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WD 2007/ 075809 PCT/ US2006/ 048646 1
OXAZOLO SOQUI NOLI NE DERI VATI VES AS THROMBI N RECEPTOR
WARIABDSTS Background of the Invention 5 TheCpruss®en48646
invention relates to hinbacine derivatives, which can
be useful as thronbin receptor antagonists in the
treatment of di seases associated with thronbosis,
at heroscl erosi s, restenosis, hypertension, angina
pectoris, arrhythm a, heart failure, cerebra
i schem a, stroke, neurodegenerative di seases and
cancer. Thronbin receptor 41 antagonists are al so known
as protease activated receptor-1 (PAR-1) antagonists.
The 10 co oounds of hhe |nven%|on also c%g be useful

treat ment of rheurmt oi danrAh;mNIsrssyst em ¢ I upus
eryt hemat osus, multiple sclerosis, diabetes,

ost eoporosis, ren adidBERHaF he) %ﬁjno troke
cerebral ischem a—-@p-ﬁ'rgprr—rrrﬁm#ory di sorders

dthet ;bmesbnhgweandn gelstesdorirmbacine! detmmves,amtdlch can be useful as

throm%ﬁig ﬁta o agﬁfrg{hg%%aﬁér?egﬁ 3)?@ §§8c1$Leed @gﬁ Rbmbosis,
atheroscleestis, mesainixsqsr ﬂyabﬂen&onp@mma@entormlamhgﬂ'pnm heartdailure,

corobrSP R0 R44 SRR RSB Brpty LRI REEAER oy ESBD, hvBAtn ecepror
antago‘FﬁsterdIfé ralsg En@ph msqsrate@skenmmatem rieeeptoesle(RARm)samdigomsts The
compo&g\dls f%ﬁ%i{b\{aefpéllopaq %g:r)r? SLH%%: Ia\[/?? %a%f@g&g?gh%receﬁor inhibitors
for thettkﬁmfam of ﬁ?@ﬁ‘nh&ﬁﬂ aitatitig, lwystdmin lupweceptioamatdsagpmiudtide

giuse

scleroyﬁlfquig Pﬁpe%r%ﬁlﬁ JFB?E'P@H%W% cgﬁ%branprolt(e cerebral ischemia,
nephrlfls hhﬂ@n'rmhatbsj disbrderslios thelehgs angl gﬁtﬁonrﬂesmm&ract and respiratory

tract dﬁgﬁ(ﬂg’s%scgleé]s \p’\ep(y:egsqbl?tmﬂr&?ﬂg'b é&t&nﬂng‘{té%hlﬁéégﬁpﬁ ang bronchitis. The
inventipbpiisdl eslatervio gieemacdatitdlfdoashdsitintd mptnsmgtsmcEeompounds

Firadbia i< b b 8 yeBRy of s s B ciiest Bl Gpes. Thrombin
receptdrs HRkndWAe 1B be ?rﬂe:{e}ﬁ%‘sucw ceHWﬁum@ﬂtﬂlﬂelaﬁ dvascular smooth

ent apepti des ar scl osed as bei
muscl$ taric i

meoﬁ@%l@g,pgﬁs ang gag}hlgﬁtg |tf|§rth%r)@g(?fﬁ| @cpected that thrombin

receptdr bhﬁa@@mﬁdt@ QAINBY luseful in the treatment of thrombotlc inflammatory,
or oPthgwguam di noPhe- Leu- Ar

atheroEpIgr%aQq 9\\fe¥?twp®§gpﬁés l@S v%’eu as o%er disorders in which
thrommﬁfawddtsnfé%atdr%laj\éq:aemo@laal rdfgpt i de thr orrbl n

receptor antagonists are also  disclosed in

Aoy recig%q)r %'P’Fé@O'PiébP%féfHﬁSl'Tavel@%%" 'C@Wﬁﬁﬂ ibRsed on structure-
activity %ﬂ%@lh&o%@@%étmﬂd?% StHfihbAbidy oﬁf’thr@nﬁmﬁtrébébtors in

coupl ed rece 30 re classjfied into the
Bernalgige ff AmriAeRcshea e (PORL R ATAS it IEWe Bnd potapeptides are

disclod¥ a9 By hotént thrombin receptor antagonists, for example N-trans-cinnamoyl-

p-fluoroPhe-p-guanidinoPhe-Leu-Arg-NH2 and N-trans-cinnamoyl-p-fluoroPhe-p-
guanidinoPhe-Leu-Arg-Arg-NHg. Peptide thrombin receptor antagonists are also
disclosed in WO 94/03479, published February 17, 1994.

Cannabinoid receptors belong to the superfamily of G-protein coupled receptors.
They are classified into the predominantly neuronal CB4 receptors and the predominantly
peripheral CB;receptors. These receptors exert their biological actions by modulating
adenylate cyclase and Ca*? and K* currents. While the effects of CB4 receptors are
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peri pheral CB2 receptors. These receptors exert their
bi ol ogi cal actions by nodul ati ng adenylate cycl ase
wanw7@asse? and K+ currents. Wiile the effects 8ETWMRB1006/048646
receptors are WD 2007/ 075809 PCT/ US2006/ 048646 2
principally associated with the central nervous
system CB2 receptors are believed to have periphera
effects related to bronchial constriction,
i mmunonodul ati on and i nfl tion. As such, a
sel ective CB2 receptor binding agent is expected to
have therapeutic utility in the control of di seases
associated with rheumatoid arthritis, stem c 5 | upus

principdly pegaciatedwithine canigalianipus ﬁgstem regeptors are believed to

haveQdripPRPsI &fietts Feaab tb%ﬁ@ﬁcfﬁlél corRtfiiol, immuhekfdulation and
cerebral ischema, nephritis, inflammatory disorders

inflargmafigl. |Afg4Ch Aselgetiver GBntesapterdringingcagend igiexpected to have

therapRBt UBiQi thé 86htrSll TSI s BB cRted %ﬁrrﬁéghﬁt&bra‘fﬁmtls systemic
obstruction, chronic asthma and bronchitis (R

Iupusp@mtlg@'gato@upr muginle scigEgsis.glighetes aglggporasss renwl ischemia, cerebral
strokgef,’é@bgal lé@{e,ﬁgfél AEpRR, '?i‘ﬂ‘%%r?l %%@?{réfs (gfztﬂ%%n%s and

acline, a pi per|
gastrpmtﬁ%nr@i tract,) andorespratory FHECHBSDFWSWG!\ arsae,verssmggway

obstrQ%ﬁ@n' Pﬁl'cfés?tqnasarﬁj l?%ﬁﬁ?ﬁlérﬂRcd Py, %%@_g@&! %ﬁem. 6(8),

synthesis o nbaci ne
(199@1%%%@@5\%!61 &.&M@lﬁaﬂnﬂmﬁ%w (20088, 28 %6) ,

p. Huﬂﬁ)]a%még%lﬁigeﬁéiné%lbfdgﬁ j gl ic thronbin

receptor antagonists are |n US 6, 063, 847,
US 6, 326, 380, US 6, 645, 987%, (MD GiL/ 96330) and U. S.
Serial No. 10/271715. Su ihe I nvention 20 The
present invention relates Acompounds represented by
the formula |: RI10 /AnéH\;imﬁi R32 NI' | 1

has been identified as a muscarinic receptor antagonist. The total synthesis of (+)-
himbacine is disclosed in Chackalamannil et al., J. Am. Chem. Soc., 118 (1996), p. 9812-
9813.

Substituted tricyclic thrombin receptor antagonists are disclosed in US 6,063,847,
US 6,326,380, US 6,645,987 (WO 01/96330) and U.S. Serial No. 10/271715.

Summary of the Invention

The present invention relates to compounds rebresented by the formula |:

or a phamaceutically acceptable salt, solvate, or ester of said compound, wherein
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" RO tiln\Mn R33 R11 Het or a pharmaceutically
acceptable salt, solvate, or ester of said conpound,
woher7arsoNO 2007/ 075809 PCT/ US2006/ 048646 3 r eOTASE006/948646
a doubl e bond or a single bond, as permtted by the
val ency requirenment; with the proviso that R10 or R
are absent when the carbon to which R10 or R11 are
attached is part of a double bond; B is -(CH2)n3-,
-(CH2)- O, -(CH2)S-, -(CH2)r NR6-, -C(O NR6-.
-NR6C(O) -, 5 A-- , -(CH2)n4CR12=CR12a(CH2) n5- or
-(CH2) n4CC( CH2) n5-, wherein n3 is 0-5, n4 and n5 are
i ndependently 0-2, and R12 and Rl 2a are i ndependently
----- SEPEesIYS B tt'%@""ﬁr%ﬂos'esﬁst?cmq , R§ RATNRS By dhe valency

requn@#fé!ﬁt Wi tnéb?&ﬂéb that F° of R‘Nb?é‘ﬁbéérﬁr\ﬁhérﬁ‘méé}@%ﬂttb)wmch R or
sel ected fromthe group consisting of -

R arg aftaches is, parlggf@ gloublg hand; - 5( 0) - 15 S( o) 2 and \

bR CHY R4 e Pouyie- Jugflon.

