronbin receptor

ant agoni sts, pharmaceuyt ig@ké&mg ngi Q‘{L‘;\n&tpﬁ&?%ir LRgsthem and their use in

the treatment of di séase §soCl at'ed hronbosi's, at heroscl erosis,
restenosis, hypertension, angina pectoris, arrhythma, heart failure,
cerebral ischema, stroke, inflammatory disorders, neurodegenerative

di seases and cancer. The invention 15 also relates to the conbination of

novel conpo of the inventiop.and other .c ' | ts. Thronbi
o M oun Lo Hhpeorzsont aRAIFaRen ST RToED trdel 34 L sSdidt 119806 ng o "

thr ombi nydiReEHES PASVEsiERA WppliBatith BEASENS. 60Y373ET2¢ fildd Apiers, ZoRunan
pl atel ets, vascul ar snooth rnuscle cells, endothelial cells and

fi br obl &e sompletedexthelaimnesadfgupes of whishtargtinearperaied bydetgseaee herein
ant agoniagti II?lsﬁ?f wn as protease activated receptor (PAR) antagonists
w il be se?uu I'n € treatnment of thronbotic, inflammtory,

at herosclerotic and fi bggg\@{éﬁq@gb\@,:qﬁ_ﬁ?w\???n@ﬁ] wel | as ot her

di sorders in _which thronbin an rece&t or E y.a pat hol ogical role.
Thr bbi n r ec dheoprespnbigvantiansraiaissita sybatitutedbsisClicbrembineteceri¥d on 25

Struct U ptedridts! Mh%\%&ﬁcél%ﬁéﬁ%@%ﬁtbtﬁﬁ%ﬂf&n ahdanbit @sagh dse On
t hronbi n recegt?%ig.?gl n Ber nat ow ¢ d

t al, J. . em, vql. 39, pp.
4879- 438P(1T69 S SaaRR A DR RS st e s Baisu SRe ey hoi ent
t[\[\r onbi lhybéﬁt@ﬁéiglh, aﬁ?ﬁ?égﬁﬁ%ﬁ@ arrhsrmn_ﬁ!igﬁhpéﬁ failure, cerebral |i_|szchemia, stroke,
‘trans-¢l nna - p-Tl,uor oPhe- p- guani,di n -lLeu- - ,
N-trans- %ﬂ@%ﬁ%-‘ﬁ%’ﬁbﬁr SEHEQOB‘%%&&ﬁétaﬁen@%%{Seﬁld/i?%i‘%%-TNW%E%V%"%pt i de
t hr oBbi ralscemtatesto dme agmbinationafeavies conpsunds efitheninventiar egd pther publ i shed

Febr uar . Ituted tricyclic thronbin receptor antagonists are
di sclosé&@ﬁv%%ml%ﬂ%ﬁﬁﬁm, US 6,326,380 and U.S. Serial Nos. 09/880222 (WD

01/ 96330) and hrombivis7rewn to have a variety of activities in different cell 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

25  structure-activity studies involving substitutions of amino acids on thrombin
receptors. In Bernatowicz et al, J. Med. Chem., vol. 39, pp. 4879-4887 (1996),
tetra- and pentapeptides are disclosed as being potent thrombin receptor
antagonists, for example N-trans-cinnamoyl-p-fluoroPhe-p-guanidinoPhe-Leu-Arg-
NH> and N-trans-cinnamoyl-p-fluoroPhe-p-guanidinoPhe-Leu-Arg-Arg-NHa.

30 Peptide thrombin 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 (WO 01/96330) and
10/271715.
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35 WD 03/089428 PCT/ US03/ 11510 -2- 5 SUMVARY OF THE | NVENTI ON The present
i nvention relates to thronbin receptor antagonists represented by the
Formul a IwoY3®s@usH2)n RI0 x R15 RO Q Rl 2 R8 R11 10 Het PCTAISOH11510
pharmaceutically acceptable salt or solvate thereof, wherein: the single
dotted line represents an optional single bond; ': "- ---represents an

opti onal double bond; nis 0-2; 15 Q2-s R13 R13 R14 R13 R14 R13 R13 R14 R
13 14 R14 R13 R14 RR 13 14 14R13 RR13 or R14 R 13 R14 14 R14 R R13
R14 R R13 R14 R13 Rl is independently selected fromthe gr oup consi sting of
H, (5:1-06)a| kyl, fl uoro(Cl C6) al kyl - d|f| uoro Cl- C6) al kyl -
trifluoro-(CLl-06)al kyl -, (SYMMARYPEAHIN OM) al kenyl |

hydr oxy T(hglpr@%ﬁﬂ uhvénuorﬁmiat@@ta@rér@htm@}@éé@tbr ant%@ol?%ts FoprBSeReaBsthby
selected fro t e group consisting of H (Cl-C6

f I uor o( EPr@EIAY Kyl -, difl uoro(Cl- C6)al kyl -, trlfluoro ( Cl1- Cs) al kyl -

(C3-C6) cycl oal kyl, (C2-C6)al kenyl, hydroxy-(Cl-C6)al kyl -, and

am no(Cl-C6)al kyl-; R3 is H, hy\;:qu:gey, (C1-C6)al koxy, -SORL6, -S02R17,
-C(OOR17, -C(ONR18R19, -(Cl-&6) al®&gdrQ o3 R18R19, (Cl-C6)aikyl, hal ogen,
fluoro(Cl- 25 Co6)al kyl - difluor ' K , trifluoro(Cl- C6)a|ky|-
(C3-C6) cycl oal kyl, (C3- 06) cyck odlib | kyl -, (C2-C6)al kenyl ,

aryl (C1- C6) al kyl -, aryl (C2- C6) aNk

10 Het [
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
R4 13 R R

RS R R 14
S_LRM
2_ ) R14
RRtR , 14
R )

R1is independently selected from the group consisting of H, (C1-Cs)alkyl,
fluoro(C4-Cg)alkyl-, difluoro(C1-Cg)alkyl-, trifluoro-(C1-Cg)alkyl-, (C3-Ceg)cycloalkyl,
(C2-Cg) alkenyl, hydroxy-(C1-Cg)alkyl-, and amino(C4-Cg)alkyl-;

20 R2 is independently selected from the group consisting of H, (C1-Cg)alkyl,
fluoro(C4-Cg)alkyl-, difluoro(C1-Cg)alkyl-, trifluoro-(C1-Cg)alkyl-, (C3-Cg)cycloalkyl,
(C2-Cg)alkenyl, hydroxy-(C4-Cg)alkyl-, and amino(C1-Cg)alkyl-;

R3 is H, hydroxy, (C1-Cg)alkoxy, -SOR16, -SO,R17, -C(O)OR17,
-C(O)NR18R19, (C4-Cg)alkyl-C(O)NR18R19, (C1-Cg)alkyl, halogen, fluoro(C1-

25  Cg)alkyl-, difluoro(C4-Cg)alkyl-, trifluoro(C¢-Cg)alkyl-, (C3-Cg)cycloalkyl, (C3-Ce)-
cycloalkyl-(C1-Cg)alkyl-, (C2-Cg)alkenyl, aryl(C4-Cg)alkyl-, aryl(C2-Cg)alkenyl-,
heteroaryl(C4-Cg)alkyl-, heteroaryl(C2-Cg)alkenyl-, hydroxy(C1-Cg)-alkyl-,
—NR??R%, NR¥R%-(C4-Cg)alkyl-, aryl, thio(C1-Cg)alkyl-, (C1-Cg)alkyl-thio(C1-
Cg)alkyl-, (C1-Cg)alkoxy(C1-Cg)alkyl-, NR'®R"-C(O)-(C4-Cg)alkyl- or (Cs-

30 Cg)cycloalkyl-(C4-Cg)alkyl-;

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




het er oaryl (Cl- C6) al kyl -, heteroaryl (C2- C6) al kenyl -, hydr oxy(Cl-C6) - al kyl -
-NR22R23, NR22R23- (Cl1-C6) al kyl -, aryl, thio(Cl-C6)alkyl-,

(C1- C6) alwplo3psusef C1- C6) al kyl -, (Cl-C6) al koxy( Cl- C6) al kylPCT/US03/11510
NR18R19-C( O - (Cl-C6) al kyl - or (C3 30 C6)cycl oal kyl -(C1-C6)al kyl-; Het is a
nmono- or bi-cyclic heteroaryl group of 5 to 10 atons conprised of 1 to 9
carbon atonms and 1 to 4 heteroatons irglependently selected fromthe group
WO 03/ 089428 PCT/ US03/11510 -3 5 consisting of N, O and S, wherein a ring
nitrogen can forman N e or, a .quaternar Lt h Cl-C4 al kyl
groud, ®ABSIEtRG PEN. ka géame'f‘@ B”%\?'tﬁ’ge@ag%{? PXgePEfer, and
wher ei nqubterhiety gy'ouppthrsa SbCy ialkyl goup; Whiergihi Islemstajtad:hedlieta bylent s

[ ndepende tly selected fF)om t he QLo stl ng I? ) al kyl ,

{1 uor of Eattiasy PRy fif6 Rerbab st Tedifbirz et ol ShpsftisdeRy i1 ' 10
(C3- C6) cycl odV ksytl to Hysirostiiyedts tﬁ@:)e@Iehylbntly delle;ztdadofxqr(n(the@%@mp kghsisting of

[\IR25R26("C5§%§&%%JR¥‘ ﬂqudg)c%(@é)a adithbro(C1 @'é)aﬂ&]l ﬁﬁha#d(ems)amypgen
Rgﬁ?gfyl@ W‘%\q@w hY%RPW(CWSI lﬁ]yéMﬁ t‘é;@%k)ﬁ' ~f or ma ri ng

conpr i squ’azﬁqquWd)gmgphmxo(cgrccg;al,k and)RZ(C1 Cg)aika! Mhlogeh, AIRSRY RS are

I ndepend I m ou nsi Cg?’ | kyl
phen§I @@m%ngfégﬁcé?éﬁﬁ)%gghﬁp@q ISB?HIQ‘%%I(QQQ@&%%I '%{Igr zlre -
(CH2) 4- wheﬁ'éiH%)cﬁ»acém cattsan) NN/ (ifgRpmprising & mefh?lehed@xwgtrdm;b JendRt'cogen
to whic he%lare attached R6 is H (Cl-C6)al kyl or phenyl; 20 R7 is H,
(Cl1- C6) C(O)CR or -S2R17; R8, R10 and Rl11 are

i ndé@endent | 9R4sanda @aemdﬁﬁetnd@ngy salectashiEpr thereup rensigtiag obR, (Cpr ovi ded

EPaE C\fh Ikgoﬁﬁéh ”Bénﬂ@ﬁhb‘?cgmcy(gogﬁﬂsggﬁg al_ﬁl'iOR5 %alé@ﬁt% btherPe 'EJS_Q;"%O;
25 - ala:c( Y - (éﬁg’e@ﬁ] (KTz Qﬂ% orgya é'Hé Vwé‘) ﬁﬁ%ﬁ@%&’i‘ﬂﬁh y 0-2,

and R12th JHttachge 1 ndependent |y sel ected fromthe group consisting of
H (Cil- CG)aI l. - or -NR6- when the dotted |ine
represents a ﬁ&fzefmﬁ)a&éﬁ‘?"%ﬁ%‘yhm . -

20 R7 is H, (C4-Cg)alkyl, -C(O)- -R'® C(O)OR" or-SOzR™;

R8, R10 and R11 are mdependently selected from the group consisting of R
and —OR", provided that when the optional double bond is present, R"® is absent;
R9is H, OH or (C1-Cg)alkoxy;
B is -(CH2)n3-, cis or trans -(CH2)naCR?=CR'2(CHy),5 or
25  -(CH2)n4C=C(CHz)ns-, wherein n3 is 0-5, n4 and ns are independently 0-2, and R12
and R122 are independently selected from the group consisting of H, (C1-Cg)alkyl

and halogen;
X is -O- or -NR®- 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, (C1-Cg)alkoxy) when the dotted line

represents a single bond, or when the bond is absent, Y is =O, (H, H), (H, OH), (H,
SH) or (H, (C4-Cg)alkoxy);

each R" is independently selected from H, (C4-Cg)alkyl, (C3-Cs)cycloalkyl,
—~(CH2)nsNHC(O)OR'®, —(CH3)isNHC(O)R'™®, —(CH2)sNHC(O)NR*R?,

35 —(CHa2)sNHSO2R™, —(CH2)nsNHSO.NR*R®, and -(CHz) 6C(O)NR?*®R* where

ng is 0-4, haloalkyl, and halogen;

each R is independently selected from H, (C1-Cg)alkyl, -OH,
(C1-Cg)alkoxy, R27-aryI(C1-C6)alkyI, heteroaryl, heteroarylalkyl, heterocyclyl,
heterocyclylalkyl, —(CH2),sNHC(O)OR'®®, ((CH2),sNHC(O)R'®,



or -NHR20 when the bond is absent; 30 Yis =0 =S, (H H, (H OH or (H,
(C1-Co) al koxy) when the dotted |line represents a single bond, or when the
bond is aeasngs4is =0 (H, H), (H OH), (H SH or (H PCTISEE)IEIKOXY);
each R13 is independently selected fromH, (Cl-C6)alkyl, (C3-C8)cycloalkyl,
- (CH2) n6NHC( O) OR16b, - (CH2) n6NHC(O) R161, - (CH2) n6NHC( O NR4R5, 35

- (CH2) Nn6NHSO2R16, - ( CH2) n6NHSO2NR4ARS, _4nd - (CH2) n6C( O NR28R21 where n6 is
0-4, hal oal kyl, and hal ogen; each R14 is independently selected fromH,
(C1-Co)al kyl, -OH, _ (Cl-£6)al kox R27-aryl (Cl- al kyl eteroaryl,

het eBonryELksNHICKOINRIR ol GH e NHB st o g NEISOANR R ERRSINONHY O) CR

- (CH2) n6 O 29 22 P 547 ( CH2) N6NHC( O) NR4ARS,
_{Grz) neNALeaTOINR o) MERRCBSR oo Shatloueor, Nrobioo wher e n6 | s
0-4, hal ogen RiA&ndaR Babksn togatherifermraispiiorychik enathajertaspirotynlimring of 3-
spirocyclic or a heterospirocyclic ring of 3- 6 atons; wherein at |east one
of R13 atﬁﬂ?’i s selected fromthe group consisting of 10

- ( CH2) n6NHC( QYK dRafhat leaSHENENRIE 6) RTGH selectddirofNHE( g bBHsnsisting of

- ( CH2) n6NHSCO2R16, - ( CH 6NHSO2NR4 RS - 2 R21 wh 6 i
0! ORI A C BN OYTER, N O e N BCTORRERE S ot and 119 H

Cl- C6 9, - WERS o} ' 829, '
i(ndepenzj_ggw&blggsgzt% f(%{ﬁhs e gzoup CE%@?Sﬂﬂﬂzg'ng?ﬁ?WC% a‘?’??ﬁé I[S)henyl
and benzglis OR6b is H, al koxy, (Cl-C6)alkyl, (Cl-C8)al koxy(C1l-C8)al kyl -,
R22-O C(O) - - .C6) al kyl - C3- .cl oal kyl , . R21- .

Ro1ar y1 (C1. GRY4r RpeenYuhea s poRaS ffin PPbrebaret sBld burdandinbhyer

| k |, ' = ., 20 R21-(C1-C6)al kyl

al kyny gﬁhgikgg%ﬁ%rw Sy -?ﬁ(‘yMen !R%lbcf}@alﬁrkéyifgem ( ) al ky

het er oar 1-(C1-Ce)al erocyc 'R28R29N- ( C1- C6) al kyl ,
R28REIN- ( CO) - 1€lis (R eddrident!FEBR20% {r6kd t@e(g{?@;uﬁ@bﬁbi@lﬁhg of (C1-Cg)alkyl,
R280{ CO) N( R29) - ( C1- Cb) al kyl; R28S(0) 2N( R29) - ( C1- C6) al kyl ,
R28R29N-ph@dyt dlidRBenzyl( C1- C6) al kyl , R28R29N- S( O) 2N( R29) - ( C1- C6) al kyl ,
R'® is H, alkoxy, (C1-Cg)alkyl, (C1-Cg)alkoxy(C1-Cg)alkyl-, R?-0-C(0)-(C1-
Cg)alkyl-, (Cs-Ce)cycloalkyl, R¥'-aryl, R*'-aryl(C+-Cg)alkyl, haloalkyl, alkenyl,
halosubstituted alkenyl, alkynyl, halosubstituted alkynyl, R*'-heteroaryl,

20 R*-(C4-Cg)alkyl heteroaryl, R?'-(C4-Cg)alkyl heterocycloalkyl,
R¥®R?N-(C1-Cg)alkyl, RBR®N-(CO)-(C1-Cg)alkyl, R?®R**N-(C0)0-(C1-Cg)alkyl,
RZO(CO)N(R%)-(C1-Cg)alkyl, R®S(0)2N(R?®)-(C1-Cg)alkyl,

R®R®N-(CO)-N(R®)- (C1-Cg)alkyl, RZR®N-S(0)2N(R*®)-(C1-Cg)alkyl,

R%.(CO)N(R?®)-(C1-Cg)alkyl, R®R*N-S(0).-(C1-Cg)alkyl, HOS(0)-(C4-Cs)alkyl,

25  (OH)P(O)-(C1-Cg)alkyl, R?®-S-(C4-Cg)alkyl, R?*-S(0).-(C1-Cg)alkyl or
hydroxy(C-Ce)alkyl);

R17, R18 and R19 are independently selected from the group consisting of
H, (C1-Cg)alkyl, phenyl, and benzyl;
R20 js H, (C1-Cg)alkyl, phenyl, benzyl, -C(O)R8 or -SO2RS;

30 R21is 1 to 3 substituents independently selected from the group consisting
of H, -CN, -CF3, -OCF3, halogen, -NO>, (C1-Cg)alkyl, -OH, (C1-Cg)alkoxy,
(C4-Cg)-alkylamino-, di-((C1-Cg)alkyl)amino-, NR*®R**(C1-Cg)alkyl-, hydroxy-(C1-
Cg)alkyl-, -C(O)OR17, -COR17, -NHCOR16, -NHSO2R6, -NHSO,CHCF3, -
C(O)NRZ®R?, -NR®-C(0)-NR®R%, -S(0)R", -5(0),R" and -SR";

35 R? is H or (C4-Cg)alkyl;

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



R28- (CO) N( R29) - (C1- C6) al kyl , R28R29N- S( O) 2- ( C1- C6) al kyl

HOS( O) 2- (C1-C6) al kyl, 25 (OH) 2P(O) 2- (C1l-C6) al kyl, R28-S-(Cl-Co)al kyl,

R28- S( O) wO@tne8)@l kyl or hyd roxy(Cl-C6)al kyl ); R17, RCE/usnshiRi® are

i ndependent|ly selected fromthe group consisting of H, (Cl-0C6)alkyl,
phenyl, and benzyl; R20 is H, (Cl-C6)al kyl, phenyl, benzyl, -C(O R6 or
-SO2R6; 30 R21 is 1 to 3 substituents_gndependently selected fromthe group
consisting of H -CN, -CF3, -OCF3, haI ogen - N2, (Cl C6) al kyl, -CH,
(C1-C6) al koxy,,s (Cl-£56)-al kyl am no-, q(( )aI kyl ) am no-

NR25R26- ( C1- )anréﬁ arﬁy@ﬁ%@@nd@oﬂy se@féﬁ ecﬂr@%mws'ﬁ'@ﬁﬁiﬂ anqHCOR16,
- NHSOZR%@,1 %ﬂa—fﬁgszCFS - C(O NR25R26, - NR25 C( O - NR25R26, -S(O R13,
-S( 0O 2R13 an R13; 35 R22 is Hor (Cl-C6)alkyl; R23 is H, (Cil-0Cs6)alkyl,
-C(O)R24 -swém1 2 GEBHRMAienES 28ldBRA: froRAHe igho(Stofsistndcpf H, hydr oxy

%&' 21 el | a;E@m&fﬂaﬁgﬁb1e§@)@ﬁk%vv}%'8§é9§%§ﬁfpﬂp§%é sting of Hand
a 29
consi sti ngyofRzﬁ%%d(% jaéggn(%p%d%?@zt%g&cyc oa 9 S&I goxy, lcﬁél ogen

and1eOH.Coa ¥%1ﬁg?alkﬁﬁya¥ -drpife pOpdiaikyl| Mema\yt Mtémamlalkﬂ group
consi sting o

(Cl- 10 C6)al kyl al koxy, R27-aryl (G - CGl)aIkyI
het er oaﬁwdrOWé@eC@)ﬂlwlaﬂ%y@s)allwmécbx@()@iwzz@)e&r@yvclyl heterocyclylalky and
(C1-Co) q.lalgg%gc C6) al kyl, heterocyclyl, heterocyclylalkyl, and haloal kyl;
or R28 an aken together forma spirocyclic or a heterospl rocyclic
ring of 3-6 RPbamd REStaKendobether écrapaspiranycligar = heteoogmitonysliofing be
pr esent e,i_gv ntion can have anti-thronbotic, anti-platel et aggregation,
antiath PBPotic, antirestenotic and/or anti-coagulant activity.