and that at Ieast one carbon atom ?_E&ear bet ween any

—&WQG‘OCHZMJ@R@%‘E‘CR(] 26yt Figjn i mE SRS B(GHidss- wherein n3 is 0-5,

i ndependenltly 0, 1 or 2 with the provisos that all n
n4 andam5 até Eudepandemtl)be-z sxndlﬁﬂ%aadli@ Srecindepbmderitlyeselected from the

grou €O SMEIBARR eGP U EBRLELERE of - CRL-, and
% o ':P?VI gﬁg‘i‘) %%‘ﬁdeﬁghg%r% rééléét\%:cfi'ocm *iﬁé YO 8B8RdiLhg of

(CR‘ R2)-,
-O-

-S(O}-,
~-8(0),- and

/N=R1
with the provisos that selection of A, G, U, J, and M does not result in adjacent
oxygen or sulfur atoms and that at least one carbon atom appear between any oxygen,
nitrogen or sulfur atoms;

each n is independeniltly 0, 1 or 2 with the provisos that all n variables cannot be

simultaneously 0 and that the total of n variables cannot be greater than 7;

N\ %
S/
K is selected from the group consisting of M ,-CR'-, and —N-;

Het is a mono-, bi- or tricyclic heteroaromatic group of 5 to 14 atoms comprised of
1 to 13 carbon atoms and 1 to 4 heteroatoms independently selected from the group
consisting of N, O and S, with the proviso that there are no adjacent oxygen or sulfur

atoms present in the heteroaromatic group, wherein a ring nitrogen can form an N-oxide
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1 to 13 carbon atons and 1 to 4 heteroatons

i ndependently selected fromthe group 25 consisting of
woOl207/0as889S, Wi th the proviso that there are nBCT/US2006/048646

adj acent oxygen or sulfur atons present in the

het eroaromati c group, wherein a ring nitrogen can form

an N-oxi de WD 2007/ 075809 PCT/ US2006/ 048646 4 or a

quaternary group with an al kyl group, wherein Het is

attached to B by a carbon agom ring nenber, and

wherein the Het group is substituted by | to 4

nnieties W wherein each VVis independently sel ect ed

or a bl &ErheRgfo SR T A RiAuP. WREPBdTap PRChAA Kb B ya carbon atom

ring dicmaberabkglwhdriimathe atdtydroup ¢y §ul§s’tlthtlsdd byC’t}’ ¢ 23hities, W, wherein
or al kyny

st.i tut ed ke
ea‘ﬂ?‘@f@ﬂes}%@r%ﬁfﬁmselqvfé?%?reeyﬂfeo%r P canstingiaft ed by
hydregédsy| , al kenyl, or al kynyl, R21-arylalkyl,
R21- aryl - al kenyl , 10 heteroaryl, heteroar yI al kyl ,
alkylhet eroaryl al kenyl, hydroxyal kyl, di hydroxyal kyl

ﬂuoraﬁlkslpaliﬂ(hdrealﬂtlktﬂﬂ%mdw@'Ikﬁéloaﬂ’('yr mké%s!alkylamrm&élkg'

aoen-

cyclO%f-ﬁ ﬂ%lkﬁ %(tﬂsﬁd @(@%@hﬁ ensd;cgmikynsd;s( 02) CF3,
heterddyd terdc*glsﬂébﬂjg bst@&t@b&?ﬁg_yll alkehi 6T BIGRYI, -

phenoxy alk¥
R21—arylalkyl R21-aryl-alkenyl,

heteroaryl, heteroarylalkyl, heteroarylalkenyl,
hydroxyalkyl, dihydroxyalkyl,

aminoalkyl, alkylaminoalkyl, di-(alkyl)-aminoalkyl,
thioalkyl,

alkoxy, alkenyloxy,

halogen,

-NR4R5,

-C(O)OR17, .COR16, -08(02)CF3, -CH2OCH2CF3,
alkylthio,

-C(O)NR4RS,

-OCHRS-pheny,

phenoxyalkyl,

-NHCOR16,

-NHSO2R16,

biphenyl,

~-OC(RB)2COO0RY, -OC(R8)2C(OINR4RS,

 alkoxy substituted by alkyl, amino or -NHC(O)OR17.

aryl,



bi phenyl, -OC(R6)2000R7, -OC(R6)2C(O NR4R5, al koxy

substituted by al kyl, amno or -NHC(O OR1l7, 30 aryl,
wWORVA0F0075809 PCT/ US2006/ 048646 5 aryl subspcraseme/048646

by 1 to 3 substituents independently selected fromthe

group consisting of alkyl, hal ogen, alkoxy,

nmet hyl enedi oxy, carboxylic acid, carboxam de, am ne,

urea, amde, sulfonanmde, -CN, -CF3, -OCF3, -OH,

al kyl am no-, di-(al kyl)am np-, - NR25R26al kyl -

hydr oxyal kyl -, -C(O OR1l7, -COR17, -NHCOR1S6,

-NHS(O) 2R16, 5 NHS(O) 2CH2CF3, - C(O) NR25R26,

O - NR25R26, -S(O 3, - 2R13 d -S R13,
ary! SHIREH Byt fo AR NORPEATSRI el RpieAdrom N 6P consisting
of alkyl Rlaqsz(%g?IZNRl Rﬁr F&l@h&ﬁ%xy, dﬂ?b&@)c%f@d carboxamide, amine, urea,

amide ceylforantd 9e1<33fﬁ%3 hW@%{ﬁlky@nm- di-(glky)aminRy

NRE BT FORr DRI RO A SR b e PRG CorFSLOTER TS, -

5 NHS bwzeﬁ@dchéNW@N@ -Nth2%e0 o RRIFEP Rl lfggwd&@(b)’ﬁ” and

2 ected from'the group consisting of
~SR'hal ogen, al kyl, fl uoroal kyI di f | uor oal kyl ,

or alk{rl'Jdt}éﬂ%ﬂé‘%hﬂbbntufééﬁwﬁﬁ' Fﬁqu aNfe R2 ANFIOONR'R?,

ary

NR@&chaaﬁN%ﬁa@m INM(R);N qﬁzga&@p&-a@o@ax.ym Kl
-conifi RS eepaRl Ao tYamasitn, S COBRIRAT DR s heteroary

10 wheremkm]aterg&tdnbons bnitine detving can dptiopally (x)rrmatrklgomm ki c

' to 10 atorrs with 1-3 heteroatons sel ected
methHeg‘%d'%‘ygmi{P S, ~C=0-S(0-, -S(O2- and , with

t et 8ﬁ8\R$Qré ﬂ?\@ Wﬁ&lé&%l)psélé&gdQ‘Fd?ﬁﬁh@b?odp&oﬁé?&lﬁ%ﬁhydrogen

to each other ere said het eroc%c 1C ri

halogss ot isrealkuls cllusealklc BRURQAIRRYREIRY, Alspeyi, alkoxy, arylalkyl,
aryla%ﬁrvg?et&gsﬂg@ﬂﬁnhbkréﬁy%%egﬂd fHyRIPD afESL lﬁ%rmﬁ?lI{’,@ecﬂkoxyalkyl amine,
15 am'"ﬁ?'&ﬂb@éﬂ; tfmogz%czﬁy, (%/Neﬁ*ﬂd thloatlxyh Qr hydrogen or al kyl ;
RI& MR%@%&&H%BW@@& KaR&H BSdetfler, 1O BRFoR BHBicyclic

consi sting of
heterocyclic ring of 4 to 10 atoms with 1-3 heteroatoms selected from —O-, -N-, -8-,

<

C=—=0
-8(0)~, -S(0)2- and M , with the proviso that S and O ring atoms are not adjacent
to each other, where said heterocyclic ring is unsubstituted or substituted with one or
20 more groups independently selected from alkyi, halogen, hydroxy, alkoxy, aryloxy and
arylalkoxy;
R6 is hydrogen, alkyl or phenyl;
R7 is hydrogen or alkyl;
R'® and R'"” are independently selected from the group consisting of hydrogen,
25  alkyl, phenyl and benzyl;
R is hydrogen,
alkoxy,
alkyl,
alkoxyalkyil-,
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25 al kyl, phenyl and benzyl; R16b is hydrogen,
al koxy, al kyl, al koxyal kyl -, WO 2007/ 075809

WOCH7WEH006/ 048646 6 R22-0-C(O) -al kyl -, cycl earhgkeo6/048646
R21-aryl, R21l-arylalkyl, 5 haloalkyl, alkenyl, halo
substituted al kenyl, alkynyl, halo substituted
al kynyl, R21-heteroaryl, (R21l-heteroaryl)-alkyl-, (R21

- het erocycl oal kyl ) -al kyl -, R28R29N- al kyl -
R28R29N- C( O) - al kyl -, R28R2YN- C( 0) 0- al kyl -,
R280C( O N( R29) - al kyl -, 10 R288(O) 2N( R29) - al kyl -