Thr gegbosi s- relfrﬁfbﬁfﬂ)lﬂf%&%ﬁtég@ﬁ@ﬂc&hpbﬂﬁd§©ﬂmﬁt@§eﬁf invehiién Ay aavé on

I ncl ude thronbosi s, atherosclerosis, restenosis, hypertension, angina
pect or i @ntiathrompbetie.antielatalet agaragationmaséiatherascleretiss aptirgstenotic and/or

gl omer U'aqgeeéaadsuﬁérﬁ ac%g it} hiAPdHb o Sis- 38 tdd GiRBROSRRANM 15y fe Yifpolfdd dher al

vascul ar  di Se
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, inflammatory disorders and cancer, as
well as other disorders in which thrombin and its receptor play a pathological role.

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

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

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

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



cardi ovascul ar di seases, cerebral ischem a, inflammatory disorders and
cancer, as well as other disorders in which thronmbin and its receptor play
a pat hol oyo®absaed e. Certain enbodi nents of this inventi orCaitsos/risicate to a
met hod of using at |east one conpound of Forrmula | in conbination with one
or nore additional 25 cardiovasul ar agents for the treatnent of thronbosis,
pl atel et aggregation, coagulation, cagcer, inflammtory diseases or
respiratory diseases, conprising admnistering a conbination of at |east
one conpound of fornula | and at |east one additional cardiovascul ar agent
to a®nmamedmbinaties@f dhis diventionsaaybausefyl in ggating moge thamengfdaet

i nventi psdRl-atigfd © @ method of using said conbination in 30 the treatnent
of thrombosi's, atherosclerosis, restenosis, hypertension, angina pectoris,
arrhyt hm a, 8ame eniddimentsngfabearinvertionretate td aphagmaceuticalroophpasition

t hrombotic stroke,, thronpo i troke ri pheral. va ar, di seases,

Cor abr acomRSEN s RRRIBS itdchd eriptii ol B edhishaliol 2F At lodiy s

er yt hemgbaspeundef fotrall | &t & leastsondlhaditbeal, caagiovapalilasagentrigmal i schem a,
cerebral stroke, cerebral 35 ischem a, nephritis, inflamatory disorders of

t he1Pungphagmaceuticallyiacceptabiuranietct , reversible ai rway obstruction,
chronic asth il o LI o t

oo ol 1 10 morfie hitifiehisot thes ihverRR BEte 16 81t Pgﬁbﬁg@‘@i"%e arPen

t r eat i ng@ntaganistidisclosed of anyhef UBi 60638471 USk 8326 Sfite LbEhSeriaENes. of t he

ther apet/ S TA7 b 482 AT W S8 JRET RbEd PR 8RR compound
of for mgombinatish with lgPesdr moe: adiitibhainrdioaastutaresgariter fordentreatmentidd
pharmaceutical |y acceptable carrier. Sonme enbodinents of the invention

rel aPe thromRosisdlatelel ageregalion. Faagyatien. cancehdRiaNmAey ¢8e3F8SPfany of US
6, 063, 8 : , ; i ; , all of
whi oh” ad SR ol dSSasty Inhariofer, B phsent INRIRBR Fetanto 4 ethod o8, or

nmor e addisingsaitl combinatasinuthertreageent of theombhasist atherascierasis, 1estenesisbosi s,

Feopt r alWPEaNSRD Aing HREbr, afihyyd Bean LALE FRb SR ARRIBR. ., .
met hod @fiomeRilogepstaitid, theombotit isabkenthrdrabbesdoliestroké, pdripheralsiascular

at heroscl erosis, restenosis, hypertension,, angina pectqris, arrhythm a,
heat? f &lisaases, RYEOERIdSHeMiA; 6148 ofheumatoid arthritis, systemic lupus

erythematosus, multiple sclerosis, diabetes, osteoporosis, renal ischemia, cerebral
stroke, cerebral ischemia, nephritis, inflammatory disorders of the lungs and
gastrointestinal tract, reversible airway obstruction, chronic asthma or bronchitis.
It is further contemplated that the combination of the invention can be
25 provided as a kit comprising in a single package at least one compound of formula
| in a pharmaceutical composition, and at least one separaie pharmaceutical
composition comprising a cardiovascular agent.

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



gl onerul onephritis, thronbotic stroke, thronboenbolic stroke, peripheral
vascul ar 20 di seases, cerebral ischem a, cancer, rheumatoid arthritis,

syst enm ¢ WOpass94es yt hemat osus, multiple sclerosis, di abet@sT/ussy/espor osi s,
renal ischem a, cerebral stroke, cerebral ischem a, nephritis,

i nflammat ory di sorders of the lungs and gastrointestinal tract, reversible
ai rway obstruction, chronic asthma or _aronchitis. It is further

contenpl ated that the combination of the invention can be 25 provided as a
kit conmprising in a single package at |east one conmpound of formula | in a
pharﬁaceutlcal conposi tion, and at |east one separate pharmaceuti cal
conposition conprising a qgrqlovascundﬁ %qga DETAI LED DESCRI PTI ON: 30 For
conpounds of Formula I, gt rred definPNons of the variables are as
fol l ows: The variable n &% Rr&'erabl y¥-2, Yarfdl nore preferably 0. The
optional double bond iscpr ‘4blyy a ent |(i %. the bond is a single
bond). Qis preferably: 3 089428 R 1510 -7- 5 R13 R14 R13 R14
R13 R13 R14 R14 or R13rRIE R14 R13 1413 mnth t he six-nmenbered Q
ring being nore preferred. R13 is prefer . Rl14 is preferably
H or - Cwdth MrSIxmmber@dr@nb@twln@rmomg)refmm‘cbratl ig pnefenabply H ohaHswo R13

d R14 sm h gﬁﬁp 10
?lnng, ergf Esrsgtﬁtfg%f Hars —c?ﬂ%l %ﬁ@&ﬁ%ﬁ%ﬁgﬁ&a@ﬁ@ h&eﬁéerﬁp rg{ogtgher '? han
hydr ogerthambye Ror an@&bsybﬁ&uwear@w&herttnanmgmﬁﬁ H1or hessix-menheredar e
othey thaRghYRIOESI ndrRAEItRAN Yol RPehteR Qubkfitienty gre otteHtHasC CH3 R R

hydrogen, more preferably no more than two R"™and R substituents are other
than hydrogen.
Especially preferred Q rings are:

H HyC. CHs
= HiC_ CHj
R R
, preferably shown as L@/ and ,

H H

15 respectively.

In the preferred Q rings above, R is preferably —(CH2),sNHC(O)OR™®, —
(CHa)nsNHC(O)R®, —(CH2)nsNHC(OINR*R®, —(CH2)nsNHSO,R™ or
_(CH2)nsNHSO,NR*R® wherein ng is 0-2, and R'®, R'® and R* are (C4-Cg)alkyl and

20 R%is H. More preferred are compounds of Formula | wherein R is -NHC(O)OR'®,
"NHC(O)R"®, -NHC(O)NR*R®, -NHSO,R " or -NHSO,NR*R® wherein R'®, R"®
and R* are (C4-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 (C;-Ce)alkyl and R’ is H.

25 R' and R? are preferably independently selected from the group consisting
of H and (C+-Cs)alkyl; more preferably, R is (C1-Cs)alkyl and R? is H; especially
preferred are compounds wherein R'is ~CHz and R%is H.

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

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



HBC CH3 RR HHand H, preferably shown as and HHHHHI15
respectively. In the preferred Q rings above, Ris preferably

- (CH2) N6 NHIG(8pERIHD, - (CH2) n6NHC( O) R16b, - ( CH2) n6NHC( O) NRERAIS03/11510

- (CH2) n6NHSO2R16 or - (CH2) n6NHSO2NR4R5 wherein n6 is 0-2, and Rl6b, R16
and R4 are (Cl-C6)al kyl and 20 R5 is H More preferred are conpounds of
Formula | wherein Ris -NHC(O OR16b -&NHC(O R16b, -NHC(O NR4R5, - NHSO2R16
or - NHSO2NR4R5 wherein R16b, R16 and R4 are (Cl-C6)al kyl and R5 is H Even

nmore preferred are conpounds of Fornula | wherein Ris -NHC(Q) OR16b,
- NHCP O) Riedgraaryl-isipcgfeyatiy Ryridyin & eﬂ%prqf&r@BWaHdhﬂ@gﬁPé’r('@ﬂC%) kyl and R5
is H 2%sBecilyl FFR2CRr& Jumef erabl y i ndependently sel ected fromthe group

R is H ”ﬁspii%.,é | 9nd&$ifa§$¥eaew IneerEBiB0MH AR oTC TGO il Lo (S

I(-l R3 l) $)réfreeél§1y&bby—GH3, €pecfdlly-frejeatddyare ¢dPhpiidd skgrmiall egdesrein R
C3-C6 | kml !5R17 or -NR22R23; nore preferably, R3 is H or
(C1- Co6) ﬁ%& @rﬁ&%ﬁ ef erably pyridyl attached to B by a carbon ring
menter , and iR’ ipmseferalyy ¥, Qlﬂ;qu(@u-t%gallwxﬂ mereprefesablyt Reis 6. sel ect ed from
W nore pref t reb Rk M JW ¥%In
R21- het er oar ﬁ%bd%f%ab S}ty PA% “&‘FTU 70, gh %?ngsr?éﬁcw S T
5 Het er @dyR @r%aéfd@:ﬂasﬁ@bsyﬁ ;are H@@r??,'YpRef%’P%a y a1e eaghdge®dP4 - CN, or
- CF3, a’ﬂ‘b' é/adﬁ zer§N P?afrﬂcﬁ@y pFSierrBd Gree8nigblinds eviisein B igigaesdent |y
preferag&k/ ﬁ é,( nore preferably Hor -CH3; especially
preferr J—J 'I’—‘or mula | wherein R8, R10O and R' are each H 10
RO 15 pref eraﬂnhe'gl'd)upibf ;mefe(rféd Enpblndy is timat whpreﬁhéh\abb;ionmmgielbonB is
prefera | n 2 4 ( - | f15, R12 and
R12a ar ié ég S&iﬁi%&éé QUgrlés(g%n'b%éép%?efse%ﬁ, W&{W&?E& Qd&%each H, and n4

compounds is that wherein the optional single bond is absent, X is —OH, Y is

(H,0H) and R" 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)OR16b
wherein R'® is (C4-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 IA below.

A preferred embodiment of the invention is a compound of Formula |A:
O R® R10

25 Het IA
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)nsNHC(O)OR®, ~(CH2)nsNHCOR'®, —(CH2):sNHCONR*R®,
—~(CH2)nsNHSO,R"® or —(CHz)nsNHSO,NR*R® wherein ng is 0-2, and R'®, R and
30 R*are (C1-Cg)alkyl and R’ is H.
A more preferred embodiment of the invention is a compound of Formula
IB:



and n5 are each zero. Particularly preferred are conpounds wherein B is
trans- al kenyl, especially -CH=CH . 15 One group of preferred conpounds is
t hat wherwOm3pé20pti onal single bond is present, X is -@cI/UR0¥/s15#0, and
R15 is absent. Another preferred group of conpounds is that wherein the
optional single bond is absent, Xis -CH, Yis (HOHd and R15 is H
Conpounds wherein the optional single.dqond is present, Xis -0-, Yis =0
and R15 is absent are nore preferred. 20 Especially preferred are conpounds
of Fornula | wherein Ris -HC(O)O?lGl wherein R16b is (Cl-C6)al kyl. R16b
is preferably methyl or ethyl. A S0 thbreflerred are conpounds wherein the R
group is attached to the C 7 posi¥re Y 8heé Qring, as shown in Formula
| A bel ow. A preferred enbodi nent 9 ntlon is a conpound of Fornul a
IA OR3RLO87 056 R E § | A wherein R, R2, R3, RS,
R10, R', B, and Het are defi ned aﬂ pré%rred above. At |east one of ri ng
carbon atons 5-8 is preferably substitufied wth (CH2) n6NHC( O) OR' sb,

- (CH2) Nn6NHCOR16b, - ( CH2) n6ENHCONRARS, UEfI—IZ)P%NHSOZRlG or

_ ( CH2) navaeseiPNreliRs puFigylesubstitited by an R&raryRamsiip, Riefeakly apRpheny!

(C1- o) P rred enbodi nent of the invention is a
corrpoungJ &%{ﬁl‘eﬁ' ng I%BHP\/%@;@/ §’84%£PCT/ Us03/11510 -9 OHH8 7 065 g
Especially preferred are compounds of Formula 1A or 1B wherein at least

one of ring carbon atoms 5-8 is -NHC(O)OR'® wherein R'® is (C4-Cg)alkyl. R'® is
10 preferably methyl or ethyl.

As used above, and throughout the specification, the following terms, unless
otherwise indicated, shall be understood to have the following meanings:

"Subject"” includes both mammals and non-mammalian animals.

“Mammal” includes humans and other mammalian animals.

16 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”,
“haloalkyl”, “alkoxy”, etc.

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

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

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



HBCH=HH 5 Het IB wherein Het is pyridyl substituted by an R21-aryl
group, preferably an R21-phenyl group wherein R21 is preferably F or -CF3.
Especi al Iwopsesaes ed are conpounds of Formula | A or 1 B wremrdisa3/ats10 east
one of ring carbon atons 5-8 is -NHC(O) OR16b wherein R16b is (Cl-C6)al kyl.
R16b is 10 preferably nmethyl or ethyl. As used above, and throughout the
specification, the followng terns, uppess otherw se indicated, shall be
understood to have the foll ovvi ng rreani ngs: Subj ect" includes both manmal s
and non-mamal i an ani nal s " incl ugdis ns an% t her manmmal i an
e |

ani nfl s isopsopyentbityh t“'@%ﬂ (5‘nlé¢'l'ty| @GBM inQRY 9“?5}3? substitution
Wi th th?nﬂ@?ﬁﬁfeftﬁrﬁ%nﬂr(&dﬂﬁyr «f@} |S or noi eties. It shoul d be noted that
va enc

any atomw t at | S in the text, schenes, exanples and
tabl es her ei AAlkenyl soeans an aliphatic mmowmoo@nuaﬂmlgb\t @robr@achedy t he

Leca by e enaisbEBsNG i Sumpl Bk oA e Bt ARCARES, B G I ©

i ndi cat Qﬁn{iﬂjbeéd?bpuﬁeoﬁjbgateders”dfﬂll a}kem;l gr@ld@'d:an aomlpnee 2o diukyb" as vvel |
as the ortions of "hydroxyal kyl

kox
usedO herCé‘ftPPn @W@‘Q By the: %%IPWW@W¥ 24 %PQ%Hgt‘?aibﬁﬂ}@X%ﬁr'%g}? %Upa‘ﬂ at
can be ?ﬁ Ffer%l ﬁl&l{iﬁﬁ RESHbBAEREMNS G tHe ERaiRbCtHe glﬂeﬁ?lrdeGp%bﬁrﬂé in the

25 chai n. erre groups conprise to about carpbon atons in the
chai n. substﬁumcbbyeonemranmpl s@s@uwt&m@pegéently seleptagt fremdhe I9seumRt ons i n

oyl - Bpisling BT ARG YR 7. b RRC 6 Hnd BN AR e HinidorelRimals?, 5
can be wl@anamatamcbrmgmmcluaerethmwspnomayma butdn}deﬁdnemlybbm-(ehqbt ed from

t he group conS|st|ng of halo, aryl, 30 cycloal kyl, cyano, hydroxy, alkoxy,
al k§Pt hiand zReRtenyL. NH( al kyl), - NH(cycI oal kyl), - N( al kyl)2 (which al kyls

C ot o YRe Lo PGPy APt 2t AN tland Hoerel 00
03/ 0894 2vahait) thsotermsikylend @nd alkenylene, respectk//ely, are zséd o PTORYE:
"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 methylbutynyl, n-pentynyl, and decynyl. The alkynyl group may be substituted by
one or more substituents which may be the same or different, each substituent
being independently selected from the group consisting of 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



5 isopropyl, n-butyl, t-butyl, n-pentyl, heptyl, nonyl, decyl,

fluoronmethyl, trifluoronethyl and cycl opropyl nethyl. "Al kenyl" nmeans an

al i phat i owaydsngsaze bon group (strai ght or branched carbonpPchaisad/118onpri si ng
one or nore double bonds in the chain and which can be conjugated or

unconj ugat ed. Useful al kenyl groups can conprise 2 to about 15 10 carbon
atons in the chain, preferably 2 to alRqut 12 carbon atonms in the chain, and
nore preferably 2 to about 6 carbon atons in the chain The al kenyl group
can be substltuted by one or nore sugiyltuent Ut|é sel ected from

the arolfcludepbesyl HQPBWVhéfFQ?”YéItﬁVPhY P?Pphtfvﬁ?%! Y cyMENend al koxy.
Non-1 i m één}?sbﬁwg?%ﬁsphéﬁtﬁwu%am&&h & SRHb, a{e@élaﬁd'ﬂméis%sﬁmsnyl

propenyl, ut eny t-en 15 and n-pentenyl. Were an al kyl or
al kenyl chai i Heolens ‘Boc” mfaatwf&ﬂeaﬁitégxmdmwlt herefore bivalent, the

t | kyl al .k "
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al i phatic bon group conprising at | east one carbon-carbon triple
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et hyny' bivHIORYIRNG, wﬁérQE\[ﬂ‘l'&Vdomt‘% &‘%tw%hménmbmérgrauwmbmd all positioesyny! .

The al kynyl "gro e substituted by one or nore substituents which may
be the dsomers. di ffer ent, each substituent being independently sel ected

fromthe grouy Lyl C ZAW]I ns an
aromatic mno@y@ﬁ‘@x@& ﬁ@%{kg nggsrt(?ﬁé aé@ggg%%c%&ﬁ%}'h}s{!aﬁé) abolmd@ 0 about
14 car bojroap&BR twgr(ﬁﬁ@,re@\,lpbyrb@bpé{bn@ to about 10 carbon atoms. 35 The aryl
can be substituted with one or bstituents, as defined above, which

may 28e t he saEBJQiOaltKWf'f'&lf@mdeM' anﬂﬁ%"ﬁlu@go@kﬂﬁmw gkylghaing Vel gr oups
the terminal carbon is substituted by 1, 2 or 3 fluoroatoms, respectively, e.g., -CF3,
-CH2CF3, -CH2CHF2 or -CH2CH2F.
"Halogen" or “halo” refers to fluorine, chlorine, bromine or iodine radicals.
Preferred are fluoro, chloro or bromo, and more preferred are fluoro and chloro.

25 "Heteroaryl" means a single ring, bicyclic or benzofused heteroaryl group of
5 to 14 ring atoms, preferably about 5 to 10 ring atoms, comprised of 1 to 13
carbon atoms and 1 to 4 heteroatoms independently selected from the group
consisting of N, O and S, provided that the rings do not include adjacent oxygen
and/or sulfur atoms. N-oxides of the ring nitrogens are also included, as well as

30 compounds wherein a ring nitrogen is substituted by a (C4-C4)alkyl group to form a
quaternary amine. Examples of single-ring heteroaryl groups are pyridyl, oxazolyl,
isoxazolyl, 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]imidazolyl, pyridopyrimidinyl and 7-azaindolyl. Examples



WO 03/ 089428 PCT/US03/ 11510 -11 5 include phenyl, naphthyl, indenyl,

tetrahydronapht hyl and indanyl. "Arylene” neans a bival ent phenyl group,
i ncl udi ngvonshg428ret a and para-substitution. The term " BecT/used/ass t o
N-tert-butoxycarbonyl. "Cycloal kyl" nmeans a non-aromati ¢ nono- or

mul ticyclic ring system conprising about 3 to about 10 carbon atons,
preferably about 5 to about 10 10 carbon atoms. Preferred cycloal kyl rings
contain about 5 to about 7 ring atons. The cycl oal kyl can be substituted

ith bsti , defi ped ab ' .
G 11 Br oraf DeRgASPANGR#ip2BA Aphies ot mdahL Ao ey eI, PRpeRginvy 1 s O
| ncl ude [LxohiRemn ﬁ[e. w@gﬁyh%y{%%@ﬁaakw, b@)ﬁﬁbﬂh@w{ bér%xfaﬁélgl hke.

Non-limting exanples o tab ticyclic cycloal kyls includ

1- decal ibeyizofurszaryl b &ilrpdsiticadh is@mers aaaaomeemplail@, e: @y etmdidyly Bepiridyt ef er s
to a correspondi N9 bi val ent ring, wherein the points of attachnent to

ot her gra(ﬂ?f) 'pP’HQY ude all positional isoners. "Di hydroxy(d -C6)al kyl"

refers to an THddermCiritnissaxeshplifiedesy e single rind; bicycligand penaofused
different carbon atons. 20 "Fl uoroal k "di fl uoroal k
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"t r 191 udedeioRyy! Irarmaz drined iAMesiaal;atiove. it 9reHR? ﬁiflP J%ﬁ&gtﬂwgﬁ%lp B
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-CHZ_CHF_or_- _ [ _ reférs to fluori'ne, chlorine,
br oni ne rowg ¢ardbesubstitutesl an anpryhitabledingrearbonbdy@ growipdie 1de Y\ono, and

nore preferred are fluoro and chloro. 25 "Heteroaryl" means a single ring,
bi cycli éug’ﬁ['%ﬁ';%?% 8%8?%&00&]’@'—%6?'8&{) of 5to 14 ring atons, preferably
about 5 to 10HdtérBcptloaky!” aesars & @do® meniterdd sabaatenring oomtaanng 3 tbo 4

het er oat ons i ndependent|ly sel ected fromthe, grou consi sting of N and
S BBoui SEabORATRANY hgs s aisaiome SaRo aTatb e GRYREHNSEIBBAN N & 1 ur

at ons. hd | ' i i+n wel | 30
conpoungésrm(v\géﬁgq\élﬁea& ?‘%rtlghélnﬁ?{ryé%ée%&%;&sﬁ@tay %cgéedé ?fégﬂ?%?ea) al ky?sgroup to

for _mdaI hetetosyalaalkybringseareBrymelidiny| opipetidigylk pineaigzing: sxasphglinyyr oups ar e
pyridyl,, oxazol y|. L SOX | vl,, adi I e . thienyl,
i m dazol Io,mwlk‘éé’?}f'y‘?‘!aZPﬁéﬁé{gJ|'@%,‘XO"%!%@%H'@%“%%‘%V%@%‘?’;?ﬁ!rg{“ﬁ'f adi azol yI ,
pyr azi nytetraRydrothisipthenyd whddeganydroticpyrahgzol yl . Exanpl es of bicyclic
het eroaryl groups are napht _hgri dyl (re. q , 1,5 0{_ 1, 7&, -
20 The term “heterospirocyclic’ refersto 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 R5 join to form a ring with the nitrogen to which they are
attached, the rings formed are 1-pyrrolidinyl, 1-piperidinyl and 1-piperazinyl,

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

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

35 an R4 or R5 variable occurs more than once in a molecule, those occurrences are

independently selected. Similarly, each occurrence of R"™ or R™ is independent of



35 i mdazopyridyl, pyrido[2,3]imdazolyl, pyridopyrimdinyl and

7-azai ndol yl . Exanpl es WD 03/089428 PCT/US03/ 11510 -12 5 of benzofused
het er oar yWogsosgags ar e i ndol yl, qui nolyl, isoquinolyl, phtirairamsosyisio

benzot hi enyl (i.e., thionaphthenyl), benzim dazolyl, benzofuranyl,
benzoxazol yl and benzofurazanyl. Al positional isoners are contenplated,
e.g., 2-pyridyl, 3-pyridyl and 4-pyriqdyl. The term "Het" is exenplified by
the single ring, bicyclic and benzofused 10 heteroaryl groups as defined

i mmedi at el y aboy Het, groups are dtogro carbon r

menmber , a@yg)theq_lg? QrsR¥2 ‘BﬁP?éﬁ‘me@fIﬁﬂlﬁ"ﬂS%?ﬂ@cﬁEﬁ ﬁ%@l%ﬁ/ warq%og@lze "i"‘ng can
be subs w

substi T e 2o pate BT e Aol v BRect Hehahau R R 1S 2 4 to
6 nenbewddch;aaurbatwdsenhg containing 3 to 15 5 carbon atons and 1 or 2

that the et srasapoiacsEReoRve ol fiafe Aakak Mk oytmeticdeamn 8o °F i ngs
are pyr rapid tlerefore il [wméfsnmlcludm@enaﬁldmér,s me@ebnmyé,,rotamemnor phoI i nyl,

t hi azol i di nyl 1 di oxol any di ox tetr d ofu
t et f thdaaﬁomqsﬁr@@ﬁvﬁcamt%&@erﬁmnm § %H W@'ﬁ?ﬁhy(WEerer yteéﬂ'w are

hetero%?)'n'ié?ﬁhﬂ‘édé&as be r?g%éar‘t%f&@ﬂi\feﬂﬁ?fﬁ' TheShieiftion Ack@Bsd sndp 3 to S
carbon atons an

eteroatons selected fromthe group consisting of
N, S ansbmerquncbntuemrefmmahélmedwﬁameoml@dlegm@ceram mbdwes. TSRMEEs m

X Bnd t REaE BTl Rnirare T anliSeadatates iR, BY seafiron il plfe P55 "

Formul a dptlcalllyeem@cthemstbrlﬂwllbiamriw@dr bypepamﬁhgdsdwlers of a compouadrd t hat at

| east a ngl e bond nust be pre t hat doubl e, bond

br 0380t FAMAR [ HSOMRSBITEY BRINGIU0 deQRIRIC REISTs. Siockine ARHLIEIBERY Rs
join tO.égE%ee% P%wwhoh %ﬂﬂhé bf)ﬂh%rbdrﬁpd%d%hoﬂi‘@d‘nlﬂé?l) %b@féﬂed t he
rings for ar pyrrol

i nyl, 1-piperidinyl rg@ era2|ny , 30
wher ei n arystaline @r amerphous,mjsoraye sbstemsatednas belugm thiseingeplinn.t i on

R are sai o (0B HeipdRe SV DufedeEal fun NG Bt et oftRR e o, ™
means t Irdrnidfa BrsheRBofie? will show greater pharmacological activity than other
20 isomers.
Typical preferred compounds of the present invention have the following
stereochemistry:

O
"
/ o[}

o]

CH; H
Het |
with compounds having that absolute stereochemistry being more preferred.

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

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

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

30 salicylic, malic, fumaric, succinic, ascorbic, maleic, methanesulfonic 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



I ndependent|ly sel ected when attached to the sane nitrogen, but also that
where 35 an R4 or R5 variable occurs nore than once in a nol ecule, those
occurrencEe 0ang428 ndependent |y selected. Simlarly, each ectwspEnser of R13
or R14 is independent of WD 03/089428 PCT/US03/11510 -13 5 any other R13
or R14 in the sanme Qring. Those skilled in the art will recogni ze that
the size and nature of the substituentigs) will affect the nunber of
substituents which can be present. Conpounds of the invention have at

| ea one asymmetrical carbo to nd therefore al.] .isopgers, includin
emanbi ose 1080 gpap be srgsniera paling #a sl bt s uila's dlaircusep 't he’
conpoungysafsdhtighié e 49 dﬂd@%cﬁxebb@%loﬁiélrﬁbécaﬁaggnatép!'ltrfém?éétb;ﬁge%rn?e' ng part

of this invention. The invention includes I isonmers in both pure

f or m andiffersdtam itsuespedtivel sadti fagm reperewhatin cedassphysicatyreperies, $chpr epar ed
usi ng cQuy, L ' oy B ' ' l.

opt | cal 19 Sy B PERERENATS R hel B R o EREEL 1A RRle itk BUbEole
conpoundresf bdse feomsLforpurposes i tise irvention.o Gomspaudeisgefdhetinventionwzer s, e. g.,

when _ a doubl e bond resent. Pol ynmorpho fornms of, the conpounds of
e Rl o 450 o eraTmaca G AR At danRl SO dutSURE L EES . o bl at g as

bei ng part ofcéruif cofRitntgdf tHERRRNEEH ldr&dcidic (1§, Mdsetdhpaird$ci at e that
for sone of the conpounds of Fornula I, one isoner will show ﬂreater
phar nacovtieh papsesst a ¢atbpxyhgreus).-h&hese cpapernds faypipbarmaeeutisaslyd conpounds

£ oth ) L _ . : _ o
G B GERREbIE PR b gl O bNs, ERIRBES R Sbhkalbalh the 1
bei ng msodiym epatassidm, Zalcitmsaluskinuing tithium; geldaartd silvier saltgr Atscainelutedt  f or

2ot 191 ¢ FREIRANS Sad 1B RBRENacR s ATe B Dl BTG b7 TIOR3V e gr oup
can for mnRas mrRekyARIamines, N-methylglucamine and the like.
"Solvate" means a physical association of a compound of this invention with
one or more solvent molecules. This physical association involves varying degrees
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;O.

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

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

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



acceptable salts with organic and inorganic acids. Exanples of suitable
acids for salt formation are hydrochloric, sulfuric, phosphoric, acetic,
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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.



2 are generally 30

Compounds of the present invention in which n6 is r
I g general schene: WO
H

1
prepared by processes in accordance with the foll ow
03/ 089428vB@3heERB/ 11510 -15 OHHOHHOHH TFH-HH OPOTHSQVEIS® HO
h3P+CH2OMeCl tBuOK H4N HCI H dioxane NN56 FF OHHHHN OHOHS3
NaBH4 0 H 1) ms2C HF M3P MMOHHH2) NaNd N N78 FF OHHOHH
OH\WNH2 OHNHR HF HFI RX NN_g.1l 105 F F Ketone 4 is subjected
to 3_ Wtti g reaction to provide vinyl ether 5 which is hydrol yzed under
acidic condition to provide al dehyde 6. The al deh is reduced to the
al cofol 7 and gMing predexNBlEs & PEeRANNg @@nﬁegﬁ%ggﬁomwadt T8ies the azido

examples, the following abbreviations are used: Et (ethyl); Me (methyl); Pr
(propyl); Ac (acetyl); rt (room temperature); PTLC (preparative thin layer
chromatography); THF (tetrahydrofuran); TBAF (tetra-n-butylammonium fluoride);
Tips (triisopropylsilyl); and Tf (trifluoromethanesulfonyl).

(0]
n
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Example 1
QH H
WANHCO,CH,CH,
O ‘>

HIF

AN

N |

CFy
Step 1:
oH H OH H OH H
o T ANH NH
> TiCly, NH; > D
HXN EtOH, CH,Cl, H WH H\H
ey o
ad
: N NaBH,CN : N + < N
MeOH
CFsy CFs3 CFs3

1 5 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 CHxCl, (10 ml). Then, NH3; (g) was bubbled into the solution
for 5 min. The reaction mixture was C(O)Oled to 0 °C, and Ti(OiPr)s (1.89 ml, 6.3
mmol) was added. After stirring at 0 °C for 1 h, 1M TiCls (6.3 ml, 6.3 mmol) was

20 added. The reaction mixture was stirred at rt for an additional 45 min and
concentrated to dryness under reduced pressure. The residue was dissolved in
CH3O0H (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 ml) and extracted with EtOAc (3x 100 ml). The organic layer was

25 combined and dried with Na,SO4. Removal of solvent afforded product 2 (1.2 g,
62% ). Further separation by PTLC (5% 2 M NH3 in CH3OH/ CH2Cl>) afforded p-2
(spot 1) and a—2 (spot 2) in a 1:2 ratio. p-2: 'HNMR (CDCl3): 8 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 (CDCl5): & 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,



10 group with Me3P provides the amine 9 which is treated with different

el ectrophiles to provide diverse anal ogs. WO 03/089428 PCT/ US03/ 11510 -16
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exanpl es, the follow ng abbreviations are used: Et (ethyl); Me (nmethyl); Pr
(propyl); Ac (acetyl); rt (roomtenperature); PTLC (preparative thin |ayer
chromat ogr aphy); THE (tetrahydrofuran)y. TBAF (tetra-n-butyl ammoni um
fluoride); Ti ps (triisopropylsil yI ) and Tf (tri fI uoronet hanesul fonyl ). 10
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descrlbed in US 6, 063, 84
and CH2Cl 2 (10 m). Then, NH3 (g) was bubbled into the
n foCdnpoumd dH:(Trdamyi), c&th;nﬁotﬂmmmeeCQ @)ral)endt BtzN (Q,5 anhdin

g\ BiH) k@B m,2H), 7.78-7.85 (NﬁHﬁQCB' 77 (2 OH 1CE$12CF13-I)15 1"-2P-2
t

(1.95 g, 4.2 mol ) was dissol ved

in

)(ﬁ-éz@ ﬁ i) wgr% Sir %H%r)z H‘aghéqggglor@% )&ures\rv%§ Eﬂr@gtI)Z% J?argtefd)lr))é Ci eé

S43 VR 1)EHRING BaRd46EYHGNOIF; (M+1): 543.2471, found 543.2467.

Example 1A

N-Methyl compound for comparison
CH;,

\\\NCOchcha
5 '9
OH H
AWANHCH3 NHCH3
0,
NH,CH3 5 o '

1 —_
NaBH3CN
CH3OH
™
CF, B

Compound 1 (646 mg, 1.38 mmol) was dissolved in 2.0 M CH3NH; in
CH3OH (15 ml, 30 mmol) and stirred at rt for 5 min followed by addition of
NaCNBH3; (173 mg, 2.75 mmol). The reaction mixture was stirred at rt overnight
and concentrated to dryness under reduced pressure. Removal of the solvent
followed by PTLC separation (7% 1 M NH3 in CH30H/ CH»Cl,) afforded p—4 (spot
1, 76 mg, 11%) and a-4 (spot 2, 100 mg, 15%). p—4: 'HNMR (CDCl3): 6 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,
2H), 7.26 (m, 2H), 7.75-7.85 (m, 4H), 8.77 (d, J= 2.0 Hz, 1H). a-4: "HNMR
(CDCl3): 8 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).

Step 1:

I\“

/|Il

7 N
=z



CH3OH (10 m ) and NaBH3CN (510 ng, 8 mmol) was added. The resulting
suspension was stirred overnight at rt. The reaction m xture was poured to
1 N NaOWwO30s9sk§y and extracted with Et OAc (3x 100 ml). TPag/usogjansic | ayer
was 25 conbined and dried with Na2SO4. Renoval of solvent afforded product
2 (1.2 g, 62%). Further separation by PTLC (5% 2 M NH3 in CH3OH CH2Cl 2)
afforded R-2 (spot 1) and a-2 (spot 3g-.in a 1:2 ratio. R 2: 1HNWR (CDC13):
6 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 1 H, 2.65(m 1H), 2.81 (m 1 H,
4.75 (miip_ﬂ)', 6.61 (m 2H), 7.26 (m 2H), 7.75 30 7.85 (m 4H), 8.77 (d,
J= 1.6 Hz, a-2: 1HNWR (CDCI3): 6 0.95 (m 1H), 1.10- 140(m5|—|)

837‘88(92 Stk o i om0,y i Eulig S MG o5\

1 . 3.(82nlf ivere stirtedtfor 21h7 OFHemeattibh miktudd wasrdirettly sepatsied iy PH)C

7. 75 7. 847 (110 no) ,
ci nyl cRESPRYane” 1208 ot e B fompolihe, g?ﬂﬁ’p RABEBS ST o
sti fi®ed (Morl) 2FiRM$r(éa|C@éwtCmH36NzQ453éM7béé ®hr 627yf0§e1deﬁ5§t%@20@y 10 PTLC
(Et OAc/ hexane, 1:1) to afford the title conpound (100 ng, 79% . M5 m z 543
(M+l). HRMB Cal cd for C30H34N204F3 (IVH)I: 543. 2471, found 543. 2467.
Exanpl e 1A N-Met hyl conpound for c n OHH IH3 a\NCO2CH2CH3 0 HH
NCF3 15 Step 1: OHHOHHY NHCH3 NH2CH3 O-I'LY = O

OH H

.NHCO,CH,CH,4
0
NI H

N\

Z "N

15 Step 1:

HEMH POLEL, 3
HY,
o (N Z N
6 &~ N
. 8
OTips OTips

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

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

20 warmed up to rt. A solution of aldehyde 6, described in US 6,063,847, in THF (12
ml) was added to the reaction mixture. The reaction mixture was stirred for 30 min.
Standard 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), 3.89 (m, 4H), 4.75 (m, 1H), 6.28-6.41 (m, 2H), 7.05-7.15 (m, 2H),
8.19 (br s, 1H).

30



1 HHHH NaBH3CN CH3CH NN a-4 CF3 CF3 (3-4 Conpound 1 (646 ng, 1.38
mmol ) was dissolved in 2.0 MCH3NH2 in CH3OH (15 m, 30 nmol) and stirred
at rt forwé ossv4tol | owed by addition of NaCNBH3 (173 ny, PRTAS03MBI) . The
reaction mxture was stirred at rt overnight 20 and concentrated to dryness
under reduced pressure. Renpval of the solvent followed by PTLC separation
(7% 1 MNH3 in CH3OH CH2Cl 2) affordedg0-4 (spot 1, 76 ng, 11% and a-4
(spot 2, 100 nm, 15% R-4: "HNWR (CDCI3): 8 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 1 H, 2.38
(s, BH) Step@s (m lH) 2710 (m 1 H, 2.84 (m 1 H, 475 (m 1 H)),
6.51-6.63 (m 25 2H), 7.26 (m 2H), 7. 7547485 4H), 8.77 (d, J= 2.0 Hz,
1H). a-4: 1HNWMR (CDCI3): 8 0.95 (m 2H)p ﬂ@ Q40 (m 5H), 1.41 (d, J=6
Hz, 3H), 1.82-1.95 (m 5H), 2 38BAFM 2 Hg;q 2 (s, 3H, 2.65 (m 1 H),
4.79 (m 1 H), 6.51-6.63 (m32H, 726 (m\)2H), 7.75-7.85 (m 4H), 8.77
(d, J= 2.0 Hz, 1 H. WD 03/089428™HCT/ USO3 N510 -18- 5 Step 2: Conpound
a-4 (50 ng), ethyl chloroformate (0.15 m) d Bt 3N (0.3 M) in CHRC2 (5
m) were stirred for 2 h. The reaction mxtoHe was directly separated by

w2 557 10 (IPORRY ARG ?8‘ffﬁ&&’%@%ﬁa%§éé/@fﬁﬁwg%7‘*®227 Al 1B
557. 262(DT1lXtLEQéNﬂﬂ e(Q)@ed ter 0, fhiacned ipcrddition ot 1"#1 48spdpThe O H H O

O H H OrgaBhtld mixture was stirred for 5 min followed by standard aqueous work-up.

10  Column chromatography (50% EtOAc/hexane) afforded product 9 (1.9 g, 100%).
'HNMR (CDCl3): 6 1.15-1.55 (m, 6H), 1.41 (d, J= 6 Hz, 3H), 1.70-1.82 (m, 3H),
1.85-1.90 (m, 1H), 2.36 (m, 2H), 2.69 (m, 1H), 3.91 (m, 4H), 4.75 (m, 1H), 6.18-
6.45 (m, 2H), 7.19 (br s, 2H), 8.19 (br s, 1H).

Step 3:
oM H o
R
g 0 , 4%
Pyridine
:,N 10
15 oTf

To a solution of compound 9 (250 mg, 0.65 mmol) in pyridine (5 ml)

C(O)Oled to 0 °C was added Tf,0 (295 pL, 2.1 mmol). The reaction mixture was

stirred overnight at rt. Standard aqueous work-up followed by column

chromatography afforded product 10 (270 mg, 80%). '"HNMR (CDCl3): & 1.15-1.55
20 (m, 6H), 1.41 (d, J= 6 Hz, 3H), 1.70-1.82 (m, 3H), 1.85-1.90 (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:

0 KGO PAPhP) g o
—_—

PhMe, H,O, EtOH H Sy
B(OH), Z N
. Y
F 11
F

25



OO0 THF, OCO 0O - HH H=F PO3EtZ HBO-N 7 N 8 Orlips OTi ps Phosphonat e
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foll owed by addition of 2.5 M n-PpBULSOYRSH M,

8.1

The reaction mxture was stirred at 0 C for 10 mn and 20 warned up
A solution of al dehyde 6, described in US 6,063,847, in THE (12 ml)

i n hexane) afforded product 8. 1HNWVR (CDCl 3£ 8.0.92-1.38 (
or

Thggreaction m xture was stirred for 30
foll ovved by col unm chromat ography (30- 50%

qrii¢ agid)(189. regf]n?»go (m

C@2 (306 thd, 8.6 ilnthﬂ w%ré?n.kaaj MtH)toMénZ,E(4(4nn|)l HID (16528- 6. 41

B o A (I IR o s e R P
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separation of the residue (50% EtOAc in hexane) afforded product 11 (445 mg,
89%). 'HNMR (CDCls): & 1.15-1.59 (m, 6H), 1.43 (d, J= 6 Hz, 3H), 1.70-1.79 (m,
2H), 1.82 (m, 1H), 1.91 (m, 2H), 2.41 (m, 2H), 2.69 (m, 1H), 3.91 (m, 4H), 4.75 (m,
1H), 6.52-6.68 (m, 2H), 7.15 (m, 1H), 7.22 (m, 2H), 7.35 (m, 1H), 7.44 (m, 1H),
7.81 (m, 1H), 8.77 (d, J= 1.2 Hz, 1H).