R28R29N—C(O) N(R29) - al kyl -
8R2ZIN- S O)2N(R29) al kyl -, R28 C(O N(R29) - al kyl -
E%’s RSBl kyl -, HOS(O) 2- al kyl -,
SRIZBIE, 2- al Kyl - R28- S al kyl - R28- S( O 2-al kyl -, or
é%r,oxyal kyl ; R17 is selected fromthe gr oup
s'Iaéang of hydr ogen, al kyl, phenyl and benzyl; 15

RY8' aigla R}p are hydrogen, al kyI , aryl, R2l-aryl,
heteroary cycl oal kyl, heterocyclyl, al koxyal kyl,
h&alea! lI‘(SG:xyaI kyl, aryl oxyal kyl, aryl al koxyal kyl ,

hegiré rMél%Xé{ﬁJsmUt d all@&n§i oaryl al koxyal kyl ,
cycl oﬁ?k [oxy © (Thet &rocycl yl ) al kyl oxyal kyl ,
a

ala%&"yblha}@ §uly%utu§ﬁ|d kyrsf.0) 2- al kyl, - C(NH) NR1R2 or
ey ] t fti2 .
a R, hg?%@%w ( eﬁ‘f&rtbg Slk L ﬁm HBie?cBéc%’r?%e?m){l -alloyl,

ANl R awg@o-atkw RO N-ClRnratkyr, REOCION(RE)-alkyh-
R™S (Ckﬁdgég} 2NI¥]2 é ?@fﬁngg% anﬂ C‘_Im%&%my'-’ R
C(O)N(R )> alkyl 2-alkyl- o (O)z-alkyl-, (OH)2P(O)2-alkyl-, R%-S-alkyl-,
R?2.S(0),-alkyl-,
or hydroxyalkyl;
R" is selected from the group consisting of hydrogen, alkyl, phenyl and benzyl;

R18 and R19 are hydrogen, alkyl, aryl, R?'-aryl, heteroaryi, cycloalky,
heterocyclyl, alkoxyalkyl, haloalkoxyalkyl, aryloxyalkyl, arylalkoxyalkyl, heteroaryloxyalkyi,
heteroarylalkoxyalkyl, cycloalkyloxyalkyl, (heterocyclyt)alkyloxyalkyl, alkoxyalkyloxyalkyl, -
S(O)z-alkyl, -C(NH)NR'R? or alkyl substituted with one or two moieties independently
selected from the group consisting of
cycloalkyl,
halogen,
hydroxy,

-NR'R2, -NR'C(O)R?, -NR'C(O)NR'R?, -NR'C(O)OR?, -NR'S(0).R?,
-NR'S(0);NR'R?, -C(0)OH, -C(0)OR" and -C(O)NR'R?;
or

R' and R together with the nitrogen to which they are attached, form a mono or

bicyclic heterocyclic ring of 4 to 10 atoms, having 1-3 hetero ring atoms selected from the

<

C=—0
/
group consisting of —0-, -N-, -S-, -3(0)-, -S(0),- and Vl"m , with the proviso that S
and O atoms are not adjacent to each other, the ring being unsubstituted or substituted

with one or more groups independently selected from alkyl, halogen, hydroxy, alkoxy,
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25 or R18 and R19 together with the nitrogen to which
they are attached, forma nono or bicyclic
wboet@roasspel ic ring of 4 to 10 atons, havi ng 1- BChaiSen06/048646
ring atons selected fromthe AC=0 group consisting of
-0-, -N, -S, -S(O-, -S(0)2_ and , with the proviso
that S and O atons are not adjacent to each other,
the ring being unsubstituted or substituted 30 with
one or nore groups independently selected from al kyl,
hal ogen, hydroxy, al koxy, WO 2007/ 075809
PCT/ US2006/ 048646 7 aryl oxy, aryl al koxy, -NR R2,
-NR COR2, -NR C(O NRLR2, -NR C(O OR2, -NR S(O) 2R2,
aryloxXyr@r¥eoOMRI R, - C(O)(P‘ C(]\IR' R2 and al kyl

-NR'RELNRIGORY -W R‘b(d?ﬁh I Wé‘% wNR‘S(Og)NR‘RZ, -
cw)%%&@*@ R? r!dqukylsSUPStf@t%d Wﬂiﬁe‘l‘]’%& aNREGER RNRIGONR'R?,

-NFz*cr@mRmNﬁ“S(osﬁizemﬂds&anw Re, m(@agafc&nwﬁwz OEH
aﬁ( 0@1 to§| rpawe&@pmd eagh!i( ||ﬁwqqpﬁnqi@ntly selectec}/ from the group

consi’s %R%g&l HS( O @@%halgﬁér@-ﬁ%' I%alkoxy,

alkylalﬁ(l"@',l\mQ(EH@BamlmRZSN B AR, Rﬁﬁjroxﬁ(l@)lRm - S( O 2R16,

RSB SOk 71 NHEDRE nYHEHENEBIE. (BlR NRso NHS(O)CHCFs,
-C(omﬂzwenwﬂ?ﬁk@&w@@ﬁwﬁ -9 Y J’sﬁ%ﬁ ug@gfééﬁaﬁms and -

3, -S(O 2S(0) 2
CON JOR27: NH2 --CG-R35 R23 is iRas , wherein R35 and

R3 z
Cone M RUBEERSR, drootieS CaRfbif & MEMUCIRERS) Brobp,
alR% is hydregen, alRA7 phen)ﬂebemwd-CfCDRﬁﬁI hmogad@pz , —COR?

SO bR oSN RS s e CaRS: B e ki

haI oaI k INHZ 20 al kenyl,
é-c—tﬂ5
23 136 I - 36 i

R*is R . Wherein R~ and R are independently selected from the group
consisting of hydrogen, alkyl, and R¥-substituted alkyl,

wherein R¥ is selected from the group consisting of HO-, HS-, CH,S-,-NH,,
phenyl, p-hydroxyphenyl and indolyl;

or R% is alkyl,

haloalkyl,

alkenyl,

haloalkenyl,

alkynyl,

cycloalkyil,

cycloalkylalkyl,

cycloalkyl substituted by 1 to 3 substituents independently selected from the group
consisting of alkoxyalkyl, alkyl, halogen, hydroxy, alkoxy, aryloxy, arylalkoxy, -NR'R?, -
NR'C(O)R?, -NR'C(O)NR'R?, -NR'C(O)OR?, -NR'S(0),R?, -NR'S(0)NR'RZ, -C(O)OH, -
C(O)OR' and -CONR'R?,

arvi,

aralkyl,
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hal oal kenyl, al kynyl, cycloal kyl, cycl oal kyl al kyl
25 cycl oal kyl substituted by 1 to 3 substituents
wondgpessdent | y sel ected fromthe group consi sPCISef06/048646
al koxyal kyl, al kyl, hal ogen, hydroxy, al koxy, aryl oxy,
aryl al koxy, -NR1R2, - NRIC(OR2, -NR C(ONR R2,
-NR1C(O) OR2, -NR S(O 2R2, -NR1S(O 2NR1R2, -C(O ™H, -
C(OOR and -CONR R2, aryl, 30 aralkyl, WO
2007/ 075809 PCT/ US2006/ 048616 8 heteroaryl,
het er ocycl oal kyl, or al kyl substituted with -NR R2,
-NR COR2, -NR CONR R2, -NR C(O OR2, - NR1S(02)R2,
NRS&)OZ)NRRZ -C(O™H, -C(OOR, -CON RL R2 or
§(?§?—T R24 R25 and R26 are mdependently sel ect ed
frm;u@,bbgdggmyp otonsi sting of hydrogen, alkyl,

no e AT eSO B e Mooy,

NR'S{OIR3, -NRZG (OSNR'RS, %(rmlcm J-E3OI0R"¢ e@d)NRZW ios —SOaH
i ndgpendent | y. sel ected fromthe group  consistin
yiT ogerANGREy Pre BAEPEYEE fJpoiBificn the areup @G of

hydr@é?ybl% Hélb@lﬁg/lkﬁlkenﬁzalkyl@ |a$yl09FdllQﬂ dvoawﬁsr\albuycﬁsalkyl
O OH, hal ogen or koxy; 8 and are
a“‘°’WﬁH@béW6‘é‘P?fM§’f"‘§é|k@&'ed fromthe group consi sti ng of

hyRF" g4 Ro 3 n’ﬁbﬁ@ﬂes aﬁ‘ld@@h R&T}Y |uﬁiéﬁé!ndehﬂi ebRRtad from the group

het er oaryl al hydr oxyal k oxya o7
consqq;gfng,%@ygrcggen aHgy{ eqr{gcgb@ltg,qlgylkyherqyp,wm BT ks alkylpr cyloalkyl, R

is opf3SalR sLivEaLitea kath Jcmerdw)okorwa@ewmraﬁml cor a
hre%zgrospl gocyclic ring havi n% ring atoms; R32

Rr'ereraderansiaitly pelegted from fhesgrotRecagsisiipg of hydrogen,

alkyl Cémékystdrﬂﬁn@f HatsHoaBR NheteSirylafityk M ydr&@fbl@l k@ R¥kyalky), heterocyclyl,
R40- het'er ocycl oal kyl

hetergggclgya&yp(ﬁnd haloallkyliOroal kyl, R4Z- cycl oaI kenyl - OH,

- R GnAR?° takbdiddBer ron@ 5’613@ yeii€ G Bt irbcyéclic ring having 3-6
NRA3R44, - NRA3(C( R44 - NRA3(C( O) NRA4RAS5, - NHS( O) 2R43,
ring aterse) NR43R44, R37 al koxy,

R32 and R* are independently selected from the group consisting of hydrogen,
R3. alkyl, R* alkenyl, R¥*-alkynyl, R*’-heterocycloalkyl, R®-aryl, R*-aralkyl, R**-
cycloalkyl, R*?-cycloalkenyl, -OH, ~OC(O)R*, -C(O)OR*, -C(O)R*®, -C(O)INR*R*, -
NR*R* -NR*C(O)R*, -NR¥C(O)NR*R*, -NHS(0):R*3, -OC(O)NR*3R*, R¥-alkoxy,
R*¥-alkenyloxy, R¥-alkynyloxy, R*-heterocycloalkyloxy, R*2-cycloalkyloxy, R*-cyclo-
alkenyloxy, R*2-cycloalkyl-NH-, -NHSO,NHR'® and—CH(=NOR"");

or R%*2 and R'° together with the carbon to which they are attached, or R* and R"

together with the carbon to which they are attached, independently form a R*?-substituted

carbocyclic rmg of 3-10 atoms;
or a R¥-substituted heterocyclic ring of 4-10 atoms wherein 1-3 ring members are

independently selected from the group consisting of —O-, -NH- and ~SQOg.o-, provided that
when R*2 and R'? form a ring, or R® and R'" form a ring the optional double bond is
absent;

R* s 1 to 3 substituents independently selected from the group consisting of
hydrogen, -OH, (C4-Cg)alkyl, (C4-Cg)alkoxy, NH,, and halogen;
or R* and R* are combined to form a ring structure Q, below
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20

20 R37-al kenyl oxy, R37-al kynyl oxy, R40-h

et erocycl oal kyl oxy, R42-cycl oal kyl oxy, R42-cycl o-
wabkbengssoxy, R42-cycl oal kyl - NH, - NHSO2NHR16 PCT/US2006/048646
and- CH(=NOR 17); or R32 and R10 together with the
carbon to which they are attached, or R33 and R11
together with the carbon to which they are attached,
i ndependently forma R42-substituted carbocyclic ring
of 3-10 atons; 25 or a R42-gubstituted heterocyclic
ring of 4-10 atons wherein 1-3 ring nenbers are
i ndependently selected fromthe group consisting of
-0-, -NH and -SQ0_2-, provided that when R32 and R10
forma ring, or R33 and Rl1 Jor a ring the optional
doubl e bond is absent; R4zZ*1"s, 3 substituents
i ndependent|ly sel ected fraemthegrguy consisting of
30 hydrogen, -OH, (Cl-C6)alkyl,:l(CI-@6)al koxy, NH2,
and hal ogen; or R32 and . & ined to forma
ring structure Q belo 07/975809

PCT/ US2006/ 048646 9 Rl R11l HeR'Where R9 is
hydr ogen, OH, (Cl-06)al koxy,Bsal ogen,
hal o( C1- C6) al kyl , amine, 5 thi'dfydroxy, (Cl-C6)alkyl,
or CN;, Qis fused R substituted aryl, R-substituted
faeteroaryl, R-substituted heterocyclic ring of 4-8
atons contai ning 1-3 heteroatons independently

seR@ s Rydrbgen) OH, 1%@a-lkox§g9£l%gjéﬂgh§48?@1@é)glk&h @mine,

. . provis nd Q. .cannot "be adjacent to on
‘hmhglﬂb‘{’ﬁ%(e??%gf@é)@?ﬁyg OR{#NR13 R14 R13 R14 R13 R13R14 R13
14('211 H&ﬂJA:seBlﬁ-stBﬂiﬁxtéd laryl| R&hbstituldd RéferGail R-_Ubstitlicl heterocyclic
ring gil 4-8 a]toms containing 1-3 heteroatoms independently selected from O, S, S(0),

S(0)2 and NR?% with the proviso that S and O cannot be adjacent to one another; or

whe

Qis
14 4 Rr13
g R13 R13 R4 R13 R R13 R13R R R4
—t o ni4
R X R13 W R “27” R13
14
g_j\Rm f‘r R rJJ R13 or N2V g RM™
RS > 4 R 4
R © R13 LR R
R R B14 Ri3 :

wherein each R is independently selected from hydrogen, alkyl, cycloalkyl,
haloalkyl, halogen, -(CHz)nsNHC(O)OR™®, ((CH2)ngNHC(O)R®, ~(CH,)nsNHC(OINRAR?,
~(CH2)neNHSO2R®, —(CH>)nsNHSO.NRRS, and -(CH) nsC(O)NR?R?, where ng is 0-4;

each R is independently selected from the group consisting of hydrogen, alkyl, -
OH, élkoxy, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, halogen,
haloalkyl, —(CHz)nsNHC(O)OR®®, -(CH2)1sNHC(O)R'®,
~(CH2)sNHC(O)NR*R®, ~(CH2)nsNHSO2R™, —(CH,)isNHSO,NR*R®, and
~(CHz2)nsC(O)NR?*R?® where ngis 0-4; where R4 and R5 are independently selected from
the group consisting of hydrogen, alkyl, phenyl, benzyl and cycloalkyl,

or R4 and RS together can form a ring with the nitrogen to which they are
attached, wherein said ring formed by R* and R® is optionally substituted with =0, -OH, -
OR' or
—C(O)OH;
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R13 R14 R13 14 R14 R14 10 R R13 R14 R13 wherein each
R13 is independently selected from hydrogen, alkyl,
woyalgasdoyl , hal oal kyl, hal ogen, - (CH2)ri 6 NHCPOIOR1®b/048646
- (CH2) r 6NHC( O) R16b, - ( CH2) n6NHC( O) NR4ARS,
-(CH2) ri 6BNHSO2R16, - (CH2)i 6NHSO2NRARS5, and - (CH2)
n6C( O) NR28R29, where n6 is 0-4; each R14 is
i ndependently selected fromthe group consisting of
hydrogen, alkyl, - 15 OH glkoxy, arylalkyl,
heteroaryl, heteroaryl al kyl, heterocyclyl,
het erocycl yl al kyl , hal ogen, hal oal kyl,
- (CH2) n6NHC( O OR16b, - (CH2) n6NHC( O R16b,
- (¥H2) Nn6NHC( O) NRAR5, - ( CH2) n6NHSCRR16,
- (FFRhacRMIeReRdSothenfdr 4 SPIPdd1efit oF MRERR pbBeY&icifhg of 3-6 ring
I S %-94;, where R4 and R5 are 1 ndependently sel ected
atoms, Wherdin 23t eSSV EIGENS FORARDS UM 5 CrRgR Fing b and 1 or 2

heteeiiy tonnssslketcdairdim! the ZPodb cBisistity BPO, SosidRlE can
forma rlna with the nitrogen to which they are

atwherkirgR 1 h see ihdepegdeotyredebiedttorarttie RBous consisting of R1
%Eonalj@% sEJbst'tut_ed iith =0, -OH - ORl or -C(O) OH; 10
and PV eddbat woen (eadfdds aramatic and the capn afpmsthearing R™ and
R" élﬁﬁﬂné%ﬁt%ﬁé FBBBI@ t?onc‘cp'l-'im%ﬁé =& 1oére‘e'absent;v%r .
eterospirocyclic ring o6f 3-6 ring —atons, erein
sdR is hée rosistied endl dachrR g indepeadestiselec®ddeamdhe group

i d ' . .
consl$E SR oo 5P, AL HRBEIS o, sy,
-COmR1E, -gye)OrRI&p eocte)mm(?% esoR1€d SR 1ite -grIGEOR 162,

consisting of RL and -ORl, provided that when ring Q
-NR{6Cc(@)oRt0%; -NR]SOGNRARS) INRICS(D AR fluBidalian ddifiedrbalkyl,

R TR NN DI T T
hydroxyatingd rateimolatiys edrgic tréohydrory | QN ayiciioalkyinsi sti ng of
2Y§4E€ﬁgﬂ]3ﬁ%llé¥elﬂeﬁ%gae%Rwd%5§ ’pgr%@%ﬁf?el’cgé fom the group

consisfin@iRyBgenSaRILGen, SOBR alkbiy, RNRAGORRAATC (O)-, alkenyl-C(O)-,
e SO R e RO S R LS CLIER s
-C(QOR SR 'Y -CEOMRPRY] AR, aNnR A (@R, -NR*3C(O)NR*R,
SRR St AL il Dol S
R*2- epcldalkgoRy,Ri%etyichsalkartyieag R*R3¢clioalkyniepeoNerShINHR® and
—CH(S=(?\||8§W;d fromthe group