Step 5:
oH H

1N HCI

11 — H N\
Acetone, 50 °C

-
e

H

=2

N 12
F
Compound 11 (445 mg, 0.96 mmol) was dissolved in a mixture of acetone
(10 ml) and 1 N HCI (10 mi). The reaction mixture was heated at 50 °C for 1h.
Standard aqueous work-up followed by preparative TLC separation (60% 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-

2.51 (m, 5H), 2.71 (m, 1H), 4.79 (m, 1H), 6.52-6.68 (m, 2H), 7.15 (m, 1H), 7.22 (m,

2H), 7.35 (m, 1H), 7.44 (m, 1H), 7.81 (m, 1H), 8.77 (d, J= 1.2 Hz, 1H).
Step 6:

oHH OoH H
Ti(OPr)4 o +\NF o NHz
TiClg, NH3 (g) Y >
, E1OH. CHaCly H XH H & H
NaBH3CN Z N * Z N
CH30H N o
a-13 B-13
F F

Compound 12 (500 mg, 4.2 mmol) was dissolved in EtOH (40 ml) and
CHCl, (15 ml) NH; (g) was bubbled into the solution for 5 min. The reaction

mixture was C(O)Oled to 0 °C followed by addition of Ti(OiPr)4 (1.89 ml, 6.3 mmol).

After stirring at 0 °C for 1 h, 1M TiCl,4 (6.3 ml, 6.3 mmol) was added. The reaction



1.85-1.90 (m 1 H, 2.36 (m 2H), 2.69 (m 1 H, 3.91 (m 4H), 4.75 (m 1
H, 6.18- 6.45 (m 2H), 7.19 (br s, 2H), 8.19 (br s, 1 H. Step 3: OHH O
O O 9 TfwO oblogd42Pyri dine N 10 15 OIf To a solution of ceapmsesi®iq 250 ng,
0.65 mml) in pyridine (5 mM) C(OOedto 0 Cwas added Tf20 (295 L, 2.1
mol ). The reaction m xture was stirred overnight at rt. Standard aqueous
vvork-up foll owed by colum chromat ogkgphy afforded product 10 (270 ny,
80% . ' HNMR (CDCl 3): 811515520(m 6H) 141(d J-6Hz 3H)
1.70-1.82 (m 3H), 1.85- é 1 3.91
(m 8H) mixture was stirreq) athqr24 meaoﬁ]cozpyntrﬁteﬂsto(wnqswnder @QUG%’ 1 H,

8.49 (d 8 Me,
'p0 (Et &éss&e ﬁﬁére%ld@e w§§ Gpssélve@'l’n @FQDH @ﬂl)?anﬂ’(ﬂdﬂﬂﬁm (55339 MQS?(; ! o

G o OIS aSaguse. Therehelin Midufa wES SIER v erURaEAtItad i Bae e, 1-9
ol ) anFeas poredgo GNAaDH (100sipant extraslacwi[EIGAE (34.100mh), “H20

I(Dé( ?,hsg)'l) e ?%fg %‘yé%w%@g,{& ?e@aﬁg%lngg (y& H‘?ﬁaH@@engm&%F&?&\%rﬂ é?Le o
at 100 Geparation by PTLC (5% 2 M NH3; in CH3;0H/ CH2Cl,) afforded p—13 (spot 1, 30

mg, 6%) and a—13 (spot 2, 98 mg, 20%). -13: 'HNMR (CDCl3): & 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), 6.59 (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 (CDCl3):

15 §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 CH2Cl> (10 ml)

20 followed by addition of Et;N (0.9 ml). 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 CogH34N2O4F (M+1): 493.2503, found 493.2509.

25

Example 2A

N-Methyl compound for comparison
oH H ?Ha
.\\\N002CH20H3

o
H] ]
T\

=Z

30



h under N2. The reaction mxture was C(O O ed down to rt, poured to Et OAc
(30 10 M) and washed with water (2X20 m ). The Et OAc solution was dried
wi t h NaHG®B o3/assd2&oncentrat ed at reduced pressure to gi vePaTsss/tisen
Preparative TLC separation of the residue (50% Et OAc i n hexane) afforded
product 11 (445 ng, 89%. 1HNMR (CDCI3): 8 1.15-1.59 (m 6H), 1.43 (d, J=
6 Hz, 3H), 1.70-1.79 (m 2H), 1.82 (Bp.1 H, 1.91 (m 2H), 2.41 (m 2H),
2.69 (m 1 H, 3.92 (m 4H), 4.75 (m 15 1 H), 6.52-6.68 (m 2H), 7.15 (m
1H, 7.22 (m 2H, 7.35 (m 1 H, 7.44 (m 1 H, 7.8 (m 1 H, 877 (d,
J= 152 tptepiliH). Step 5: OHH IN HOl O j-vj-J 11 HH Acetone, 50 C N 12
Conmpound 11 (445 ng, 0.96 mmol) d!‘\\§,§cq,lav Hixt ure of acetone 20
(10 M) and 1 N HC (10 m). The _fehckion’ nio was heated at 50 C for 1
h. Standard aqueous wor k- Up:Sfol [omd by prepfaRaii ve TLC separation (50%
Et OAc in hexane) afforblzed;aﬂmgdg' duct/ 2 (356 nyg, % . 1HNMR (CDCI 3): 8
1.21-1.45 (m 2H), 1.47 (cywod= 5. &Mz, 3H), 1(88-1.65 (m 2H), 2.15 (m 1
H, 2.18-2.28 (m 2H), 2.35- 251 5H),2.7 (mlH),479(m1H),
6.52-6.68 (m 2H), 7.15 (m 1 H), ¢«m 25 f 185 (m 1 H) ,744(m

H (H) O Pr7) 270 %gﬂ‘ﬂgé“%qﬁg?’é%‘%%ﬁﬂ%—@% alﬁgpsﬁ?'&ém%ﬁg) SRR Nasraon
- N + N Cla3@BH5iml, 4018mol) Afley stiFrimg ebrtﬁouﬁmmzN@GMBhig 4mg, 67 ) was
di ssol vegnidh 54648, Fhk B8Etion mixture was stirred at rt overnight. Removal of
10  the solvent followed by PTLC separation (7% 1 M NH3 in CH30H/ CH.Cl,) afforded
B-15 (spot 1, 20 mg, 15%) and a—15 (spot 2, 256 mg, 19%). B-15: 'HNMR
(CDCl3): & 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 (CDCl;): & 0.90 (m, 2H), 1.10-1.35 (m, 5H),
1.41 (d, J= 5.6 Hz, 3H), 1.82-2.01 (m, 4H), 2.36 (m, 2H), 2.39 (s, 3H), 2.55-2.65 (br
s, 1H), 2.71 (m, 1H), 4.79 (m, 1H), 6.51-6.63 (m, 2H), 7.08 (m, 1H), 7.26 (m, 2H),
7.34 (m 1H), 7.42 (m, 1H), 7.81 (m, 1H), 8.76 (d, J= 2.0 Hz, 1H).

20 Step 2:
Compound a-15 (25 mg, 0.06 mmol) was dissolved in CH2Cl; (5 ml)

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

25 (EtOAc/hexane, 1:1) to give the title compound (25 mg, 85%). MS m/z 507 (M+1).
HRMS Calcd for C3oH3sN20sF (M+1): 507.2659, found 507.2652.

Example 3

oH H
|\\NHSOgCH3

o
"
w

T
7
I

=Z



CH2Cl 2 (15 M) NH3 (g) was bubbled into the solution for 5 mn. The
reaction 30 mxture was C(O Oed to O C followed by addition of Ti(GQGPr)4
(1.89 m ,wb6.03/0809028 ). After stirring at 0O Cfor I h, 1 M PcTiusog/61580 M, 6.3
mmol ) was added. The reaction WO 03/089428 PCT/US03/ 11510 -21 5 m xture
was stirred at rt for 45 mn and concentrated to dryness under reduced
pressure. The residue was dissolved i®»3CH3OH (10 nl) and NaBH3CN (510 ng, 8
nmol ) was added. The reaction m xture was stirred overnight at rt. The
reaction mxture was poured to 1 N NaOH (100 m) and extracted with Et OAc
(3x 200 m). The organic |ayer was conbined and dried with NaHCO8. Renoval

of sol vent ar@brﬁeoﬁmpamsi(mnwﬁazﬁmméww?aéwib&ﬁvé@im@mz@azoLZ) af f or ded
&g

(e 5 TolviecBY pddBiop T EENGO Sty T regbligh pyxtusgvas CEIDJed S PIC 51y
1. 84 ( mandHEH;2036! (02 niiHvas 2dded( Mhe reakdion MigBre bvassstireddt,rt for7i8h(m 1

H, 6.5 - : - (m 1H),
7 B2, i TErjpachon pltre B ddsly f%p%%téibx@aﬂéﬁﬁé{4&83%5%{@%%_- 05 (m
2H) 101. 0121)ito3Bvé the Btlg compaund §10 mg, B45%). MEM/z 498AM+ Y5 HRMSGplcdfog7  (m
2H), 2. VAN 7 H, 7.11 (m | H, 7.25 (m
2H) , 7.%79%\1263):%@' 764%@'%56?)%@(17@8%@%2 1 H, 876 (d, J=1.6 Hz, 1
H. Step 7: Conpound a-13 (300 ng, 0.71 mmol) was dissolved in CH2Cl 2 (10
nm) 20 followed by addition of Et3@Xemmedi). The reaction mxture was
C(OOded to 0 C and ethyl chloroformate (0.5 m) was added. The reaction
m xture was stirred at rt for L #h.HThe reaction m xture was directly
separated by preparative TLC (EL ECEMEs 1: 1) to give the title
conpound (14) (300 ng, 86% . NS Az 3 (M+l). HRMS Cal cd for C29H34N204F
(M+1): 493. 2503, found 493. 2509. R5HExanpl e 2A N- Met hyl conpound for
conparison O H H CH3 %8MNCO2CH2 vyOH(H

NS

A\

15 F
Compound a—13 (50 mg, 0.1 mmol) was dissolved in CH2Cl, (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 (CH3;0H/ CH2Cl,,
7%) to give the title compound (60 mg as HCI salt, 98%). MS m/z 478 (M+1).

20 HRMS Calcd for CasH33N303F (M+1): 478.2506, found 478.2516.

Example 5

H H

(0]
WNHCOCH;
O,
= =

HX

25 Compound a-13 (50 mg, 0.1 mmol) was dissolved in CHxCl, (3 mL)
followed by addition of Et;N (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/ CHCl,, 8%) to give the title compound (52 mg, 94%). MS m/z 463 (M+1).

30 HRMS Calcd for CagH32N.03F (M+1): 463.2397, found 463.2399.



N 30 WO 03/089428 PCT/ US03/ 11510
NHCH3 NH2CH3 H ~H H\H 12 NaBH3CN N + i
(130 ny, WOdd/osmaed ) was dissolved in 2.0 M CH3NH2 in
After stirring at
added. The reaction m xture was stirred at
solvent followed by PTLC separation (%1 M NH3 in CH3OH CH2Cl 2) af f or ded

mol ) .

rt for 5 mn,

NaCNBH3 (40 ng,
rt overnight.

-22- 5 Step 1: OHHO HHO
N CH3CH F a-15 F 3-15 Compound 12
CH3edT(U503ri151d0
0.62 mml) was
Renoval

R-15 (spot 1, 20 ng, 15% and a-15 (spot 2, 25 ng, 19%. R 15:

(CDCIL3): 8 1.15-1.25 (m
(m 8H), 2.

(m 1H,
1HNVR (CDCI 3) -

1.82-2.01 (m 4H),
2.71 (m 1 H),
2H), 7.34 (m1 H),

7.45 (m 1 H),

4.79 (m

preparative TLC 25 (Et OAc/ hexane,

85%. M5 miz 507 (Ml).
5071065Tablexanpl e 3

hogg deg:r@fd(agbovg,_yl_?)mp
7.11 (m 1 H),
L#)w 15 8.76 (d, J= 2.4 Hz, . :
1.41 (d, J= 5.6 Hz, 3H),
2.55-2.65 (br

i@"zgttaemt
4.75 (mwe?e@repﬁre@l .61 (m 2H),
7.80 (m

8 0.90 (m 2H),

7.42 (m 1 H), 7.8
20 Step 2: Compound a-15 (25 ngy, 0.06™\
foll owed by addition of Et3N (0.2 m)
0 C and ethyl chloroformate (0.1 n
stirredyHerbin RY"ndlRare B3edéferetindmbe ¥t ure was directly separated by

1:1) to give the title conmpound (25 ng,
HRVB Cal cd for C30H36N2O4AF (MH1):

1.1 Rm 5H),
2.36 (m 2H), 2° . 3H),

6. 51-

V(s RAdded.

1.42-1.61
oy0d§ﬁ>ftrp
7.23-7.27 (m 2H),

{cbllowpgggtr

7.08 (m 1 H,

in(m 1 H), 8.76 (d, J= 2.
Dl ) was di ssolved in CH2CI
The reacti on m xture was C(O)Ge

The reaction mxture was

Ex. R? R Physical data
: - ” MS (M+1):
6 CF; NHCO-t-butyl observed: 571
: - HRMS (M+1):
7 CF; NHCO,CH, observed:529.2323
HRMS (M+1):
- _ H,CH
8 CF; NHCO,CH.CH3 observed:543.2467
: ) HRMS (M+1):
5 CFs NHCOLH,CHOCHs | erved:573.2569
) HRMS (M+1):
10 H NHCO2CH,CH, observed:475.2592
" - <INHCO,CH,CH; | HRMS (M+1).
observed:493.2509
* : ~ HRMS (M+1):
12 CFs N(n-PICOLHLHs | served:585.2051
* : — H.CH. | HRMS (M+1):
13 CFs N(n-PrICOLH.CHy | erved:585.2951
] “IINHCOCH HRMS (M+1):
14 CF; 3 observed:513.2362
_ ~ANHCOCH HRMS (M*1):
15 CF, 3 observed:513.2367
16 F «1IINHCOCH,CHj4 HRMS (M+1):
observed:477.2560
- - 0 HRMS (M+1):
lINHE <] observed:489.2557
- - ~aNHCOCH, HRMS (M+1):
observed:463.2401
: : o ocH HRMS (M+1):
19 CFs NHCOCH,OCHs observed:543.2465
: - H,OC(O)CH- | HRMS (M+1):
20 CF, NHCOCH0C(O)CHs | |\ cerved:571.2416
: ) HOH.CH HRMS (M+1):
y CFs NHCONHCHCHa | b served:542 2636

, g\ NHCH3 O

of 10 the

175190

507. 2659,




OHHJIj.NHSO2CH3 H H N

I

30 F WD 03/ 089428

PCT/ US03/ 11510

Compound a-13 (10 ng, 0.02 mmol) was dissolved in CH2ClI 2 (3 m)
The reaction m xture was C(@®rOusdy/iBi® C and

by additiwo 00fsEe8N (0.5 m).

-23- 5
fol | owed

CH3S2CI (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 OAc/ hexane, 10 1:1) to give the tibge conpound (10 ng, 84% . MS mz 499
(MH1). HRWVS Cal cd for C27H32N204FS (M+1): 499. 2067, found 499. 2071.
Exanple-4 _OH H pIJNHCONHCH3 H H N 15 E  Conpound a-13 (50 ng. 0.1 mmol)
was di $sgpved in CHIH2 (5 m|):NHGONWEH; by addifRMe? 4+ BiHeNnco|(250 np).
The reaction|mixture was stifred at rt for 1 h/|ObsEEvedseR8.26991i xt ure was
directlly separated by prepar gt HTGNIHCHZOH CHRMS (M7D) to dive the
title ¢onpound (60 ng as HCl |salt, 98% . M5 ni z observedid]8.2301 HRVS Cal cd
for C28 03F (M+1l): 478. ZE’QQHC‘IQN%#@# 2516 HRMSa{g+£): 5 O K H t ANHCOCH3
O HH rlegzo"{\l3 F 2¥"% | observed:492.2669
25 F ~aNHCONHCH,CH; | HRMS (M+1):
observed:492.2668
] ) H HRMS (M+1):
26 CFs NHSO-CH, observed:563.2198
- - HRMS (M+1):
27 CFs NHSO,CH,CH, observed:549.2024
_ - H.CH HRMS (M+1):
28 CFs NHSOCHCHCHs | pserved:577.2352
) HRMS (M+1):
29 H NHS0,CH, observed:481.2164
) IINHSO,CH HRMS (M+1):
30 CFs 2 observed:549.2026
- 11INHSO,CH,CH HRMS (M+1):
31 F Zre s observed:513.2217
5 * Comparative example

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

10

compounds of the following structure were prepared,

wherein R and Ar are as defined in Table 2:

15

20



F 25 Conpound a-13 (50 ng, 0.1 mmol) was dissolved in CH2Cl12 (3 m -)

foll owed by addition of Et3N (0.5 nL). The reaction mxture was C(O ded to
0 C and woeshgy4anhydride (0.2 m-) was added. The reacti ®@OTMNSKY/UIS®) Was
stirred at rt overnight. The reaction mxture was directly separated by
preparative TLC (CH3OH CH2Cl 2, 8% to give the title conpound (52 ny,

94% . M5 mlz 463 (Mrl). 30 HRMS Cal cgef or C28H32N203F (Mrl): 463. 2397,
found 463.2399. WD 03/089428 PCT/US03/11510 -24 5 Using the nethods

descri bed abgve, conpounds of the followi ng structure were prepared, OHH
R OPH Kiable2mo1  wherein R21 and R are as defined in Table 1: 10 Table 1

Ex. R21 Reghysicalaidata| 6 CF3 - NHCO2- t|- but Physfeal Wata: gbserved: 571 7
- CF3 - NHCC2CH3 HRVS (Mk1): obsdRved: 539.2323° 8 - CF3 - NHQORCH2CH3 HRMVB
(Mt1): |obsgrved; 246 NHCO20H +(Myl): observed:
573, 2549 36 H mm RN&E%M ob@ﬁ%gg 11 F
~NHCO2QH2CH3 HRME (¥#1§":| obser ved: 493 2509
33 | NS +NINHCONHEt MS m/z 482 (MH*)
34 N INHCO,Et MS m/z 483 (MH*)
| 2
T,
35 s ~=NHCO,Et MS m/z 483 (MH*)
T,
N~ ©! - +
36 m NHCO,Et MS m/z 483 (MH+)
Ny cl ol +
37 m NINHCO,Et MS mi/z 483 (MH+)
AN cl " +
38 m INHAC MS m/z 453 (MH+)
40 " ¢ WIINHAC MS m/z 453 (MH+)
| P
41 " ¢ . INHCONHEt MS m/z 482 (MH+)
O
42 N ¢! INHCO,Et MS m/z 483 (MH+)
O
43 Y\ﬁé ~aNHCO,Et MS m/z 483 (MH+)
l
F

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



12* -CF3 -N(n-Pr) CO2CH2CH3 HRVS (M+1l): observed: 585.2951 13* -CF3

-N(n-Pr) CO2CH2CH3 HRMS (Mt1l): observed: 585.2951 14 -CF3 -""I1| NHCOCH3
HRVS ( M+IWO oebsmes/ed: 513. 2362 15 - CF3 - NHCOCH3 HRMVS ( M-PLT/USONIsISIo ed:
513.2367 16 F --1"'" 1 NHCOCH2CH3 HRVMS (M+1l): observed: 477..2560 17 F o HRVB
(Mt1L): ." 111 NHC - Q observed: 489. 2557 18 F - NHCOCH3 HRMS (M#1):

observed: 463. 2401 19 - CF3 - NHCOCH2OCH37HRMS (M+1l): observed: 543.2465 20
- CF3 - NHCOCH2OC( O) CH3 HRMS ( M+l): observed: 571.2416 21 -CF3 - NHCONHCH2CHS3
HRVS (M+l): observed: 542.2636 WO 03/089428 PCT/US03/11510 -25 22 -CF3