R%® is 1 to 3 moieties and each R* is independently selected from the group
consisting of hydrogen, heterocycloalkyl, halogen, -C{(O)OR*®, -CN, -C(O)NR**R®°,
-NR®*'C(0)R%, -OR*®, cycloalkyl, cycloalkylalkyl, alkylcycloalkylalkyl,
haloalkylcycloalkylalkyl, hydroxyalkyl, alkoxyalkyl, and R**-heteroaryl; or two R® groups
on adjacent ring carbons form a fused methylenedioxy group;

R* is 1 to 3 moieties and each R* is independently selected from the group
consisting of hydrogen, halogen and alkoxy;

R* is 1 to 3 moieties and each R* is independently selected from the group
consisting of hydrogen, R*'-alkyl, R"-alkenyl and R*'-alkynyl;

R*! is hydrogen, ~-OH or alkoxy:
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15 consi sting of hydrogen, hal ogen, -OH, al koxy,

Ra7-aryl, alkyl-C(O-, alkenyl-C(O-, alkynyl-C(O)-,
woebtm@roasspe| oal kyl, R39-cycl oal kyl, R39-cycl oal Remyis2006/048646

-OC(OR43, -C(OOCR43, -C(OR43, -C(O NR43RAA4,

-NR43R44, -NR 43C(0O) R44, -NR4A3C(O) NRA4R45, -NHSO2R43,

-OC(O) NR43R44, R39-al kenyl oxy, R39-al kynyl oxy,

R40- het er ocycl oal kyl oxy, R42- cycl oal kyl oxy,

R42- cycl oal kenyl oxy, R42-cyegl oal kyl - NH, - NHSO02NHR16

and 20 -CH(=NOR17); R38 is 1 to 3 npieties and each

R38 is independently selected fromthe group

8%%' St i n of h‘)édra% hgiger ocgcl o%i %! %@8%@ the group
cons%lfﬁbwlh&wogéhyall@ﬁl oH, adikoy, ard kiglogeal oal kyI al kyl
P e Bl LR Chlg 5258 e B of
hydrégérg Mm@g‘?’.‘@w Ra*ﬂ@%'kﬁ?m%mﬁkﬂxzﬁg‘fmikﬁ?le §38-aryl
neterayAP BN (EIRIENG NP PR ARG L R e Fand
BB e eCuan Th o LR oF b consi st
hyar g@én’“’ ranbiaiinand rad B i g eamitonsl Sieg g s he aroup
conslhn 4 RAMAIE Bl O b BRI LEeny i
cHaIRonyo, SEea el £ po T B s SRitaRdfmino,
-NH Qnﬂmb)élgymndﬂ%n@?@é tkytt, -OH, al koxy and
13, R44 t | ect ed
Dol i, Soh e ai. GragRTRe R by oot e

al #Wéﬁﬂ 54 are‘?ﬁﬁeﬁéwéﬁtgy ele&éﬁ-fﬁ‘dtﬁ hlﬁ@bi@dp consisting of hydrogen,
R53' cycl oal kyl al k 'r5<5°het erocycl oi\é{gyl (CHa)s-
alky ot aP ANy FBRGYBISANb I gy et &% alts kg CHas or

- ONIFS9 g l AR @ Althogdenad vathikxyey &7 ftached:
(C}%% NFE prlé% ggdgﬂlﬁéar::nd‘\ém is |Ilr?§e endenltl G?:el eca

f g erféRgr%f@p'“d@@ﬂ%‘ij%"t‘ﬂyr@e‘%‘#teﬁﬁﬁfﬁé IroHAGPNSISIEg bffiyarogen,

h ! réirRd 5 H@LMRPOC(0)RY, togeth
alkyl’ ﬁ]’aﬁﬂa p ér@'anﬁ d%oéw%kﬁl hd)rg?o;%iﬂglﬁ ntﬁéc% api (0) ogether

with ﬂq;{ @twgeyu agtmrﬁdo wm(:b)ttmx anek gtgmdn 6orm g@ycm@ctam having 5-8 ring

mem O al kyl and - N(al kyl )C(O)al kyl; R48 is hydrogen
al’kyl, hal oal kyl, di hal oal kyl or trlfluoroalkyl

anw%m;@r@gemmmemom%eﬂsegﬂéa tCEMARE’ gm@pNR18R19 alkyl,
consi sting of hydroge
halogop, BiRaRY. Sifkiore HalrsBred i, Ry, sy ardRi, avialkeny,
heterdSeiIG/, teroarylalkenyl, hydroxyalkyl, aminoalkyl, aryl, thioalkyl, alkoxyatkyl or
alkylaminoalkyl;

and

R54 is selected from the group consisting of

hydrogen,

alkyl,
fluoroaikyl,

difluoroalkyi,

trifluoroalkyl,

cycloalkyl,

cycloalkyl substituted by 1 to 3 substituents selected from the group consisting of
alkoxyalky!, alkyl, halogen, hydroxy, alkoxy, aryloxy, arylalkoxy, -NR'R?, -NR'C(O)R?, -
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-(CH2) 2-NR39- (CH2) 2- and forma ring with the nitrogen

to which they are attached; 15 R51 and R52 are
wondepessdent | y sel ected fromthe group consi st PaguUst006/048646

hydrogen, al kyl, aral kyl, phenyl and cycl oal kyl, or

R51 and R52 in the group -NR39C(O) R40, together wth

the nitrogen atons to which they are attached, forma

cyclic lactam having 5-8 ring nenbers; R53 is

hydrogen, al koxy, -SOR16, ¢&02R17, -C(O OR17,

-C(O) NR18R19, al kyl, 20 hal ogen, fl uoroal kyl,

di fl uoroal kyl, trifl uoroal kyl, cycloalkyl al kenyl ,

ek, AR S i, 10 0108 an

-CONRIR3al kyl , al koxyal kyl or al kyI am noal kyl; and R54 is
sel ected fromthe group consisting of 25 hydrogen,
alkenyly v fluoroal kyl, difluoroalkyl, trifluoroalkyl,
alkoxg0 cycl oal kyl, cycl oal kyl substituted by I to 3
ubstituents sel ected from the group consisting of
ary"’?"g)"koxyal kyl, al kyl, hal ogen, hydroxy, al koxy, aryl oxy,
ary|a|ﬂély jal koxy, -NR1R2, -NR C(O R2, WO 2007/075809
1US2006/ 048646 12 NR C(ONR R2, -NR C(O) OR2,
heterowm‘%bxb) 2R2, -NR S(O2NR R2, -C(O OH, -C(O OR and
hetero&iyMifk ’ al kenyl, al koxy, 5 aryl al kyl,
Ialkenyl heteroarylalkyl, het er oaryl al kenyl ,
hyd r%yéroxyl 10 al koxy,

alkoxy,

hydroxyalkyi,

alkoxyalkyl,

aminoalkyl,

aryl,

heteroaryl,

thioalkyl, and

alkyl substituted by 1 to 3 subsituents independently selected from the group consisting
of urea, sulfonamide, carboxamide, carboxylic acid, carboxylic ester and sulfonyl urea.

Pharmaceutical compositions comprising at least one compound of formula | and a
pharmaceutically acceptable carrier are also provided. The compounds of the present
invention can be useful as Thrombin receptor antagonists or PAR-1 antagonists for the
treatment of a cardiovascular or circulatory disease or condition, an inflammatory disease
or condition, a respiratory tract or disease or condition, cancer, acute renal failure,
astrogliosis, a fibrotic disorder of the liver, kidney, lung or intestinal tract, Alzheimer's
disease, diabetes, diabetic neuropathy, rheumatoid arthritis, neurodegenerative disease,
neurotoxic disease, systemic lupus erythematosus, multipie sclerosis, osteoporosis,
glaucoma, macular degeneration, psoriasis, radiation fibrosis, endothelial dysfunction, a
wound or a spinal cord injury, or a symptom or result thereof.

Thrombin receptor antagonist compounds of the present invention can have anti-
thrombotic, anti-platelet aggregation, anti-atherosclerotic, anti-restenotic and/or anti-
coagulant activity. Thrombosis-related diseases treated by the compounds of this
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hydr oxyal kyl , al koxyal kyl, am noal kyl, aryl, 15
heteroaryl, thioal kyl, and al kyl substituted by | to

w0 2e07s5g0pient s i ndependent |y sel ected from t hePgrwspo06/048646
consi sting of urea, sulfonam de, carboxam de,
carboxylic acid, carboxylic ester and sul fonyl urea.
20 Pharnmaceuti cal conpositions conprising at |east one
compound of forrmula | and a pharmaceutically
acceptabl e carrier are al sggprovi ded. The conpounds of
the present invention can be useful as Thronbin
receptor antagoni sts or PAR-1 antagonists for the

. reat t  of car di ovascul ar, ircul atory disease

inverlipR e (R bac A Rass s Jretost, BySedansion o aiga pectoris,

arrhyfr@aiai, hébﬂffallﬁrbaﬁiyo@érdialsmaldﬂ gtdrﬁénmms!phrﬁi%nﬁﬁbmbotlc and
cute renal failu 25 astr09I103|s a fibr

thromfjagmbrlytic stroke, qqqp@eralwagﬁglf qﬁ@&eg,rotpﬁf gggqlcp]\éﬁscular diseases,

cererIrl%nﬁl(éi:he14’1r & hefdffmatoryliseasss akl 3BREES as W& bfher disorders in which
ropat hy, rheumatoid arthritis, neurodegeneratlve

thr O"EP'% é’éi‘géts receniastRiay @ Rithalagisal @&t eni ¢ | upus

eoErifRinfSaEiments &f IPiLinGEhBIPaIsS reR3é €9BIHEHIOR. of using at least one
gl aucoma, macul ar degeneration, psoriasis,. radiation

COMAURGRT RO i EPMEINAIPE MIKLRN® AT Mere geidifiorl Cardiovascular agents.