- NHCONHCH3 HRMS (M+1): observed: 556.R7%5 th F g - NNHCONHCH3 HRMS ((M#1) :
observed: 478. 2511 24 F -NHCO\IHCI—|ZCI—I30 :  observed: 492. 2669 25 F

- - GNHCONHCH2CH3 HRVS (M#F1):  observed: 26 - CF3 - NHSO2CH3 HRMVS
(Mt1l): observed: 563.2198

Z >N
S |
5 Ar
wherein R and Ar are as defined in Table 3:
Table 3
Ex. Ar -R Physical Data
44 \Cj MINHCO,Et MS m/z 476 (MH+)
45 F 1INHCO,Et MS m/z 493 (MH+)
SMe
46 \O IINHCO,Et MS m/z 521 (MH+)
47 [N MINHCO,Et MS miz 506 (MH+)
“ OMe
48 \ON MINHCO,Et MS m/z 477 (MH+)
N
|
49 ; :N INHCO,Et MS m/z 476 (MH+)
CONH
50 \@ 2 MINHCO,Et MS m/z 518(MH+)
51 | \N IINHCO,Et MS m/z 476 (MH+)
52 \&/} INHCO,Et MS m/z 482 (MH+)
53 Eo IINHCO,Et MS m/z 465 (MH+)
54 oN INHCO,Et MS m/z 500 (MH+)
55 ; \N ~=NHCO,Et MS m/z 476 (MH+)




27 -CF3 - NHSQ2CH2CH3 HRMS (Mt1l): observed: 549.2024 28 -CF3

- NHSQ2CH2CH2CH3 HRVS (M#1):  observed: 577.2352 29 H - NHSO2CH3 HRMS (Mtl):
observed:wWebh3md@ds 30 -CF3 --|' 1 NHSO02CH3 HRVMS (Mtl): obsecvasos/bétn 2026 31
F -""11 NHSO2CH2CH3 HRMS (Mtl): observed: 513.2217 5 * Conparative exanpl e
Repl aci ng the pyridine group of conpound 1 with a quinoline group, 10
compounds of the follow ng structure ywgre prepared, OHHR OHAr

wherein R and Ar are as defined in Table 2: 15 20 WO 03/089428

PCT/ USQ3/11510 -26- 5 Table 2 Ex. Ar -R Physical—data 32 N ."""| NHAC MS
Mz 453 @@H) O B8 " || NNENMED,EE N 7 &8 rH00 BVIEE)| | 34 "' Ul NHCO2Et
VB i z (483 (|MH+) 35 N --"NHCO2Et M5 iz 483 (NH+)
CONH
57 @ 2 ~aNHCO,Et MS m/z 518(MH+)
58 i ~=NHCO,Et MS miz 493 (MH+)
Cl
59 U ~aNHCO,Et MS m/z 509 (MH+)
Cli
60 @ IINHCO,Et MS m/z 509 (MH+)
61 @F INHCO,Et MS miz 511 (MH+)
F
62 \QF ~=NHCO,Et MS miz 511 (MH+)
F
F
63 \O "”lNHCOZCH2CONH2 MS m/z 522 (MH+)
F
64 U ~aNHCO,CH,CONH, | MS m/z 522 (MH+)
65 QMe -MINHCO,Et MS miz 505 (MH+)
66 OMe ~aNHCO,Et MS m/z 505 (MH+)
F
67 \O “1INHCO,CH,CO,Me | MS m/z 537 (MH+)
F
68 @ IINHCO,CH,CO,H | MS m/z 523 (MH+)




~~C 36 -~cl --"NHCO2Et M5 nfz 483 (MH) 37 cl ""1I NHCO2Et M5 m z 483
(MH#) 38 cl -"""INHAc M5 mz 453 (MH) 40 N, ClI ."""INHAc M5 nfz 453
(MH)  4IwWQGD3/08942d NHCONHEt MS nmiz 482 (M) 42 N, c\ ", | RECAREY11IMB nf z 483
(MH) 43 N, e\ --NNHCO2Et Ms mz 483 (MH) The foll ow ng anal ogs were
prepared enploying further variations of W selected from substituted
phenyl and heteroaryl groups: WO 03/088428 PCT/US03/11510 -27 OHHR OMH
N 5 Ar wherein R and Ar are as defined in Table 3: Table 3 Ex. Ar -R
Physical Data 44 Y .1111NHCO2Et M5 miz 476 (M#) 45 F . 1111 NHCO2Et MS ni z

493 DMH+) 46 SMe . 1111 NHCO2Et MS EX8MB®109 M) " 47 a-N -, ' I NHOOREt M5 m z
506 (MH+) OMe 48 N --""INHCO2Et MS miz 477 (MH+) NJ 49 CI DN . 111l NHCO2Et

M5 mlz 476 (M) CONHS0Q2 (- 4' | NHCO2Et OBymig 518( M) 51 . 1111 NHCO2Et MS

mz 476 (M+) ~N P S
I T NHCO,E >~""/NHCO,Et

H: H
x
: %'\i
| X !
F

F  Ex.69A

7 N

Ex. 69B

Step 1:
OH H OQH H OQH H

o NH,OAc 0 + 0 .

Y
CH30H
N 2 N
[ \ |
17 18A 188
F F
10 F

Compound 17 (100 mg, 0.239 mmol), prepared as described in US
6,063,847 was stirred with ammonium acetate (1.84 g, 23.9 mmol) and NaCNBH3;
(24 mg, 0.38 mmol) in CH30H (7 ml) at rt under N2 for 16 h. The mixture was
treated with NH,OH (10 ml, 29% aqueous), diluted with CH,Cl; (75 ml), and
15 washed with NaHCO; (sat.). The organic layer was dried (MgSO4) and

AYa

concentrated in vacuo. PTLC separation of the residue with 2.0 M NH3/CH3;0OH-
CHCI; (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 Et;N (0.5 ml, 3.6 mmol) in CH>ClI; (10 ml) 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 (MgSO4) and concentrated in vacuo.
Flash chromatography of the residue on a silica gel column with EtOAc-hexane

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



52 """ NHCO2Et MS miz 482 (M) 53 . 1111 NHCO2Et MS miz 465 (M) 54 CN

.1111 NHCO2Et MS miz 500 (MH+¥) 55 ''"NHCO2Et MS miz 476 (MH+) WD 03/ 089428
PCT/ US03/W0930894228 56 CN NHCCREt MS miz 500 (MH+) 57 CORHRZ/USOS/NSGOREt NS
mz 518(MH+) 58 \ --NNHCCREt MS miz 493 (MH+) 59 cl -- ONHCCREt MS miz 509

(MHY) 60 cl """INHCCREt MS nfz 509 (MH+) 61 -, "I NHOOREt M5 miz 511 (M)

62 F - ON\HOOREt M5 miz 511 (MH) 63 Fo.""" | NHOO2CH2CONH2 M5 iz 522 (MH)

64 F --"NHCCRCH2CONH2 MS miz 522 (MH+)  ""6 65 OMVe ."""I NHCOREt MS m z 505

(M) 66 Ove INHCO2Et MS miz 505 (MH¥) 67 F ."""| NHCORCH2CO2Me MBS ml z 537
(MH#P 68 F ""I | NHCORCH2CCRH MB ni Exampl ) 5 WD 03/089428

PCT/ US03/ 11510 -29 5 Ex
", NHCO2Et N N F Ex. 69A

e GUQH H OH H @i€bg = H NHOO2Et H

982 StepH HOHHOHH 0 NHOAC 0 +
0 0 o]
:H H:H
N e
2N z N
. | x*N
70A 70B
F F
Step 1:
H H NH,OAC H HZ
0 NaCNBH; ¢ Yo |
H: H : H :H
N CH4OH H H:H
Z"N Z N Z"N
N - ~
19 20A 20B
F F F

Using the procedure of Example 32, Step 1, starting with compound 19 (see
10 US 6,063,847), prepare: 20A (lower Ry), MS (FAB) m/z 421 (MH*), and 20B (higher
Ry, MS (FAB) m/z 421 (MH*).
Step 2:
Using the procedure of Example 69, Step 2, Example 70A was prepared
from compound 20A: MS (ESI) m/z 493 (MH*). Using the procedure of Example
15 69, Step 2, Example 70B was prepared from compound 20B: MS (ESI) m/z 493

(MH*).



ONaCH Fi NH2 HHNH2 =3 =r HHNCHIOH NN 17 18A 18B 10 F\ F F
Conmpound 17 (100 ng, 0.239 mmol ), prepared as described in US 6,063, 847
was sti r rned oswgdzsammoni um acetate (1.84 g, 23.9 nmol) andpSa@ONBHARAS10 24 ny,
0.38 Mol ) in CH3OH (7 m) at rt under N2 for 16 h. The m xture was
treated with NHAOH (10 m, 29% aqueous), diluted wth CH2Cl2 (75 m), and
15 washed with NaHCO3 (sat.). The orgapic | ayer was dried (MgSH) and
concentrated in vacuo. PTLC separation of the residue with 2.0 M NH3/ CH3OH
CH2CL2 (5-95) as eluent gave 18A (43 ng, 43% lower Rf), M5 (ESI) nmlz 421
(MH+P, H8PI8B (17 ny, 17% higher Rf), MS (ESI) mz 421 (M#+). Step 2: 20
Conmpound 18A (0. 100 g,001238 ) was stirr@dbw th ethyl chloroformate

(0.195 m, 2.38 nmml)4a .5mM, 3.6 i 2C12 (10 M) at 0 C
for 10 mn and at rt D~ The mixture B d with EtOAc (50 nl)
and washed wth NaH Hsdt.). _The organi c ldayer Hnas gﬁl ed (MgJS™) and
concentrated in vacuo. FC&2B ci#l omat ogr aphy of P&Bnreéfdue on a silica gel
colum with Et - lf.);,ﬁ\;iF . N7,
85% . M5 (Esﬁ)aggﬁ}&ggg@%\cﬂ%ﬁfﬁﬁ)%b@?ﬁ%@mﬂ????ﬂ I"ar ;A% Sgﬁ%aérl\;e%ij rom
éSE' VS ddefdne,n K MOBwad/HdYed WAdQRE (BiIRHiZE8 HeGTdd 8055 1CF304 h. SDhénixtarel e 70

H NHCO2Et O H H NHCOREt . OO H = hi H\FE_ N N, 70A 70B . C t ;

was allowed to C(O)OlI to rt, neutralized wit'h NaHE'O;;, and exgacted with IEfOEc.e p 1
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:
oH
0]
-2 23
niH
COan
15 Ketone 22 (7.35 g, 0.0207 mol) was dissolved in THF and C(O)Oled to 0°C.

Potassium tert-butoxide was added (2.55 g, 1.1 eq). After stirring for 10 min, CHal
(2.58 ml, 2 eq) was added. The mixture was stirred for 2.5 h. Aqueous work-up
with NH4Clisar) followed by column chromatography (30-50% EtOAc in hexane)
gave 23 (1.63 g). MS m/z 383 (M+1).

20 Step 3:
0] H 0]
H
N\H/OEt ‘\\N\H/OEt
23 O A o + O | O
H:H g
COBn  p.24 H CO,Bn a-24

Ketone 23 (1.634 g, 0.00426 mol) was dissolved in CH3;0H, NH4OAc and
NaCNBH; were added. The mixture was stirred for 2 h. The reaction was
quenched with NH4OH and the mixture extracted with CH.Cl,. The organic

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

The oil was dissolved in CH,Cl,, Et;N 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 NH4Clsay) followed by column chromatography (30% EtOAc
in hexane) gave 0.797 g of an inseparable 3:1 mixture of a-24 and B-24.

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



OHHONHMOAC OHHNH2 OHHNH2 ONaCNBH3 O+ OHFi HHF  CH3OH k" N
N N 19 20A 20B F F Using the procedure of Exanple 32, Step 1, starting

wi t h conpwondod®2§ see 10 US 6, 063, 847), prepare: 20A (| owrem/uRby/115M5 ( FAB)
mz 421 (M+), and 20B (higher Rf), M5 (FAB) mz 421 (MH). Step 2: Using
the procedure of Exanple 69, Step 2, Exanple 70A was prepared from
conpound 20A: MS (ESI) mz 493 (MH)._.3gsi ng the procedure of Exanple 15
69, Step 2, Exanple 70B was prepared from conpound 20B: M5 (ESI) m z 493
(M) Exarrpl e 71 OtHNCEt OO HNCF W 03/089428 PCT/ US03/11510 -31-
5 St@p tepdi OO H O 0 ao p H=Fi HFi CO2Bn 21 CO2Bn 22 Lactone 21,

described in US 6,063, 8 , ki) 33%51 nol ) WaQ i;p acetone N
atgd at 55 C \nﬁx%u

HCl was added and the
allowed to C(OQA to rt, i z€d with NaH tr@cted W|th EtOAc
10 The extracts were dri‘ed é\gtb cor}ﬁentrat ed und rHred'uced opressure to give

22 (7.35

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

Step 5:
o] 0 H
W N, -OEt N N, OEt
o P o o P S
&b 25 M0 26
15 The crude acids 25 (0.724 mmol) were dissolved in CH,Cl,. (COCI); (0.1

ml, 1.5 eq) and a drop of DMF were added. The mixture was stirred for 30 min,
when 'H NMR showed complete conversion. The 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 BusSnH. 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),
Z~N
|

X — > Ex.71

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(O)Oled to 0°C. LHMDS (0.768 ml, 3
eq of a 1M solution in THF) was added and the resuiting mixture stirred for 30 min.
Ti(i-OPr)4 (0.227 ml, 3 eq.) was added and 5 min later a solution of aldehydes 26
(90 mg, 0.256 mol) in THF (4 ml) was added. The mixture was stirred for 1.5 h



g) as oil. M5 nmz 355 (M+rl). Step 22 OHO 22 - 023 HF CO2Bn 15
Ket one 22 (7.35 g, 0.0207 mol) was dissolved in THE and C(O O ed to OC.
Pot assi unwoesmnsdaes oxi de was added (2.55 g, 1.1 eq). After pswiusnd/ngid or 10
mn, CH3l (2.58 m, 2 eq) was added. The m xture was stirred for 2.5 h.
Aqueous work-up wth NHACI (sat) foll owed by colum chromat ography (30-50%
Et OAc in hexane) gave 23 (1.63 g). Ma3oglz 383 (Mrl). 20 Step 3: ONY Cet O
H~NUOEt 23 Op +1l HtHO HC®2Bn P-24 H CO2Bn a-24 Ketone 23 (1.634
g, 0.00426 npl) was djssolved in CH3OH_  NHAOAc and NaCNBH3 were added. The
m xt Br e when $LCrshayvadbeomplete caaversion: Sgirated seAIMRARIASSIHMaREAEIVahd t he
m xture ier d and
fc{&e@%ﬁoefi\e‘“mb r%@hal\l}gggfvgé%grﬂ %Zésﬁi}eé & SxiBERdit

concentrate Ive an ol l |sso ved in
CH2Cl 2, HO8%¢, \Medadmmerﬁlraﬂed hed pusified @ch'Eh)@(é'd EWQ}UEX&&WO give veof or mat e

was add and t ernight. Aqueous work-up with
NH4Cl (sgﬁl)e W‘P%%E‘gl%{/ g W"@ﬁ?’gﬁ&)axaphy (30% Et OAc i n hexane) gave
0.797 g of an inseparable 3:1 mxture of a-24 and R-24. 30 M5 niz 456
(I\/Hrl%). WO 03/ 089428 PCT/ US03/11510_ -32- 5 Step 4:

1 Example 72

Step 1:

WNHCO,Et

(Boc),0O
EtsN

To a solution of 1.35 g (2.75 mmol) of starting material, 0.57 ml of Et3N
15  (4.13 mmol, 1.5 equiv.) and 70 mg of DMAP (0.57 mmol, 0.2 equiv.) in 20 ml
CH3CN at 60°C was added 2 equivalents of (Boc),O. Subsequently, 5 equivalents
of (Boc),0 was introduced over a period of 5 hr. The solution was C(O)Oled,
concentrated and chromatographed to provide 0.86 g of product.
MS: 593.1 (MH")
20

2)0,




OHNICEt OHHNIOEt \ OO H=HHHCCI2Bn 24 CO2H 25 The product

m xture fromstep 3 (330 ng, 0.724 mol) was dissolved in EtOAc (14 nl)
and Pd(OwO0O18089y8 Wt ) was added. The m xture was stirred pagasos/H21(1 atm
for 2 h. The mxture was filtered, concentrated, and dissolved in CH3OH 10
(15 mM). Pt02 (10% by w) was added, the m xture was placed under H2

at nosphere (50 psi), and agitated on &gparr shaker for 3 days. The m xture
was filtered and concentrated to give 280 ng of acids 25. M5 mlz 368
(M+l). Step 5: H NyCEt O H NYOCEt .0 O H H, 25 The
cr udé aci ds g@g@o&@@n %Omér(bljﬁ %‘é‘gﬁ/%ﬁﬁ?%”@lﬁéeﬂa' Wﬁ?’f@?glé , 1.5
eq) and \gagladiedd.99MN (BOS NMtdE ed'm)@f AMILEMES irsTHR. Fthef mixt@ wagr,  when

I N or S!S S A A S SRR on PG B e o

f ol | owedebgtiatr wpsigsienabled witbrthe fadgit®ened. 50Mn] of agt Nas$Qg aad dicdeidor 30 ni n,

TLC 20 (o} t r o EtOAC in
nexane) 1oLl cEOKS et SR et e 'ﬂ'r@f‘sé*ﬂﬁ'%ﬁ%été g 0 (o) 2
N EXA0 7xconmbiped ommrplﬂwawsmaqmwﬁb bripeydgedaper MgSQypandee US
6 063, B%roﬁﬁﬁ)égﬁpﬁéémh\(ﬁﬂ%'ElOﬂdﬁwé%hn@s)to%rd h25rﬁ1§b‘ﬂh?d%(§la%@)0 ed to
0C. LHMDS éﬁ’ 3 eqgof al Msolution in THF) was added and t he
resul ti MJOR¥SLt ure stirred for 30 min. Ti(i-OPr)4 (0 227 m, 3 eq.) was
added and 5 min later a solution of aldehydes 26 (90 ng, 0. 256 mol) in THE
(4 M) was added. I\)I-§668§)ﬁtd%ﬁ*)was stirred for 1.5 h

15 Step 3:

TFA-DCM

To a solution of 125 mg of starting 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. NaoCO3; and extracted with 3x10 ml
CH.Cl,. The combined organic layer was washed with 10 ml brine, dried over
MgSO,, filtered, concentrated and chromatographed with 50% EtOAc-hexanes to
provide 90 mg of product.

25 HRMS: 509.2459 (MH")



WD 03/ 089428 PCT/ US03/ 11510 -33 5 when TLC showed conpl ete conversi on.
Saturated sodi um potassiumtartrate was added and the THE renoved under
vacuum TWwe osesdsekie was extracted with EtQAc, dried, coneemtusat/ediand
purified by PTLC (1:1 Et CAc/ hexane) to give the title compound (80 ng). M
mz 521 (Mtl). 10 Exanple 72 Step 1: 0 HH OH H Boc ,,, NHCO2Et \, NCO2Et
OHOHHHHH (B0020 Et3NNF F Bg-a solution of 1.35 g (2.75 mmol) of
starting material, 0.57 m of Et3N 15 (4.13 nmol, 1.5 equiv.) and 70 ng of
DVAP (0.57 mmol, 0.2 equiv.) in 20_m CN at 60C was added 2 equival ents
of (Boc)20. Subsequently, 5 equiva ' 3(Boc) 20 was introduced over a
period of 5 hr. The solution was C(O O ed, concentrated and
chromat ogr aphed toprovi de 0. 8@cg of product. oVE,,593.1 (M+) 20 Step 2:
Boc OBoc 0 HH, WAP2EH OH fiodyep2Et 0 H O W PA LIMVES.Et . 2) 02 N N
0]

F F WD 03/ 089428 PX @@ - 34

1) LHMDS
2) DBAD

3) TFA
4) Zn, AcOH

10 To a solution of 500 mg (0.84 mmol) of starting material in 8 ml THF was
added 1.7 ml (1.7 mmol, 2 equiv.) of 1M LHMDS in THF. The solution was stirred
for 30 min. and C(O)Oled to -78 °C, and a solution of 390 mg (1.7 mmol, 2 equiv.)
di-tert-butyl azodicarboxylate (DBAD) in 2 ml THF was added. The reaction was
allowed to warm to room temperature over a period of 3 hr, poured into 100 ml aq.