Suchscf?jrﬁléih afiOhsl chR bl Wsef N foPthey FPAtRTBrA of trﬁ@H{ﬂosw ehisstoscidhbsis,
onbi n receptor antagoni st conpounds of the present

resmf‘ﬁ%‘énFYW%‘P%&W@'%PP“@'M Ingjegeresiamiptas] diserdars, arrhythmia, a

cardué%&@&*ér%ivcu?é’tbfy @%BQ%@@PE@MHIM h@eﬂf fa1l[x?étrﬁ%3dr8|al infarction,
d/or anti- coagulant activity onbosi s- rel at ed

glomen&mﬂsr E’ﬂP%‘? qtqqgecmgﬁggxb@pytprﬁt@WenpheraI vascular
d|sea%@97é&é'égﬁ%mwm%§ﬁéﬁhnﬂ§ rh&YrﬁBh‘sr?nn abhE4Iiiss, a fibrotic

onbosi s, atherosclerosis, restenosis, hypertension,
dlsoraﬂgph@edy@rdmi@ey, lung Ry intestinal frast systemig lupus erythematosus,

multtﬁ%%r@k%l okfgd%'bﬁ'}oélg nglorgwle?urfsﬁébl‘?ﬂ%o REhSI 'oﬁseéé&r %EB@ renal failure,

hr onboenb ytic stroke, peri pheral vascul ar
chronj¢ seraldailurg; Fﬁﬂa‘ G@ﬁ@'éﬁb@@ﬁpﬁiastﬁ §@a@1e%chere@s bisdgler inflammation,

dmbé&é&&?ﬁ%@hc hedhd Y, L Vﬁ’l CﬂF%@t’hr gélﬁal:i%%@r'hsa FHophFitis, cancer,

di sor and
melapem@p renal siellcascipamao neyrapathy and/or aaligaiant kimb@si ment s

neura?cﬁeésé?'ie?aﬁ\fé’ SR4/o? ﬂegl'o?@('é ?éﬁ%etsocéhdm&% %r%juHéé rmﬂ%ﬁ‘nmahon

one conpoun I'n conbl nat’i
asthrnaeglsucmvae manyilan degenesatial, psadasis aendofbelial. dyssumOn disorders of

the llf , c@"ﬁn? %é?ﬁm%ftﬁ%ﬂ isdrbrsl Hanb TG EN gbtrointestinal tract,

ro [ herosc
respiratory tract disease or condition, radnation fibrosis, endothelial dysfunction,

periodontal diseases or wounds or a spinal cord injury, or a symptom or result thereof. It
is contemplated that a combination of this invention may be useful in treating more than
one of the diseases listed.

Pharmaceutical compositions comprising a therapeutically effective amount of a
combination of at least one compound of formula | and at least one additional
cardiovascular agent in a pharmaceutically acceptable carrier are also provided.

It is further contemplated that the combination of the invention can be provided as
a kit comprising in a single package at least one compound of formula |l in a
phammaceutical composition, and at least one separate pharmaceutical composition
comprising a cardiovascular agent.



restenosi s, hypertension, angina pectoris,

angi ogenesi s rel ated di sorders, arrhythma, a 10
woaoatiogssagcul ar or circul atory di sease or condPCTMIS2006/048646

heart failure, myocardial infarction,

gl omerul onephritis, thronbotic stroke,

t hr onboenbol yti c stroke, peripheral vascul ar

di seases, cerebral ischema, rheumatoid arthritis,

rheumatism astrogliosis, g4fibrotic disorder of the

l'iver, kidney, lung or intestinal tract, systemc

| upus erythematosus, nultiple sclerosis,

ost eopor osi s, gIonerulone?hritis,.renal di sease, acute

renal failure, 15 chr I S e, renal

vV an onbadmbBedTRRTt Ahepres&NBhveidiefodiddal @8isdunds represented by
nfl ammati on, di abetes, diabetic neuropathy, cerebra
structqr@lof%

Emulash op pRarmaeeidticaly ageppiable salt, ephyade, or ester thereof, wherein
the VEROG ATBletidCar@) a@bbcrftidad1ABve, NEUr opat hy and/or
mal i gnant tunors, neurodegenerative and/or neurotoxic
di seases, conditions, or injuries, inflanmtion,

aFH B MBS BT orif A4 | BmBSHRRAESL Pl cd?ﬁﬁél]i:r?t?é &f formula | are as
20 the |iver

endot hel'i al dysfunction di sorders of

follows:dney or |ung inflammatory disorders of the |ungs and
gastrointestinal tract, respiratory tract disease or
condi tionl| radiation Ri%rosis, endothelial
dysf unci+0 Rd> di seases or wounds or a

spi n&" cord iMjury, §r a synptomor result thereof. It
is contenpl at gd thgt a conbi nation of this invention
may znu§ef n Br i nore than one of the
diRseages Wi st ed. armaceutical conpositions

conpri?si ng a therlapeuRi'cal |y effective anmount of a
conbi nati on of atNeast one conpound of formula | "and
at | east one additidffal ®&rdiovascul ar agent in a
phar maceu®i cal | y acceo;able carrier are also provided.
It is furflher contenpfRated that the conbination of the
i nvent | 5 gd as a kit conprising in a

si ngl | eqst one conpound of forrmula | in a
30 ph _gonposition, and at |east one
separgte pharhs qalr gonposi tion conprising a
caridiovascul ar agéent.\ WO 2007/ 075809 PCT/ US2006/ 048646
14 Dg?ailed DescriptiBH In one enbodi nent, the present
i nvention providé%\ngpounds represented by

structural formula I',o or pharmaceutically acceptabl e

s dldditierell eaitdidentstfhetddpiRindsWIF6@hila L8 a¢Fbilews:
noi eties are as descri bed as above. 5 For conpounds of
ogormula 1, enbodi nents of the gonpounds of fornula I

//Hiie as
fo} R1o




follows: 0 RI0O R32 G NI rRO R/ n"'"Mi1 R3B3 R2 R11
Het or 0 RLo N R3z RO RlL R33 R2 R11 Het 10
waddiTiorssoal enbodi nents of the conmpounds of forPauiua2d06/048646
are as follows- 0 0 p NRoORO32 QL LgR %R32
BR BRi | \Ht Het Ha |a WO 2007/ 075809

PCT/ US2006/ 048646 15 OO ~ R

15

R

If THet llf\Het



N- Nto RB2 M M " R32 B g Rtt Net Het Iblib O

ONNRO %, " Q--; R32 R32 BBRt Het Net |Ic
wolke007@780N N Rio R32 WM Q Mh % R32 B 8\ RI, PERUS2046/048646
Idlid OOR




NN Nio R32 R -- RR BRt R33 le Net Ile Net - -
RRNRNRO My QM R32 BB Rt R33 If \Het
WoOL07HessoND 2007/ 075809 PCT/ US2006/ 048646 16 BCKUSM06/048646
Ro R32 R33 Rit Ig "Het Ig Het O'N'NRo MQ

OM R32 Rit R331b " Het Ilh\Het R2 R2 Rs Re O O
NNRo R QR Ra2 R33 Rit B"

17

Raz

Another embodiment of the compound of formula 1, wherein
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R32 B Rt R33 |j \Het
w&i2007/075809 R32 |13 B Rt R3

Rs p R NRRo N, N Q R32

[11 "Het WD 2007/ 075809 PCT/ US2006/

O NgNRo R12 R Rl Rn

i "Het lii Het R2 R2 ORs O Rs
A t
I

/048646

I
Ais S_C_——g

G is ~O-, -(CR'R?)-, or NR";

U is ~(CR'R?)-;

J is —(CR'R?)-;

K is CR" or —=N-;

R'" and R" are H;

R32 and R33 are combined to form a ring structure Q wherein Q is cyclohexyi;

B is ~(CH2)n4CR'2=CR'?%(CH,)ns wherein ns and ns are 0 and R'? and R are
Hydrogen;

Het is aryl, aryl substituted with W, heteroaryl, heteroaryl substituted with W;

W is aryl substituted with 1 to 3 moieties comprising halogen, alkyl, CF3;, CN, OH, or —
Oalkyl.

Another embodiment of the compound of formula |, wherein
O
s |
. g‘“C_“%
Ais
G is —O-, -(CR'R?)-, or NR';
U is <(CR'R?)-;
J is «(CR'R?)-;
K is CR" or —-N-;
R*2 and R* are combined to form a ring structure Q wherein Q is aryl;
B is —(CH2)nsCR'?>=CR'?3(CH,)ns wherein ns and ns are 0 and R'? and R'® are
Hydrogen;

Het is aryl, aryl substituted with W, heteroaryl, heteroaryl substituted with W;
W is aryl substituted with 1 to 3 moieties comprising halogen, alkyl, CFs, CN, OH, or —
Oalkyl.

Another embodiment of the compound of formula 1, wherein



ImMHet IlmMHel RRNNRoO R32 R R ----\ Rn Rai 9
11 \Het In "Hot OO0 Rio RoNQ --NR32 R32 B Ri11
weRoRbIshd Het Het 1o OO NN R o N Q/ R3BCTR3206/048646
g\ RL1 Het Ip Ht IIlp OONNNRO NQNR32 R32
g\ Rf Het Het 1q Ilgq Another enbodi nent of the
conpound of formula |, wherein

19

O
§____|(l___§
Ais §

G is -O-

U is —(CH2)-;

J is =(CH2)-:

5 Kis CH;

R and R"" are H;

R32 and R are combined to form a ring structure Q wherein Q is cyclohexyl;

B is —(CH2)nsCR"?=CR'#(CH,)ns wherein ns and ns are 0 and R'? and R'* are

Hydrogen;

e
W,

10 Hetis W

2,

or a phamaceutically acceptable salt, solvate or ester thereof.

Another embodiment of the compound of formula |, wherein

15 Aisé

K is CH;
20 R* and R® are combined to form a ring structure Q wherein Q is aryl;
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WD 2007/ 075809 PCT/ US2006/ 048646 18 Al |i As S G
is -0-, -(CRR2)-, or NR; Uis -(CR R)-; Jis
WORERN7FBY-; 5 Kis CRL or -N-; R10 and R11 aCe/US2006/048646
R32 and R33 are conbined to forma ring structure Q
wherein Qis cyclohexyl; Bis
- (CH2) n4CR12=CR12a( CH2) n5 wherein n4 and n5 are 0 and
R12 and R12' are Hydrogen; 10 Het is aryl, aryl
substituted with W heteroggyl, heteroaryl substituted
with W Wis aryl substituted wth | to 3 noieties
corrprisi ng hal ogen, al kyl, CF3, CN, OH, or - Qal kyl _
gbodi, of the conpound of formul I
Bis \gﬁgl(zm@R @ngega\ﬁg)ngwr@r@lg nr;&nd Dy 2@ Rapyl R 19 3% are
HydrdF%érS (CRL R2)-; J is -(CR1IR2) - Kis CR or -N-; 20
and R33 are conbined to forma ring structure Q
Wm Qis aryl; Bis -(CH2)n4CR12= CR12a(CH2)n5
e n n4 and n5 are 0 and R12 and R120 are
. is aryl, aryl substituted wwth W
erozire)f, heteroaryl substituted with W Wis aryl

sbstlt ed with | to 3 noieties conprising hal ogen,
al 3, CN, OH, or - 25 Qal kyl.
Het is w
\S\‘yk
SR
\
Wis \F.

Preferred embodiments of the compound of formula |, wherein

U is ~(CH2)-;

J is —(CHz)-;

Kis CH;

R' and R" are H;

R3? and R* are combined to form a ring structure Q wherein Q is cyclohexyl;

B is =(CH2)n4CR?=CR'?*(CHjy)ns wherein n, and ns are 0 and R'? and R'?* are
Hydrogen;

[WaVaVa ¥l
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Anot her enbodi nent of the conpound of fornula I,
wher ei n WD 2007/ 075809 PCT/ US2006/ 048646 19 O |1 A

wWO020@3/0s8090 U is -(CH2)-; Jis -(CH2)-; 5 K PeT/@S200RL48646

and R11 are H; R32 and R33 are conmbined to forma ring
structure Q wherein Qis cyclohexyl; Bis

- (CH2) n4CR12=CR12a(CH2) ns wherein n4 and n5 are 0 and
R12 and Rl12a are Hydrogen; N 10 Het is wWis F or a
pharmaceutical ly acceptablg salt, solvate or ester
thereof. Another enbodi nent of the conpound of
formula I, wherein 0 15 Als Gis -0 Uis -(CH)-; J
I S H2) -5 Kis CH 20 R32 and R33 are conbined to
forrha ring structure Q wherein Qis aryl; WO

2004/ 075809 PCT/ US2006/ 048646 20 B is
A4CR12=CR12a(CH2) n5 wherein n4 and n5 are 0 and
R12a are Hydrogen; N

W is

Additional preferred embodiment of the compound of formula |, wherein

Gis-0O-

U is —(CH2)~;

J is (CH3)-~;

Kis CH;

R*2 and R* are combined to form a ring structure Q wherein Q is phenyl;

B is —(CH2)n«CR"?*=CR'*(CH2)ns wherein ns and ns are 0 and R'? and R'® are

Hydrogen;

[VaVaVaVy)

W is F.

Still additional embodiments of the compounds of formula | are as follows:



Het is w/1l, Wis F. 5 Preferred enbodi nents of the

conpound of formula |, wherein OI Ais Gis -OUis
woReE@HAys809 10 J is -(CH2)-; K is CH R10 and RIT/US2M@6/048646
H, R32 and R33 are conbined to forma ring structure Q
wherein Qis cyclohexyl; Bis

- (CH2) n4CR12=CR12a( CH2) n5 wherein n4 and n5 are 0 and
R12 and R12' are 15 Hydrogen; N Het is w WO

2007/ 075809 PCT/ US2006/ 048846 21 .~vtinr Wis \ F.
Addi tional preferred enbodi mrent of the conpound of
formula I, wherein 0 ~1) 5 Ais Gis -OUis
»(CH2)-; Jis -(CH2)-; Kis G 10 R32 and R33 are
_donbined to forma ring structufle Qwherein Qis
i ' B is -(CH2)n4CR12=CR12; (GH2\n5 wherei n n4 and

N

nd R12 and Rl2a are




,nhrvtir N Het isw; ' v-nr Wis F. 15 Still

addi tional enbodi nents of the conpounds of fornula I
wanre7assdol | ows: WO 2007/ 075809 PCT/ US2006/ 0488d46/US2D6/048646

ONONH H/ N\ /' N Fcl pp'J~-N F\/ Op O-N

p/ \N Ha | WD 2007/ 075809 PCT/ US2006/048646 23 0 0 O

NN H H F\/ 00 ONN

23




HA/ N 1 F\/ F 00l oANN/ HF~~ NN\ / FW
2007/ 075809 PCT/ US2006/ 048646 24 o 7,N \ F O TN

WORNFE/FS800 N N Hj Ham WO 2007/ 075809 PCT/US2006/048646
PCT/ US2006/ 048646 25 O O




NANH H\V V\/NOo O-N H\ OONN N \ IN
F\ / F WD 2007/ 075809 PCT/ US2006/048646 26 r N o N

WORI7TN758900 ~ rN )LN. N NF F OO QJ~ N WBCT/US2006/048646
2007/ 075809 PCT/ US2006/ 048646 27 0 O

25




"'NAN NINN FF O6rN F Ol" rN F OT-N F W
2007/ 075809 PCT/ US2006/048646 28 /1 ON Ham N F O
waN7/oEdo F or O AQJIIN k-~ N\ /N F\ [/ PCT/US2006/048646

26




F O her preferred enbodi nents of the conpounds of
formula | are as follows: Q@"NONHH NFfV | [ |
woeano778r09 a phar maceutically acceptabl e salt, BOTAARM®G6/048646
or ester thereof. WD 2007/075809 PCT/ US2006/ 048646 29
As used above, and throughout this disclosure, the
followng terns, unless otherw se indicated, shall be
understood to have the foll ow ng neanings: "Patient"
i ncl udes both human and apimal s. " Mammal " nmeans humans
and other manmmalian animals. 5 "Al kyl" neans an
al i phati c hydrocarbon group which nay be straight or
branched and conprising about 1 4o about 20 carbon
At ons in the chain. Preferred al klyl groups contain
3 : e chain. Mre
al kyl groups contain ‘ah Ny about 6
ons in the chain. Branchédym t hat one or
| ower al kyl groups such as nethyl, ethyl or
are attached to a |inear alkyl chain. 10
j 1 to about 6

uted or optionally

branched. "Al kyl" may be unsubsti
O (tuents which may be

ubstituted by one or nore syb
he same or different, each™ s)p tuent bei ng

i ndependently selected fromthe greup consisting of
bal o, al kyl, aryl, cycloal kyl, cyano, hydroxy,

| koxy, al kylthio, am no, -NH(alkyl), -NH(cycloal kyl),
2, carboxy and 15 C(O O alkyl. Non-limting
pf suitabl e al kyl groups include methyl,
propyl, isopropyl and t-butyl. "Al kenyl"