15  NH4CI and extracted with 3x30 ml of EtOAc. The combined organic layers were
washed with 30 ml brine, dried over MgS Oy, 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;COj3;. The aqueous layer was

20 extracted with 3x25 ml of DCM, combined organic layers were washed with 25 ml
brine, dried over MgSOy, filtered and concentrated to provide the crude hydrazide.

The crude hydrazide was dissolved in 10 ml of glacial acetic acid and 2 g of
Zn powder was added in small portions and stirred for about 1.5 hr. It was filtered
through celite and rinsed with 100 ml of DCM. The DCM solution was washed with

25  2x50 ml H20, 2x50 ml aq. NaHCO3, 50 ml brine, dried over MgSOs,, filtered,
concentrated and chromatographed with 87:10:3 DCM-acetone-MeOH to provide
105 mg of product.

HRMS: 508.2607 (MH")
30



5 To a solution of 280 ng (0.47 mmol) of starting material in 5 mM THE at
0C was added 0.95 m (0.95 mmmol, 2 equiv.) of 1 MLHVDS in THF. The
m xture waie 03884428 ed for 30 mn. and 02 was introduced vi aca/usas/idon. After
stirring for 1 hr, the reaction was quenched with the addition of 50 m of
aq. Na2S3 and stirred for 1 hr. The aqueous |ayer was extracted with 3x25
m of ethylacetate and the 10 conbi nedgorganic | ayer was washed with brine,
dried over MgJSO4 and chromatographed with 30% Et OAc- hexanes to afford 125
ng of hydroxylated product. Ms: 609.1 (MH+) 15 Step 3: O OH HBoc O OH H
,,\NEOREt ,\NHCO2Et OH O HH H HExampeAlocmM NN Ex. 72 FF To a
solution of 125 ng of starting matgerjal jn 1 mM CH2C 2 at room tenperature
was added 1 m of trifluoroacetic W irred for 1 hr and 20
concentrated. To this was added and extracted with 3x10
2y Rl ashed with 10 m brine, dried
over MSOM, filtered, concentrated HndHhromat ographed with 50%
Et OAc- hexanes to provide 90 ng of prodgct. 25 HRVS: 509. 2459 (MH+) WO
03/089428 PCT/ US03/ 11510 -35 5 Exanple Y3 0 H H Boc 0 NH2 H NHCO2Et
,,\NCO2Et \ 0O HOH J 1) LHWDS Z°N

Ex. 74

Step 1:

'BuOK

10

To a suspension of (methoxymethyl)triphenylphosphonium chloride (3.20 g,
9.34 mmol) in 30 ml 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 ml THF and 10 mI DMF. The mixture was stirred at room
temperature for 1 hr, poured into 300 ml aq. NH4Cl and extracted with 3x75 ml
EtOAc. The combined organic layers were washed with 75 ml brine, dried over
MgSQ;, filtered, concentrated and chromatographed with 40% EtOAc-hexanes to
provide 1.67 g of product.
20
MS: 448.1 (MH")



HH2) DBADHH 3) TFA 4) Zn, AcCOHN Ex. 73 N1 FF 10 To a solution of
500 ng (0.84 mol ) of starting material in 8 mMm THE was added 1.7 m (1.7
nol , 2 enoios/ngoszd 1M LHVDS in THF. The sol ution was stirped/usbzrisB0 m n.
and C(Oded to -78 C, and a solution of 390 ng (1.7 nmmol, 2 equiv.)
di-tert-butyl azodicarboxylate (DBAD) in 2 mMl THE was added. The reaction
was allowed to warmto roomtenperatigye over a period of 3 hr, poured into
100 M ag. 15 NH4Cl and extracted with 3x30 ml of EtQAc. The conbi ned
organic | ayers were washed with 30 ml brine, dried over MgSH, filtered
and €onct8Prdited to provide the crude product. This was stirred with 15 ni
of 1:1 TFA-DCM at room tenperature for 1 hr, concentrated and basified
with 100 m of ag. Na2@B, Thg aqueous Iayer Qa 2q_|extract ed with 3x25 m
of DCM conbi ned or gani g~llayel s~y ~brine, dried over
MySO4, filtered and corce to pr ovi de Dhe ydr azi de. The crude
hydr azi de was di ssol ved ;i - of gl aci al ¢ actd and 2 g of Zn
powder was added in smaf| Hode®ions ampansticr r el 'ébout 1.5 hr. It was
filtered through celite and Yinsed wmgﬁﬁ;DO m  of The DCM sol ution
was washed with 25 2x50 mi 2x50 m aq. NaHCOZ Om brine, dried
over MgS™4, filtered, conce at ed and chromat ogr aphed with 87:10: 3

DCM acet one- MeCH t o provi de X5 ng of product. Ms” 508. 2607 (M+H) 30 WO
03/089428 PCT/ US03/ 11510 -36/5 Example 74 O HH QH NH2 H Fi

10 A solution of 1.67 g of vinyl ether in 15 ml of 4N HCI in dioxane and 1.5 ml
H.0 was stirred at room temperature for 1.5 hr, poured into 250 ml of aq. Na,CO3
and extracted with 3x50 ml of DCM. The combined organic layers were washed
with 50 ml brine, dried over MgSQ,, filtered, concentrated and chromatographed
with 40% EtOAc-hexanes to provide 1.36 g of aldehyde.

15 To a solution of this aldehyde in 20 ml MeOH and 10 ml THF at 0 °C was
added 120 mg of NaBH, and stirred for 10 min. It was poured into 150 ml of aq.
NH4Cl, and extracted with 3x50 ml EtOAc. The combined organic layer was
washed with 50 ml brine, dried over MgSQy, filtered and concentrated to provide
1.27 g alcohol as white solid.

20

HRMS: 436.2275 (MH")

25



NEx. 74 F Step 1: OHHOHHOHOHOW H\ Ph3P+CH20OWCI - H tBuOK N
N VI ~1 10 F F To a suspension of (nethoxynethyl)triphenyl phosphoni um
chl ori de WB.0208928 9.34 mvol) in 30 Ml THE at 0 C was addedTASMABWOK in
THE (10.3 m, 10.3 mmol) and stirred for 30 mn. To this solution was
added a solution of ketone (1.95 15 g, 4.65 mol) in 25 mM THE and 10 m
DMF. The m xture was stirred at room.3genperature for 1 hr, poured into 300
m aq. NH4Cl and extracted with 3x75 m  Et QAc. The conbi ned organic |ayers
were_washed with 75 m brine, dried over MSO, filtered, concentrated and
chr ofat aieBPhed with 40% Et OAc- hexanes to provide 1.67 g of product. 20
MS: 448.1 (M) W03/ 089428 PCT/US03/ 11510 B7H 5t6tep 22 OHHOHHO H
- O OH OH 2)NaBH4 N N | | 16 A -SOINs,i on of 1.67 ¢

of vinyl ether HeM i n di oxane @no
1) MeSO,CI

2) NaN3
3) Me3P

Ex. 74

To a solution of alcohol (1.27 g, 2.92 mmol) in 20 ml DCM at ca. -40 °C was
added 0.63 ml of EtzN and 0.27 ml of MeSO,Cl and the solution was allowed to
10 warm up to 0 °C over a period of 1 hr. Then another 0.16 ml of Et;N and 0.07 mi of
MeSO,Cl was added and stirred for another 1 hr at 0 °C. It was diluted with 100 ml
EtOAc and washed with 2x30 ml aq. NaHCO3, 30 ml brine, dried over MgSOs,
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;0, 50 ml brine, dried over MgSO, filtered and
concentrated to provide 1.3 g of azide.
To a solution of this azide in 15 ml EtOAc and 0.2 ml H,O at 0 °C was
added 1M Me3P in THF and stirred at room temperature for 4 hr. It was
20 concentrated and chromatographed with 4% MeOH-DCM to provide 1.06 g of
amine.

HRMS: 435.2445 (MH")



H20 was stirred at roomtenperature for 1.5 hr, poured into 250 ml of agq.
Na2CO3 and extracted with 3x50 ml of DCM The conbi ned organic |ayers were
washed wWoOh3s®4zd brine, dried over MgSH, filtered, coneemusay/adi|and
chromat ographed wi th 40% Et OAc- hexanes to provide 1.36 g of al dehyde. 15
To a solution of this aldehyde in 20 M MeOH and 10 mMl THE at 0 C was
added 120 ng of NaBH4 and stirred for.ggd min. It was poured into 150 m of
aq. NH4C, and extracted with 3x50 ml Et OAc. The conbi ned organic | ayer
was washed with 50 m bri ne, dried over S, filtered and concentrated
pPovide 1.27 g al cohol as whiExamples d5-840 HRVS: 436. 2275 (MH+) 25 WO
03/089428 PCT/ US03/ 11510 -38- 5 Step 3: OHHOHHOHOHNH2 OHI)
McS02Cl HFI HHQ IQla 3) M3P N IN B 744 ff F To a solution of
al cohol (1.27 g, 2.92 [ AC 6\;@:7 added 0.63 m of
Et 3N and 0.27 ml of 0 10 warmup to O
C over a period of Y - N and 0.07 m of
McSO2CI was added dHs |Hrred for anot her OC It was diluted with
100 M EtOAc and washed\wi th 2x30RM aq. NaHCO3; 30 ml brine, dried over
MpSO4, filtered and congentrated to provide 1.6Lg of nesylate. A solution
of the above nesylate was Stirred with 950 ng

anot her 0. 16

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

electrophiles and compounds of the following structure were prepared,

15 wherein R is as defined in Table 4:



15 mol ,

150 m of

stirred

5 equiv.)

Et CAc,

at

in 10 M DVSO at 65 C for
washed with 3x50 m H2O, 50 m bri ne,
filtered wodsoguaexentrated to provide 1.3 g of azide.
azide in 15 mM EtOAc and 0.2 mMl H20 at 0 C was
roomtenperature for 4 hr.
chromat ographed with 4% MeOHDCM to pyovi de 1. 06 g of
435. 2445 (M+) WD 03/089428 PCT/ US03/ 11510

HNHNHR OH2 O0OHHHH RX NI

N \ I\ Ex. 74

1.5 hr.

net héds Ai hed ahove. the amine was treated with
SI ac'lt\er%phi | gx. and|conmpoungs of thg f ol{ RMISNMIgY)r uct
HHNF [ID0 wnerern R1S [asS de n a
PCT/ USOB/. 115 -40- 5 Table 4 ‘Hé@%é
75 Py 507.2664
% N0
76 O 493.2497
5&)']\0/
O
77 477.2548
N
(o]
78 491.2703
'HL)K/
79 ('s') 513.2213
kN
80 @ 527.2388
1&/6\/
81 ‘(&TNHZ 506.2822
82 g H 532.2970
83 ? 506.2822
'IQ_/C\N/\
H
84 ‘g 546.3124
‘7.LL/
NH

It was diluted with
dried over MgSO4,
To &Ccyalses/idm of this

added 1 M Me3P in THE and
It was 20 concentrated and

anm ne. HRMVS:

-39 5 Exanples 75-84 OHHOH

F F 10 Using the
di fferent
ure were prepared, 0 HH

le 4. WD 03/089428



Ex. R HRMS M+ 74 H 435.2445 75 0 507.2664 76 0 493.2497 O- 77 0
477.2548 78 0 491.2703 79 0 513.2213 80 527.2388 0 81 ~ NH2 506. 2822

82 _fl-) wol3s8222970 0 506.2822 83 i N H 84 0 546. 3122CTNIS03NO508/ 089428
PCT/ US03/ 11510 -41 5 Exanples 85-92 O HHO "'k OHNRR THH N CF3
Step 1: 10 OHHOHHDO

-41-

5 Examples 85-92

Step 1:
10

NaC|02, H202
NaH,PO,

To a solution of aldehyde (2.19 g, 4.53 mmol) in 40 ml CH3CN and 5 mi
DCM was added a solution of NaH,PO4 (135 mg, 1.13 mmol, 0.25 equiv.) and 30%
15  aq. H202 (0.51 ml, 4.99 mmol, 1.1 equiv.) in 8 ml H20. To this was added a
solution of 80% NaClO, (0.72 g, 6.37 mmol, 1.4 equiv.) in 5 ml H,0 and the
mixture was stirred at room temperature for 2 hr. It was diluted with 150 ml H,0,
acidified with 1N HCI to ca. pH 3 and extracted with 3x50 ml DCM. The combined
organic layers were washed with 50 ml brine, dried over MgSO, filtered,
20 concentrated to provide 2.2 g of carboxylic acid as solid.

HRMS: 450.2077 (MH")



OOH OHHHH NaCl02, H2O2 N NaH2PO4 N 12 13 CF3 CF3 To a sol ution of
al dehyde (2.19 g, 4.53 mmol ) in 40 Ml CH3CN and 5 mMl DCM was added a

sol uti on wO oBlasABO4 (135 ny, 1.13 nmol, 0.25 equiv.) and BOWUSAHB1IAM H202
(0.51 mM, 4.99 mol, 1.1 equiv.) in 8 M H2O To this was added a solution
of 80% NaCl 2 (0.72 g, 6.37 mmol, 1.4 equiv.) in 5 nm H20 and the mxture
was stirred at roomtenperature for 24pc. It was diluted with 150 ml H20
acidified with 1 NHClI to ca. pH 3 and extracted with 3x50 mM DCM The
conbined. organic |layers were washed with 50 m brine, dried over MySO4,
filtérecﬁt_ep;@gconcentrated to provide 2.2 g of carboxylic acid as solid.
HRVS: 450. 2077 (MH) WO 03/089428 PCT/ US03/ 11510 -42- 5 Step 22 OHHO O
OHOH '"%KNRR oH Hhi HAT@HH NHRR NN\ | | 4513 CF3 CF3 General
procedure: 10 To a sofutitbn ofl acid and aRine (8 eqqu/.) in DVF-DCM mi xture
was added o "~ OH “"SNRR'

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 MgSQy, filtered, concentrated
and chromatographed to provide the amide.
15
Using the methods described above, compounds of the following structure
were prepared:
20

wherein NRR’ is as defined in Table 5:



HATU (2 equiv.) and stirred overnight at roomtenperature. It was diluted
with EtOQAc, washed with ag. NaHCG3, brine, dried over MgSO4, filtered,
concent r aved3/ogmaes chr omat ogr aphed to provi de t he am de. 1BCidisngyiitshe

nmet hods descri bed above, conpounds of the follow ng structure were
prepared: OHHO "1I'k NRR OH HHNGOCF3 20 wherein NRR is as defined
in Table 5: WO 03/089428 PCT/ US03/1154@. -43- 5 Table 5 EX. NRR (MH+) HRVB
85 N 576.2481 86 N 576.2472 N 87 NNl 513.2370 88 N 527.2517 89 , ~N~-CH
543.2477_ 90 N 541.2669 91 VN3..%0H 569. 2632 92 VNcYCH 569. 2627 For
prepﬁri riEf Ar maceut i cal conmpositions fromthe conpounds described by this

i nvention, |inergX. pharpaceutigrRRFY accept abl ¢MeW)HRMS can pe either solid
or liquid.[ Sofig form preparRti ons i ncf ude p eéi% tabletp, dispersible
granul es, 10 ca | es, cach-%t'% supposi t ori€s 3 powders and tablets
may be conpri sed | _
N
H
86 .7{N | N 576.2472
N
87 “‘{H\ 513.2370
88 H{HV 527.2517
H
543.
89 ‘{N\/\OH 2477
H
90 _N 541.2669
Y
91 &{NQMOH 569.2632
92 H{NQ’OH 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,

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

15 carriers and methods of 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 emulsions. As
an example may be mentioned water or water-propylene glycol solutions for

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

for intranasal administration.



of fromabout 5 to about 95 percent active ingredient. Suitable solid
carriers are known in the art, e.g., nmagnesium carbonate, nagnesium

st ear at e,wDaBog94381gar or |actose. Tablets, powders, cacheCs/usnsiicapsul es
can be used as solid dosage forns suitable for oral admnistration.
Exanpl es of pharmaceutically acceptable 15 carriers and net hods of

manuf acture for various conpositions gy be found in A CGennaro (ed.), The
Sci ence and Practice of Pharnacy, 20th Edition, Lippincott WIliams &

Wl kins, Baltinmore, MD, (2000) uid form preparations include solutlons
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transdernal | The, transd I osi tions n f creans,
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effective amﬁmferablyzmeapmarmmeuhealcwepaaﬂlopus poseinitdasagei foymdda such a

OO oo 55 Aok S s e o SEER B SRS o0 above
appropriate quantities of the active component, e.g., an effective amount to
20 achieve the desired purpose.

The daily dose of a compound of Formula | for treatment of a disease or
condition cited above is about 0.001 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,

25 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

30 treated.

Further embodiments of the invention encompass the administration of
compounds of Formula | along 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 I. Additional

35 cardiovascular agents that can be used in combination with the novel compounds

of this invention include drugs which have anti-thrombotic, anti-platelet



preferably about 0.001 to about 10 ng/kg. For an average body weight of 70
kg, the dosage level is therefore fromabout 0.1 to about 700 ng of drug
per day, wéogsses i n a single dose or 2-4 divided doses. Phe/tanmusio and
frequency of adm nistration of the conmpounds of the invention and/or the
pharmaceutically acceptable salts thereof will be regulated according to
the judgnent of the attending clinicigg.considering such factors as age,
condition and size of the patient as well as severity of the synptons bei ng
30 treated. Further enbodi ments of the inventjon enco
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antirestenotic and/or anti-coagulant activity. Such drugs, are useful in
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at her osgj, n?l§|h$andr|?sslte%gﬁﬁir%3¢¥ ?)%"tﬁcﬂaél'cgﬁ’oléngbﬂé‘bl@%"atré’ibﬁsc@élf arfigi a,

heart failure, myocar I nfarction | oner ul o;gghrltls t hronboti c and
t hr omboereselacted frookthe greupm@esatmgﬁ mmmquage bIOSMﬂﬂh@ﬁlSdah@it@Kﬁascul ar
di seases erebr al. as well
as ot hersu&ﬁsa&%s&prén ]tﬁrqnil?@%'ﬂet %th%b%@% %S g?'zag’ép p?égg?/ﬁ]z&%%%ol ogi cal
rol e. Suhfraittobanpadénysise diphospbaty (ADRY |ahmb&c‘sm:h és «zmpud!mgrgr oup
consisting, of thronbox osynt hesi s |nh|b|t i rin;

t hr d3RbOXARICOXHIMRRS 18D 'tgtﬁzﬁ“‘g‘s%@?%"#"oﬂ%‘?x'c%ﬂc 9?9’8 a&Hd:e?‘? roban;
adenosi ng, g@dt@ﬁé’iﬁ%@&ﬁ@@uch% VI &HSn, %Hﬁtﬂlsé‘ﬁarﬁ”éﬁﬁd@%gﬂﬁﬁn irbesartran,

cycl ooxygénase | ors such as aspirin, neloxicam rofecoxib and
cel ecox|I@sartarngmd)epmaﬁtaamtea’gmﬂ\@trsarstaghnl§§$ sughsas teiﬁb)seﬂtﬂﬂﬂ sartan,

e ool RS eh 3 SR RSO e 2o
enoxi nor@nvartiigodredysne(ACENindiBiiong s&dz&mabtk@ﬁl erretia il emallpmlaih as
" aneB 1 1spirega oA, RerHaBTngamier fosage ancaBBR) g mopri. ThoeRpr
and benazapril; neutral endopeptidase inhibitors such as candoxatril and ecadotril;
anticoagulants such as ximelagatran, fondaparin and enoxaparin; diuretics such
as chlorothiazide, hydrochlorothiazide, ethacrynic acid, furosemide and amiloride;
platelet aggregation inhibitors such as abciximab and eptifibatide; and GP llb/llla
25 antagonists.
Preferred types of drugs for use in combination with the novel compounds of
this invention are thromboxane A2 biosynthesis inhibitors, cyclooxygenase
inhibitors and ADP antagonists. Especially preferred for use in the combinations
are aspirin and clopidogrel bisulfate.
30 When the invention comprises a combination of a compound of Formula |
and another cardiovascular agent, the two active components may be co-
administered simultaneously or sequentially, or a single pharmaceutical
composition comprising a compound of Formula | and another cardiovascular
agent in a pharmaceutically acceptable carrier can be administered. The
35 components of the combination can be administered individually or together in any
conventional dosage form such as capsule, tablet, powder, cachet, suspension,



and benazapril; neutral endopeptidase inhibitors such as candoxatril and
ecadotril; anticoagulants such as xinelagatran, fondaparin and enoxaparin;
di ureti cswewshsv4zs chl or ot hi azi de, hydrochl orot hi azi de, erhawsysiicsi@aci d,
furosem de and amiloride; platelet aggregation inhibitors such as

abci ximab and eptifibatide; and GP Il b/Illa 25 antagonists. Preferred
types of drugs for use in conbinationgg.th the novel conpounds of this

i nvention are thronboxane A2 bi osynthesis inhibitors, cycl ooxygenase
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of the _(tﬁ@ﬁlibﬁtgtd mme@?ﬁfdvene@bhm' pb@rﬁdﬁ@fCdemﬁlag?lnlay by usedtioget hﬁr in any
conventional dosage form such as capsul.e, .table owder, cachet,
suspEnsiRRRrMageatigal SOmRPSHISTy @S@ﬁﬁ?ﬂs‘l{dma—tﬂ'@% ?6?@(%@% ,°"§Lﬁ9r5‘6%q“{’?_5jr of nasal
spray, qi(f?mumisd]gwesm%natr@?trf@{e%wsﬁéwln%reaMfiona%raraxs\/mrm ned from
published material, and may range from1l to 1000 ng per dose. In this
speci fi cageintsi,mears thatonedo theessadditienal shiges mpydse administered imeans  t hat

ohar macagnaastion B eFBHBEE SR FRimiBHHidstapiiiomiadfiftnaitogfind i
of  For radninistéredun @dmisihatidrawith a ¢ddmpoendof Boengia Imifte adiditibnalnal
cardiovascul ar agents" neans that .one o three addltllﬁpal dr&q@;rray be
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Formula |I. The addition cardi ovascul ar agents can be adm ni stered
sequenti al | y Whepisepiaratesompaungdstaf Faratuia baoe the other casdipsastylar  For nul a

o RBAR B AR eBG0 5 Ak BPM N Mt o8 e phaneud -
pr ovi dedkiti dbrprising 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.
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 [BHlhaTRAP
A(pF-F)R(ChA)(hR)(I2-Y)-NH2 (1.03 mg) and 10% Pd/C (5.07 mg) were
suspended in DMF (250 ul) 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



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

cont ai nerwoosngx2si ng anot her cardi ovascul ar agent in a prarT/sexussical |y
acceptable carrier, wth the conpound of Fornula | and the other

cardi ovascul ar agent being present in amounts such that the conbination is
therapeutically effective. A kit is adwantageous for adm nistering a

conbi nati on when, for exanple, the conponents 25 nust be adm ni stered at
different tine intervals or when th e¥Fare in different dosage forns. The
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tritium uTWoﬁPH]Ha'PRAP'\&’@s v8% é@dhéﬁy@éd HFJLCV\NbﬁtcrﬁBﬂMf@emU gege drying
process repeate The tritiated peptide ([3H haTRAP) was dissolved in 0.5

m of O. sp@tpélqw@u;&ywﬁABdn@I/mmqlwwmﬁlnech using the follow ng

conditi a&ﬂ*owm‘ | cmx 9.4 mm|.D.; nobile phase, (A 10
0.1 %T in CH3CN, gradient, (A/B) from100/0 to
40/ 68 over CR]atBIet méhbranes werebprdpared nsinded Buidlfma,tlohmfalne pieGhodnof The

di ocher P 99 | z bat ch of
4.0 niatarsian Bl {NatEraied P Af {nlod. HapuderratenREst B0 eR) R #50 Bhar at i on

of pl at gk ggsmam@m@ﬁnsléf ala@énsﬂ @nd@hﬁbféﬁﬁ@ﬁtaw&fr@mﬁarrmwse@gy@lood
nmodi fication of the method of Natarajan et a/ (Natarajan et al, Int. J

Pept i de Gerdee(kagkdarangeoN.J. )‘ﬂglthlpFﬂ&thu@glf collection. All steps were carried out
at 4° C under approved biohazard safety conditions. Platelets were centrifuged at

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

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

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

Aliquots of membranes were frozen in liquid N2 and stored at -80° C. Membranes

were stable for at least 3 months. 20 units of platelet concentrates typically yielded
35 250 mg of membrane protein. Protein concentration was determined by a Lowry
assay (Lowry et al, J. Biol. Chem., vol. 193, pp.265-275 (1951).




(1995) from 20 units of platelet concentrates obtained fromthe North
Jersey Blood Center (East Orange, N. J.) within 48 hours of collection. Al
st eps werwomamnssesd out at 40 C under approved bi ohazard gafaSys/ciesnditi ons.
Platelets were centrifuged at 20 100 x g for 20 mnutes at 4 Cto renove
red cells. The supernatants were decanted and centrifuged at 3000 x g for
15 minutes to pellet platelets. Platelygts were resuspended in 10 nM
Tris-HCl, pH 7.5, 150 MM NaCl, 5 mM EDTA, to a total volunme of 200 m and
centrlfued at 4400 x g for 10 mnutes_ Th|s St ep was repeated two
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Bi ol . CHMSO. anleS§gz;hewsqagil<2@tsd( 1@9%9# dijnted Sootsure sedutianscan d@%y@)
5 Hgh Tcma é'r'id gghﬂgbedhc'aﬂﬁsﬁa%f Re GNP S%ﬂspﬁ%gg?vgge é@é@%to@éﬂﬂbm )

recept or an S were screened using a nodi

r ecdpt orweladandl thgaadcﬂtomwfaagtam;wy thie adiditien ofil 00(UAlof membitanes#0 ug

Phar macol 5 0- 356 997). din 96 well
Nunc pl%{f)@n@@g? +R18% r?‘g@%ﬂﬂs 'gﬂ ‘mqﬁdﬁﬁﬁageﬁamm\"g O pl. Platel et
nmenbr anegokPoands weirk E@sT&ﬁ\Bt weee ddﬂnbéhl@éhdrfs @.% mhmmaW) 27hé phdtes
respectively, in binding buffer (50 mMTrjs- HCl pH 7 10 n1VINgC|2 1 mM

EGTA, 0.wems @ggyed gn@er@rtegdnmedmtlym WMI@M@W@@ S@fak lor 1cfe91=tiounds
wer furém‘abmdeh«ﬁ 4raons @Dggﬁlu é#rt(t)?@rg M’éss\ﬁer‘ | fRLFEr atlRabl Of

di | ut ed conpoun Igand (a ft1nal concent ration
of 20 nM houS%G)MZCbolwemylemmmma. oTIwimubated membranes were harvested

using a Packard FilterMate Universal Harvester and were rapidly washed four

times with 300 ul ice cold 50 mM Tris-HCI, pH 7.5, 10 mM MgCl2, 1 mM EGTA.

MicroScint 20 scintillation cocktail (25 ul) was added to each well, and the plates

were counted in a Packard TopCount Microplate Scintillation Counter. The specific
25 binding was defined as the total binding minus the nonspecific binding observed in
the presence of excess (50 uM) unlabeled haTRAP. The % Inhibition by a
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:

ICSO

K =
! 1+[concentration of radioligand

| affinity (Kp) of radioligand

Hence, a lower value of K| indicates greater binding affinity.



15 well, and the reaction was started by the addition of 100 pl of
menbranes (40 fag protein/well). The binding was not significantly

i nhi bi t edwbw3s8BVSO. Conpounds were tested at three coneemtuset/idns (0. 1,
1 and 10 pM. The plates were covered and vortex-m xed gently on a
Lab-Line Titer Plate Shaker for 1 hour at roomtenperature. Packard
UniFilter GF/C filter plates were soaled for at least 20 1 hour in 0.1 %
pol yet hyl enei mi ne. The incubated nenbranes were harvested using a Packard
FilterMate Universal Harvester and were rapidly washed four tinmes with 300
pl i8e dAalgrials nM Tris-HC, pH 7.5, 10 nM MyCl2, 1 nM EGTA. M croScint 20

tillati ! | | |
counted 1 o EETIRChAIER N NERIIRFF ERCRAShR IR0, afe Bigtofe vere
E peg i iy ﬁﬂ\dslizygj hisgAwaﬁpéeﬂmeSaaslofBbﬁCAQt Jhelpurity ogthﬁseblmjﬂtlgeﬁrvmlg gec 1|_ 1;] iC y
i ndi ng abserved in resence of exces e e %
| nhi bi ?Pc%’/by Tyt 'um(???fbwaﬁmw fw%égg lplg[‘f‘ar i %PEQ: ®rs was
cal cul atﬂﬂe% @Wag%bséaué ymadé&la%'émlal@« aF(OINME @y"sté?ﬁs rno?OTrTﬁrabr

bi ndi ng-Bi n ence a test compound X
bi ndOng Mlcrm?pmm 20 ecnnthatiqngcaWa:hwagobtﬂlmfrpm Pagkard Ina@umeet @pm ned using
. ()

hB%dBBl Hgand affinity
H ‘ R esgr eat er bi ndi ng
af fini tyDru@@cﬁﬁmQ&%@B d?@%lUSG@bllé&ikﬁt - 49 5 Materials

Syt hosi 2o ByPIRGRYENAIRS YGPIGU S1OnRYS a1 SIBER 19 eONTPAISISTAR | des

was >9ﬁﬁm T& hbbyR ébfi@el(eWs/%s\éﬁé mbfdﬁsisa%ﬁ.di Ve ﬁ%%HQﬁ’teé\t"oﬁﬂwburg

Chi o. gas was subsequent| oa ed and stored on an S SyStens Inc.
Tri 86r beAnother needle Sathateps lewritﬂd Intatheathes bractiial qmp@@nauwamfarmn

Packar d d‘lf'rsé% PEE’%EI %‘t&phr@ Ol'iﬂﬁ%e e%eljr:r%ey V\ﬁhg eatrhglc%tmbaéﬂﬂ{oegat ton In

Cynonol

administered orally 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 ml) 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 0, 30, 60, 90, 120, 180, 240, 300, 360 min after dosing. 0.5 ml of the
blood is used for whole blood aggregation and the other 0.5 ml is used for

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

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



Drug adm ni stration and bl ood col |l ection: Conscious chaired cynonol gus
nonkeys are allowed to equilibrate for 30 mn. A needle catheter is

i nsert ed wotos/0s94b8 achi al vein for infusion of test drugs. PCTASAsNOISEN
needl e catheter is inserted into the other brachial or saphenous vein and
used for blood sanpling. In those experinents where the conpound is
adm ni stered orally only one catheter_ggs used. A baseline blood sanple (1-2
m) is collected in vacutainer tubes containing a thronbin inhibitor CVS
2139 (100 pg/0.1 m saline) as an anticoagul ant, The drug is then infused
i nt r Bvengoeidgddoed 0 minvtese Ylaymym aggregatioR)in &cnyuies tallowingrhgonist

col | ect , )41 during and 30, 60, 90 mn after term nation
of the ?ﬁﬂ@"u n'fc'l}é;ggﬁl.%gl rr?%gggg;peri nments the animals are dosed with the

drug usi/nyiteo BaielgeAgaremation ABboedureanpl es are collected at 0, 30, 60, 90,

120, 180, 24 , 360 mn agfter dosin Q.5 mM _of. bl o ,scused for
whoi & bl bod SJpiEletaccerodion SHieSHER tored Larkinbi ingsRhod Bhi b ng ¢ he
pl asma @uHiRitet al.i(BBdRAr, BeCEntt, @., GbaldyR.abahd tGshnofiggT dgaThesm. i S
performed i nmedi ately after collection of the blood sanple as descri bed

bel 3%, Refhi elBr 6aep- 25364 P8R)). Blood was ehitaipgd Jeamheaitby AT to 0.5 ni
of sali t ' : r.

Si ol t aOSLry R ESe bR b8 10t ataanPlahs By AL RiRneR e WHEATR 3. The
bl ood sampiceagilaht. aPlatelet hch piasma was préparet dyeentiifugation et 108Xg for te

i mped ) t ' d, in the blood | dt | l.ecti
sof twar dingies af 5 feq B, SPRITE IS ere Ko B eD RL 300 afl e ieicel e i s
st abi | i zrffeped shiffNcentadMirk? 1 Galli DGTA A 20@gkmi Spyrasé @ iftdbit 20 S2 is equal

to 4_ blocks on the graphic produced by the conputer software. The agoni st

( hatRaPAggsegasiond dhgdmBgation wasPartasmedAirane temparetire 51 byfiged sal@e: he
aggr ega‘éu%glewé.’{t%d'vﬁthVﬁ?z%g&ﬁﬁﬁ?rgaﬁ’ﬁEﬁyg@é@.éﬂf?&@corﬁé@uﬁd éﬁa%ﬁaglg%ié or 10

m nut es. X1 num’aggr egat I m nu oW ng' agoni st tionis
t he val weerequeindabatedrin\g6-well Patibetten platgsdgab0 oninesc edggregatidravaket

" BRSBTS SR AL I g Sl Y ol S
Res., VGhixtufé.usiiy 4£ab4%e T#8PBlate SPake (siRedI! Pdrednt aqirebetdr Washuman

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 dose of 0.1 mg/kg, completely inhibited
aggregation of platelets induced by exogenously added thrombin receptor

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

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



subj ects who were aspirin free for at |east 7 days by veni puncture using
ACD as anticoagulant. Platelet rich plasnma was prepared by centrifugation
at 100Xg wom3/a®428mi nutes at 15 deg C. Platel ets were pel | eceased/113000xg and
washed twice in buffered saline containing 1 nM EGTA and 20 pg/m apyrase
to inhibit 15 aggregation. Aggregation was performed at roomtenperature in
buffered saline supplenmented with 0.2Zq09/ M human fibrinogen. Test
conpound and platelets were preincubated in 96-well|l flat-bottom plates for
60 m nutes. Aggregation was initiated by adding.0.3 pMhaTRAP or 0.1 U m

t hr o®bi n and \glgﬂ‘ﬁ gn@pmﬁ%mmtlpﬂé\asm%wﬁeé%bﬁagn gonipclionYithither pl at e
Shaker ( j i - &tid sing |ight
transm t{p;éﬁ:@g: %rbb%@?égﬁ?%ﬁ a pect\)regnrﬂnax P |§ggwlge§égﬁe§fﬂﬂléaﬁld\ﬂg \%rﬁ%\nt i tunor

Pr ocedunrialions thereof wil heiappatent tsthasarafiondimannskikin the antdélisvgbe are

conduct e according.to.the procedure repaor i - of -
Narure. MltERGES, motichusRE, BN §ERMchy 835 Aeltln ol IEM PR Se AR

i nvent i odtopetofibé présdntinyentiohi ve in the ex-vivo platelet aggregation test
nodel. In these studies, the conpound of Exanple 2 of this invention,

aftqr oral adm nistration at a dose of 0.1 ng/kg, conpletely inhibited
aggngation of platelets induced by exogenously added thronbin 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-al kyl carbamate anal ogs, Exanples 1A, 2A and 13 of US

6, 063, 847, were studied under simlar conditions using a dose of 0.5

ng/ kg, a 5-fold increase over the dose of the conpound of Exanple 2. Under
t hese conditions, the N-al kyl conpounds showed 35 no significant inhibition
of platelet aggregation at various time points. WO 03/089428 PCT/ US03/ 11510
-51 5 Wiile the present invention has been described in conjunction with
the specific enbodinments set forth above, nmany alternatives, nodifications
and variations thereof will be apparent to those of ordinary skill in the
art. Al such alternatives, nodifications, and variations are intended to
fall within the spirit and scope of the present invention.



10 WO 03/089428 PCT/ US03/11510 -52- 5 What is clained: 1. A conpound
represented by the structural fornula Y R (CH2)n Ro X RI5 RO Q RlL R2 R$
811 Het wo oxopazy maceutically acceptable salt or sol vat epCinaisenfisiovher ei n:
10 the single dotted line represents an optional single bond; - - - - -
represents an optional double bond; nis 0-2; Qis R13 R13 R14 R13 R14 R13
R13 R 14 R13 14 814 813 814 R R 13 14813 R R13 or R14 R 813 Rl 813
814 R 14 813 814 R14 813 15 Rl is independently selected fromthe group
consisting of H, (Cl C6) al kyl, fluoro(Cl-C6)al kyl-, difluoro(Cl-C6)alkyl -
trif Buorhats-aimadiyl -, (C3- 06) cycl oal kyl, ~ (C2-C8)al kenyl ,

hydr oxy- (Cl1- C6) al kyl -, and am no(Cl-C6)al kyl-; R2 is independently sel ected
fron1the grou consistin - CB) al k quoro(Cl Co6) al kyl -

di 1 uor ol¢ Ci- &?QFWI“DS’ repr eﬁﬁugfdoéx %E)EH%WP@F Myl&3. cs) cycl oal kyl, 20

(C2- C6) al kenyl , hydr oxy- (Cl-C6) : aqd @m1no(C1 C6) al kyl -; R3 is H,

hydr oxy, (Cl-CB)aIkoxy, - SOR16, N ﬁE?”‘\’AC»CR17 - C(O) NR18R19,

-(Cl-Co6) al kyl - C{O NR18R19, (C1--C8) a kyI en fl uoro(Cl-C6) al kyl -

di fl uoro(Cl-C6)al kyl -, triflu (CB-CG)cycIoaIkyI,
(C3-C6) -cycl oal kyl - (C1- C6) al kyl al kényl , aryl (Cl-C6)al kyl -, 25
aryl (C2- C6) al kenyl -, het eroaryR€ Y artyl -, heteroaryl (C2-C6) al kenyl -
hydr oxy( Cl- C6) - al kyl -, -NR22R23, NR22?52~3H&01 CGl) al kyl -, aryl,

t hi o( C1- C6) al kyl -

ora pharmaceutlcally acceptable salt or solvate thereof, wherein:

10 the single dotted line represents an optional single bond,;
----- represents an optional double bond;
nis 0-2;
Qis
14 4 g3

13 o R3. R r13_R »

S_LRM R13 R'3
R14

MN~p 13
s R

R14 5 R13 R

R14 R™ .

15 R1 is independently selected from the group consisting of H, (C1-C5)alkyl,
fluoro(C1-Cg)alkyl-, difluoro(C1-Cg)alkyl-, trifluoro-(C4-Ceg)alkyl-, (C3-Cg)cycloalkyl,
(C2-Cg)alkenyl, hydroxy-(C1-Ceg)alkyl-, and amino(C1-Cg)alkyl-;

R2 is independently selected from the group consisting of H, (C1-Cg)alkyl,
fluoro(C1-Cg)alkyl-, difluoro(C1-Cg)alkyl-, trifluoro-(C1-Cg)alkyl-, (C3-Cg)cycloalkyl,

20  (C2-Cg)alkenyl, hydroxy-(C1-Ce)alkyl-, and amino(C4-Cg)alkyl-;

R3 is H, hydroxy, (C1-Cg)alkoxy, -SOR18, -SO,R17, -C(O)OR1"7,
-C(O)NR18R19, .(C1-Cg)alkyl-C(O)NR18R19, (C1-Cg)alkyl, halogen,
fluoro(C1-Cg)alkyl-, difluoro(C1-Cg)alkyl-, trifluoro(C1-Cg)alkyl-, (C3-Ce)cycloalkyl,
(C3-Cs)-cycloalkyl-(C1-Cg)alkyl-, (C2-Cg)alkenyl, aryl(C1-Cg)alkyl-,

25 aryl(Co-Cg)alkenyl-, heteroaryl(C1-Ceg)alkyl-, heteroaryl(C,-Cg)alkenyl-,
hydroxy(C1-Cg)-alkyl-, -NR*R%, NR*R%-(C1-Cg)alkyl-, aryl, thio(C1-Cg)alkyl-,
(C1-Ceg)alkyl-thio(C4-Cg)alkyl-, (C1-Cg)alkoxy(C1-Cg)alkyl-,
NR'®R'%-C(0)-(C+-Cs)alkyl- or (C3-Cs)cycloalkyl-(C-Cg)alkyl-;



(C1- C6) al kyl -t hi o(C1-C6) al kyl -, (C1-C6)al koxy(Cl-C6)al kyl -,

NR18R19- C( O - (Cl- C6) al kyl - or (C3-C6)cycl oal kyl -(Cl1-C6)al kyl -; WO 03/089428
PCT/ US03/0@91/0894263 5 Het is a nono- or bi-cyclic heteroapgii/ugnsupsiof 5 to
10 atons conprised of 1 to 9 carbon atons and | to 4 heteroatons

I ndependent|ly selected fromthe group consisting of N, O and S, wherein a
ring nitrogen can forman N-oxide or gg3.quaternary group with a

(Cl-C4)al kyl group, wherein Het is attached to B by a carbon atomring
menber, and wherein the Het. group is substltutelg b¥ 10 Wis 1 to 4
subsbi t uent s Helde geRaBAt P&b's‘éicééﬁ‘@é?rpﬁ%ﬂfw o iRy 18 stemstqamprised af 1

LT Foprtegarpbhafonts ahdPlah fteroattrh Wéﬁagﬁ@@%@@& fromine group

di hydr o%r@ilstlﬁg)éﬁ:Ng@ and HReBER6( Ermge)nmge;n can fermaciN-ogidel donya -, - OH,

Lo 1. or i Qusigtian iR st 2 ey Srou e ety b he T AR or o
ring Cogaogntt) h%se 4 trﬂéh%‘?dérﬂi%thé?Hﬂne ﬂ@@ rsfla‘ﬁb%hﬂﬁé Yoy @4 and R5 are

i ndepende fromthe group consi St n (C1-C6) al kyl ,
pher @l | benzWV iardto(4csulsstitagntsd nde@tly mle@m& f-lzem meegfouog@m@tmam

A R SO o (R OB TPl P

(CL- Co) Z(Ugyd: 6)cy oSk lRiaS‘rdroxSZ(Q]Qg)élﬁylordmy%(?af;/(m Cﬁ&lkﬁlo and Rll are

I ndependent |y Sel ec ed from group consi stin provi ded
t hat \AhemR%ﬁﬁé «mt-C@)aadyl dtm@(lce. -Bg)atkyil-s - @He(;@ncs)émﬂxy,$1aﬂimnt- R4R'§ is H,

C]-I Cl- Co6) al kox CH2 3- t -(CH2) n4CR12=CR12a( CH2
- Sﬁ Ceor %{QM &4 -Combynnis 15@85&51aar}il(gfn&a)slhkeawhwep@?éem|)y

O 2 e £ b RIS n BB AP g 008 275 £ 0
repr eserR§ Hetefoaeyie bond or Xis -CH or -NHR20 when the bond is absent; Y
's =0 =S (HR4 ;?'ld IR’(5HareO|r;%epenc§ently s%lle_c(t:g% ?rlolr(noi(h)g g%%ncc}ngiest%%tc}fekcl{ ine
(C4-Cg)alkyl, phenyl, benzyl and (C3-Cg)cycloalkyl, or R4 and RS taken together are
-(CH2)4-, -(CH2)s- or -(CH2)2NR7-(CH2)2- and form a ring with the nitrogen to
20  which they are attached;

R%is H, (C1-Cg)alkyl or phenyl;

R7 is H, (C1-Cg)alkyl, -C(O)-R', -C(O)OR"" or —SO;R"";

R8, R10 and R!1 are independently selected from the group consisting of R
and —OR’, provided that when the optional double bond is present, R’ is absent;

25 R9 is H, OH or (C4-Cg)alkoxy;

B is -(CH2)n3-, Cis or trans -(CH2)nsCR'?=CR'(CH2)n5- or
~(CH2)n4C=C(CHa)ns-, wherein n3 is 0-5, n4 and ns are independently 0-2, and R12
and R'22 are independently selected from the group consisting of H, (C1-Cg)alkyl
and halogen;

30 X is -O- or -NR®- when the dotted line represents a single bond, or X is -OH
or -NHR20 when the bond is absent;

Y is =0, =S, (H, H), (H, OH) or (H, (C1-Cg)alkoxy) when the dotted line
represents a single bond, or when the bond is absent, Y is =O, (H, H), (H, OH), (H,
SH) or (H, (C1-Ceg)alkoxy),

35 each R" is independently selected from H, (C1-Cg)alkyl, (Ca-Cs)cycloalkyl,



represents a single bond, or when the bond is absent, Yis =0, (H H), (H
oH), (H SH or (H (Cl-C6)al koxy); 35 each R13 is independently sel ected
fromH, (Wb-0863%bkkyl, (C3-C8)cycloal kyl, WO 03/089428 PCTPUSABHKILMLSIO -54 5
- (CH2) n6NHC( O) OR161, - (CH2) n6NHC( O R161, - (CH2) n6NHC( O) NRAR5,

- (CH2) n6NHSO2R16, - (CH2) n6NHSO2NR4R5, and - (CH2) n6C( O NR28R29 where n6 is
0-4, hal oal kyl, and hal ogen; each Rl4gys independently selected fromH,
(C1-Co6) al kyl, -OH, (Cl C6) al koxy, R27-aryl (Cl-C6)al kyl, heteroaryl,

h?%?ﬁ%&g&j@‘?&g )c_l é 10 het q,gbocyé}:éi‘%ﬁi E é g—@) N6 NHC( O) OR16b,

CH2) n6 z§ Ge | ogen and
h<(51I oal) kykﬁﬁ%%ﬁéﬁ @%%h%&?ﬁ:ﬁgﬁpﬁméﬂ cyF(k:I Bc opel’(;légl °
het er os pigli0; lhiatoalkylgard halogénatoms 15 wherein at | east one of R13 or Rl14
Is selected f@) iae ?’gﬁ%’%ﬂgﬁﬂl& I|ﬁn ffrom'lflg?é)-ﬁg @)

- (CH2) n6NHC( &%% %t@bz
wfug:zi Eg Pg'&(gge@n% al'Rglcnglné}‘% §bonc;f anéﬁ?@%—llh%t&oé% (gﬂS | SI ESIsent
- NRieleeterbcyéWth(wme(GHzm@NbI@w )JOR %Pbs@Hz)nMC(@)R f¥ependent I y sel ect ed

L[E?xtyh%(%&f’%éya%pﬁkh 3T bR b G HS SR Bl 07 12 1

R22-OC(§@ (E%C *@Nm whé@nQ@)OlX{Chél@ &t landfaloakylt or
R21-aryl (C1- 25 hal oal kyl ) al Kenyl . hal osubstituted al ken I

al kynyl , hal &u@m le‘ttalqeratqqmw orp ﬁ@f@y@hwra hrederospiroeysyisiriag of 3
het er oa @/%}8{1{%1 (C1-Co6) al kyl heterocycl oal kyl, R28R29N- ( Cl-C6) al kyl
R28R29N-( Cl- C6) al kyl, R28R29N-(CO)O(Cl CG) al kyl ,

R2806CO) N( R2Whdréih ala)aastl@rie ofR Sﬁrﬂx N Be@ctddCiro@othel g«;aUp consisting of

%3?33%%@%5@6&% kycfé%%%ﬁ%ﬁé?z@&%%?%&% et =0

HOS( O) 2- RIS R16 —((@ﬁ SRRSO MNFREE hiat kit H,)RRB (ONIERES WAkl | |
R28- S( O ( - 06) al
ngis 0-4;
R15 is absent when the dotted line represents a single bond and is H,

20 (C4-Cg)alkyl, -NR18R19 or -OR17 when the bond is absent;

R16 is independently selected from the group consisting of (C1-Cg)alkyl,
phenyl and benzyl;

R'® is H, alkoxy, (C1-Cg)alkyl, (C1-Cg)alkoxy(C1-Ceg)alkyl-,
R%-0-C(0)-(C1-Cg)alkyl-, (C3-Cs)cycloalkyl, R-aryl, R¥'-aryl(C1-Cg)alkyl,

25 haloalkyl, alkenyl, halosubstituted alkenyl, alkynyl, halosubstituted alkynyl,
R?'-heteroaryl, R*'-(C1-Cg)alkyl heteroaryl, R*'-(C1-Cg)alkyl heterocycloalkyl,
RZR%N-(C1-Cg)alkyl, RZR?N-(CO)-(C1-Cg)alkyl, R**R*N-(C0O)0O-(C4-Cg)alkyl,
RZBO(COIN(R®)-(C1-Cg)alkyl, R?®S(0)2N(R%)-(C1-Cg)alkyl,
RZR?N-(CO)-N(R®)- (C1-Cg)alkyl, R®R?*N-S(0)2N(R**)-(C1-Cg)alkyl,

30  R¥-(CON(R?)-(C1-Ce)alkyl, R®R*N-8(0),-(C1-Ce)alkyl, HOS(O)2-(C1-Ce)alkyl,
(OH).P(0)2-(C1-Cg)alkyl, R?%-S-(C1-Cg)alkyl, R?®-S(0),-(C1-Cg)alkyl or
hydroxy(C1-Ce)alkyl);

R17, R18 and R19 are independently selected from the group consisting of
H, (C1-Cg)alkyl, phenyl, and benzyl;
35 R20 js H, (C4-Cg)alkyl, phenyl, benzyl, -C(O)R® or -SO2R8;



hyd roxy(Cl-C6)al kyl ); R17, R18 and R19 are independently selected from
the group consisting of H (Cl-C6)al kyl, phenyl, and benzyl; 35 R20 is H,
(C1- C6) alwgloz/ogdaenyl , benzyl, -C(O R6 or -S02R6; WO 03/ 089¢287503/11510

PCT/ US03/ 11510 -55 5 R21 is 1 to 3 substituents independently sel ected
fromthe group consisting of H -CN -CF3, -OCF3, hal ogen, -NQO2,

(Cl- C6) al kyl, -OH (Cl-C6)al koxy, (CksC6)-al kYl am no-,

i -((CLl-C6)al kYl)am no-, NR25R26 (C1-C6)al kYI -

hydroxy (Cl- 06).al kyl -, -C(O) ORL7, -C(O)RL7, - NHOOR16, - NHSORRLG,

- NHSBR CH2 CF 3 R2 16 ) e swesiitueniging mdqntkwmtedgpn)mggroug(ogmﬁﬂagand 10

- so2ron b TR SCTEIRpRl NG ET LT 0 o i gy
(Cl- Co) Scma)cmkWGdﬁ(«c;@émyhaﬂn)no- IRRSSRH‘?QCRZQ; )alkg!-j ndepende_nt ly
selected fromthe group consisting of Hand 15 gC1 C6) al ke\)/l R27 is 1, 2

or 3 suﬂ)‘sfdraxyeﬁﬁﬁCs}aIIQM-@dOﬂ@WHﬁ@RéﬁpMdﬁ@% J-rNj'|802R1 (C1- 08) al kyl ,

R A O e e S

(Clq1656) algpy, R27-aryl (Cl- C6)al kyI het eroaryl, heteroaryl al kyl, 20
hydroxy(Cl i%Z%I kyl, (C1-GC6)al koxy(Cl C6) al kyl, heterocyclyl,
heterocycl yl &'kys f err(€1-Galbiadikyl © or R28 and R29 taken together forma

P o e B LG TR K SRR PIBIRE e e oy ©
doubl e bond igg?4s; {thﬁqm hvhroﬁ(ﬁgm%‘)'élﬂyl‘ﬁr NIRZRAS. é(go(t@ﬂ%“@ NRL and R2 are

i ndependently se rom group” consi sting of '(C1- C6) al kyl .
5. A conpoun®3Bfand Ri°raré indeperideniy setectddl froB) thiekgrbuproonBiting ofiH #nd A

el S8en C(CIERYEy ol oalkyl | ~C(O GRY or - Nrezres, 1 (Ao 3

R* is 1, 2 or 3 substituents selected from the group consisting of H,

(C1-Cp)alkyl, (C3-Cs)cycloalkyl, (C4-Cg)alkoxy, halogen and —OH; and
R? and R*® are independently selected from the group consisting of H,

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

20 hydroxy(C4-Cs)alkyl, (C1-Cs)alkoxy(C4-Cg)alkyl, heterocyclyl, heterocyclylalkyl, and

haloalkyl; or

R?® and R” taken together form a spirocyclic or a heterospirocyclic ring of

3-6 atoms.
25 2. A compound of claim 1 wherein n is 0.
3. A compound of claim 1 wherein the optional double bond is not present.
4. A compound of claim 1 wherein R' and R? are independently selected from

30 the group consisting of H and (C+-Cg)alkyl.
5. A compound of claim 4 wherein R' is (C4-Cg)alkyl and R? is H.

6. A compound of claim 1 wherein R? is H, -OH, (C1-Cg)alkyl, (C1-Cg)alkoxy,
35 halogen, (Cs-Cs)cycloalkyl, -C(O)OR'” or -NR#ZR%.



1 WD 03/089428 PCT/ US03/ 11510 -56 5 7. A conpound of claim6 wherein R3 is
H or (Cl-C6)alkyl. 8. A conmpound of claiml wherein Het is pyridyl attached
to B by avoashsm2g i ng nenber, and is substituted by 1 orpPeTRSWBiIStLent s
selected fromW 10 9. A conpound of claim8 wherein Wis R21-phenyl or
R21-pyridyl. 10. A conpound of claim1l wherein R8, R10 and R11 are each

i ndependently selected fromthe grouwggconsi sting of H and (Cl-C6)al kyl and
RO is H 15 11. A conpound of claim1 wherein Bis -CHCH . 12. A conpound
of claim1l wherein the optional single bond is 8resent Xis -0-, Yis =0,
and R15 7.5 aWseampopnd of claimcd wheteia belsa ar thtCodd¥din Qis RI3 R4 R13
R14 R13 R13 R14 R14 or R13 R13 R14 R13 14 R14 R wherein at | east one of
R13 and R14 is R 14. A conpound of claim 13 wherein Qis H3C CH3 vL vL R
R 25 o0r8.15. Ahcomppandadfcfaiml hivineteintitates pyRdyl saittacted to BNbICE CpaRIr6Hing

§$§§ 26NH EN%?{T%‘:S% ER’ ‘I?Né-lgglq) Na?gg%?tg&%%)s@%\éggg 6¥?:d R5 is H where

né is 30 0-4. WO 03/089428 PCT/US03/ 11510 -57 5 16. A conmpound of claim 15
wherein Ris -NHC(O ORL6b, -NHC(O R16b or ,, - NHC(O NRARS R16b and R4 are
(c11@s) &-kyl A gamprynd ©f glaim 8 wherein W is R*'-phenyl or R™'-pyridyl.

10. A compound of claim 1 wherein R®, R'® and R"" are each independently
selected from the group consisting of H and (C4-Cg)alkyl and R%is H.

15 11. A compound of claim 1 wherein B is -CH=CH-.

12. A compound of claim 1 wherein the optional single bond is present,
X is =O-, Y is =0, and R" is absent.

20 13. A compound of claim 1 wherein Q is

R'3 R

3 14 R'3
14
R13 W R
14
R or R13
14 14
R R R R14R

wherein at least one of R'* and R is R.

14. A compound of claim 13 wherein Q is
H3C_ CHj

T 2T
or
25 S 52 .

15. A compound of claim 1 wherein R is —(CH2),6NHC(O)OR®,

—(CH2)nNHCOR"®, —(CH,),6NHC(O)NR*R®, —(CH2)nsNHSO,R® or

—(CH2)nsNHSO,NR*R?; R'®, R and R* are (C4-Cg)alkyl; and R’ is H, where ng is
30 0-4.



17. A compound of claim 16 wherein Ris -NHC(O OR16b wherein R16b is
(Ci-Co)al kyl. 10 18. A conpound of claim1 wherein n is 0, the optional

si ngl e bowo mBssgaeesent, X is -0-, Yis =0 and R15 is abseatr/usa®11540
conmpound of claim 18 wherein R2, R3, R8, R9, Rl10 and Rl11 are each 15
hydrogen, R1 is -CH3, Bis -CH=CH, Het is Wpyridyl, Wis R21-phenyl or
R21- pyridyl, and R21 is -CF3 or F. 2@7.A conpound of claim 19 wherein Ris
-NHC( O OR16b and R16b is -CH3 or -CH2CH3. 20 21. A conpound of claim1
selected fromthe group consisting of WO 03/ 0284281£CT/ S03/ 134510 -58- OH
H O B H18NHodR cpergnd of saind@eherin R is ANHCO)GRCFeNIG(QRE" & H H O H H

i AN R AR e IR R B 03/ opoaze.
PCT/ US03/ 11510 -59 OHH ,\NHCO2Et 0 HH ,\NHCO2Et 0 H H \NHCO2Et O H H.
VNHO2EY 7 A compound of claim 16 wherein R is —-NHC(O)OR™® wherein R™® is
(C4-Ce)alkyl.
10
18. A compound of claim 1 wherein n is 0, the optional single bond is present, X
is —O-, Y is =0 and R" is absent.

19. A compound of claim 18 wherein R?, R% R% R® R' and R" are each
15  hydrogen, R' is —CHs, B is -CH=CH-, Het is W-pyridyl, W is R*'-phenyl or R?'-
pyridyl, and R*' is —CF3 or F.

20. A compound of claim 19 wherein R is -NHC(O)OR'® and R'® is —CH; or
—CH,CHs.

20
21. A compound of claim 1 selected from the group consisting of



H

OHOHOHOHH\ HV H\ H~IN\ IN~IN H
H INNN

HH\ ~INCN CF3 F O O
, \NHCO2Et OH H\\NHCOMO HH\NHc 11 --a OHOHOHHHHHH
~1 1 1 WwWhoGh®4s8 O OHH,\NHCONHWVe H H. ,\ NHSO2Me H FCTXUSHEZORGH2 CO2H
OHOHOHH\Y HHINI NN I CF3 CF3 F OH H NHCO2CH2CONH2 H H
, \CH2NHCO2Et O HH ,\CONHEt O HOHOHH\N HH and \ ININ\ IN5F F
CF3 22. The conpound of claim1 Wnere_isg_sai d salt is a bisulfate. 23. A
pharmaceutical conposition conprising an effective amount of a 10 conpound
of claim1l and a phar nacethi}S:aIIy acceptable carrier. WD 03/089428

0
L .1INHCO,CH,CH WANHCO,CH,CH;




-60- 5 24. A nethod of inhibiting thronmbin receptors conprising
admnistering to a mamual in need of such treatnent an effective anount of
a conmpoumnsiooB/ogdsz8 m 1. 25. A nethod of treating thronbosiPeT/US03/11510

at heroscl erosis, restenosis, hypertension, 10 angi na pectoris, arrhythm a,
heart failure, myocardial infarction, glomerulonephritis, thronbotic
stroke, thronboenbolic stroke, peri ph%@al vascul ar di seases, inflamuatory
di sorders, cerebral ischem a or cancer, conprising adm nistering to a

manmal in need of such treatment an effective amount of a conmpound of claim

1. 15 26% oGt Redti fa t RresRosy sv _ at her Psi sy re is,
hypert ens angi na o= arr hyt '\@é@gt h baggﬁ%
infarctiq er ul oneph thro oke, thyqrbeembol ytic
st roke, eral vasc I&r \Hi seases rf a'mmt ory dikdtdérs, cerebral

g adninisterin- to a manmal 1jn need of such
treatnent a /éﬂfective anouff ﬁof a conpoun i i i
with an addityonal cardiovasedl ar agent. 2%
agent is selgcted fromthe dgrogp consisting
$ inhibitors, lIb/Illa a
03k ne di phosphate i nhibitors,
cycl ooxygenase inhi bitors, angiotensin antagonists, endothelin antagonists,
angi ot engj n, cohverting eQZMHEHInthItOFS ongutral erflopept i dase i nhibitors,
ant i coagul-antg, ~diNEes£t cs 3 ~aHepds aggieg oNHGTRli bitors. 28. The

ddi ti onal®candlovascul ar agent is 30

aspirin of @ipl dogrel bi

_\\NH802Me “\NH002CH2002H

~CHNHCO,Et ~CONHE!

and

22. The compound of claim 1 wherein said salt is a bisulfate.

23. A pharmaceutical composition comprising an effective amount of a
10 compound of claim 1 and a pharmaceutically acceptable carrier.
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24. A method of inhibiting thrombin receptors comprising administering to a
mammal in need of such treatment an effective amount of a compound of claim 1.

25. A method of treating thrombosis, atherosclerosis, restenosis, hypertension,
angina pectoris, arrhythmia, heart failure, myocardial infarction, glomerulonephritis,
thrombotic stroke, thromboembolic stroke, peripheral vascular diseases,
inflammatory disorders, cerebral ischemia or cancer, comprising administering to a
mammal in need of such treatment an effective amount of a compound of claim 1.

26. A method of treating thrombosis, atherosclerosis, restenosis, hypertension,
angina pectoris, arrhythmia, heart failure, myocardial infarction, glomerulonephritis,
thrombotic stroke, thromboemboilytic stroke, peripheral vascular diseases,
inflammatory disorders, cerebral ischemia or cancer, comprising administering to a
mammal in need of such treatment an effective amount of a compound of claim 1
in combination with an additional cardiovascular agent.

27. The method of claim 26 wherein the additional cardiovascular agent is
selected from the group consisting of thromboxane A2 biosynthesis inhibitors, GP
lIb/llla antagonists, thromboxane antagonists, adenosine diphosphate inhibitors,
cyclooxygenase inhibitors, angiotensin antagonists, endothelin antagonists,
angiotensin converting enzyme inhibitors, neutral endopeptidase inhibitors,
anticoagulants, diuretics, and platelet aggregation inhibitors.

28. The method of claim 27 wherein the additional cardiovascular agent is
aspirin or clopidogrel bisulfate.