)s an al i phatic hydrocarbon group containing at

eagt one carbon- carbon doubl e bond and which may be
Al ght or branched and conprising about 2 to about
carbon atons in the chain. Preferred al kenyl groups
ave about 2 to about 12 20 carbon atons in the chain;
nd nore preferably about 2 to about 6 carbon atons in
tie chain. Branched neans that one or nore | ower
/ﬁLFyI groups such as methyl, ethyl or




propyl, are attached to a Iinear al kenyl chain. "Lower
al kenyl " nmeans about 2 to about 6 <carbon atons in the
wohei7r7sdop ch may be strai ght or branched. "Al keayiuS2006448646
be wunsubstituted or optionally substituted by one or
nore substituents which may be the 25 sane or
different, each substituent being i ndependently
selected fromthe group consisting of halo, alkyl.
aryl, cycloal kyl, cyano, aldgoxy and -S(al kyl).
Non-limting exanples of suitable al kenyl groups
i ncl ude et henyl, propenyl, n-butenyl, 3-nethyl but-2-
yl, n-pentenyl, octenyl and decenyl. "Al kyl ene"
ans a difunctional group obtained by renoval of a
o.-- atom 30 froman al kyl group that is defined
limting exanpl es of al kyl ene incl ude
e;7 et hyl ene and propyl ene. WD 2007/ 075809
82006/048646 30 "Al kynyl " means an aliphatic
ehocar bon group contai ning at | east one carbon-

pranched and conprising about 2 to about 15 carbon

ytons in the chain. Preferred al kynyl groups have

About 2 to about 12 carbon atons in the chain; and

nUTe preferably about 2 to about 4 carbon atons in the
50 chai n. Branched means that one or nore |ower alkyl

groeups such as nethyl, ethyl or propyl, are attached

ar al kynyl chai n. " Lower alkynyl" means about

Uyt 6 carbon atons in the chain which may be

'ght or branched. Non-limting exanpl es of

abl e al kynyl groups include ethynyl, propynyl,

- butynyl and 3-net hyl butynyl . "Alkynyl" may be

bstituted or optionally substituted by one or nore

ubstituents which may be 10 the sanme or different,

ach substituent being independently selected fromthe
foup consrsting of alkyl, aryl and cycl oal kyl .

" " means an aromati c nonocyclic or nmulticyclic
pg\systen1conpr|3|ng about 6 to about 14 carbon

aflons? eferably about 6 to about 10 carbon atons.

: p can be optionally substituted with one

19 system substituents"” which may be 15 the

different, and are as defined herein.

iting exanples of suitable aryl groups include

Yand naphthyl. "Heteroaryl" neans an aromatic

nonocyclic or nmulticyclic ring system conprising

t 5 to about 14 ring atons, preferably about 5 to

abdut 10 ring atons, in which one or nore of the ring

atons is an elenent other than carbon, for exanple

ni trogen, oxygen

Other preferred embodiments of the compounds of formula | are as follows:

or a pharmaceutically acceptable salt, solvate or ester thereof.
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20 or sulfur, alone or in conbination. Preferred
heteroaryls contain about 5 to about 6 ring atons.
woheo7/onsoer oaryl " can be optionally substitut edCDRS206/048646
or nore "ring system substituents” which may be the
same or different, and are as defined herein. The
prefix aza, oxa or thia before the heteroaryl root
nane neans that at |east a nitrogen, oxygen or sulfur
atom respectively, is presgnt as a ring atom A
nitrogen atom of a heteroaryl can be 25 optionally
oxi di zed to the correspondi ng N oxi de. Non- I|n1t|ng
exanpl es of suitable heteroaryls include pyridy

ppeised\above, padhroughpehijs disgloseithe follqying &Hmas unless
othenﬁds’é%él‘@bf&j @naﬁ%ﬁm&éﬂé@edWhh@@@ﬁé}oudvﬁﬁqﬁ?éarwﬁgs

i sot hi azo oxazol yl, "thiazolyl, pyrazo

f Lﬁ%ttea\ﬁ'ymc%qwrhcﬁh ymasyand enimalst ri azol yi |
Lindadtmtdl? ﬁf@a%%qlﬁﬁ%n ¥R ot maﬁﬂél%zéﬁ!mals
qui noxal i nyl

aZ| nyl, oxi ndolyl
i MIkYZ ojeans-ar) p thIOrinFOPaﬁb@aﬁfPQP vihigh may-As traight or branched

and c%ﬁ%%fdb’ %g%\{lﬁ to %lgodtrﬁﬁbgﬁ)op AGn_4R ltrYé chain, egerrefi e1|kyl groups

i md enzot hi en qui nol i

contajmakeidply/ i :@gq;ut 12q@arhgz@t@rm\;a|m tmeh pa@xgp%rﬁqp@gferred alzyl groups
contaRY SbQ P %ﬂ?ﬂt 6 %@ﬁiﬁ@%{s' ifYhe ch§ Ol He@yﬁ'\ea tha one or more

enzoazal n tr|a2|n enzot I azol
lowerialle/ Greens T 88 msthile stbar 9ropyb| arg atieched o @ﬁmg alkyl chain.

"Lowglq kBRSO ?ﬁﬂ;ﬁ) hé’%n%%‘)@ﬁﬁ t& B8t 6 %La}ﬁbrﬁétbkﬁsaihetﬂe chain which

eteroar | etres su for exanp

may @%svgzspapbb@@beﬁowwl" Y b yasekaliterar aptignalle substituted by
one dr'nlft?re subst deéYllts fch fi‘l%?{/'b?nignléaﬁ( BPaifPeY ¥heRshBst I|tuent being

group In e ary are as EFEVIOUS
mdep@ggemlsb@%leoﬁadefr@nrtba dheup R?'ﬂ@stt@ﬁrﬁf' hale. alkybweyl, eyalgalkyl, cyano,

hydro&?oé'lRoxMRJliH?@) td oo l@?‘l?éTEylﬁet it ?;F%lb%iﬂ?l')e :NRBRYISY, carboxy and —

s 1'ncl’ude benzyl ,
C(O)fgaqikwhuoeﬁrymlm ﬁyamplem@f mta@ie alkyhgrovasdmlude matpyl sthyl, n-

t "Al kyl I | kyl | -
prop;fi héﬁ%gpw %/Ed élhbMe al kyIy g% argragfeagsaprévi gL)s/I y
de%ldsemdé theansadre aliphhatid imdracqrbgnmcrpp icontaining wé feastt lepke carbon-
carbdi’\r Mibie BBRa léq@ \Mrﬁﬂ rﬁéﬂgg St aﬁ]ht%r b%'l‘\(%tf’e@ %?E@ﬁ?ﬁ%ﬂ\g about 2 to

roup Is aren nol e
about 1] garg!mntatenm iplthe poahqﬂrefmewalkenﬁmeuras hav\e abouk2 te about 12

|
carbdﬁoé’teg\o% t% chbiri'%o R'dgr{lgir}és?greg%(répg%tgcﬁ]@ % B’tgg A% a%n 3toms in the
chainj Branghedrmeaapsrthat arecormperilayyar|adiy! iyoups sigeh a@meathyi ethyl or

propﬁ%lét kéal bgdqg‘%lﬂneér a'll?mf&ﬁ "L-U%?ercéfﬁér%ﬁ“ #ebing %@)OE?Z to about 6

ubstitut one or nore rln&e@
carboglmgmsuuéhe shaithwbiehrmgy be stiaighfardranehed. f'Atkeant”, m@m be

unsuﬁtﬁut@ﬁ &%&%ﬁ%u??&ﬂ&m%* H(‘—I:Ab'r F’%r@’%@ﬁg@ éﬁ%nﬂ{ which may be the

sul t nocyclic 15 cyc i nclu

Samwcdfﬁgrﬁ@bwacmwsapmtwem@wélleaﬁe%mﬂy gslecieddmm the ggoup
consﬂsh?% bi Kﬁo 5@ a| 2@& §ak§\x @sama; gi%hd agranyl) Non-limiting

i cyclic
examplasiRfrsyiable a enyl groups lnclude ethenyl propenyl n-butenyl, 3-methylbut-2-

enyl, n-pentenyl, octenyl and decenyi.

“Alkylene” means a difunctional group obtained by removal of a hydrogen atom
from an alkyl group that is defined above. Non-limiting exémples of alkylene include
methylene, ethylene and propylene.
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adamantyl and the |ike. "Cycloal kyl al kyl" means a
cycl oal kyl noiety as defined above |inked via an al kyl
wouni@oysgodef i ned above) to a parent core. Non- PCWUSR00G/048646
exanpl es of suitable 20 cycl oal kyl al kyl s i ncl ude
cycl ohexyl net hyl , adamantyl net hyl and the I|ike.
"Cycl oal kenyl " nmeans a non-aromati ¢ nono or
mul ticyclic ring systemconprising about 3 to about
10 carbon atons, preferabl ggabout 5 to about 10 carbon
atonms which contains at |east one carbon-carbon
doubl e bond. Preferred cycl oal kenyl rings contain
ahout 5 .to about 7 rir ons.. The cycl oal.ken
oo NI IeaRn b aliabald him CaRom§ovE GrBRaN 41oa% one carbon-
carb@yatwbsubanutwmah S‘nay\ibe@&aﬁ@ht dr@ramchetpamd 8dmprising about 2 to

erent, and,a s .de
abouf 5B EaN BiSTa i o amiciegeies pLaPRBR Yo AR 4do about 12
carb®y atowem $idydhainCared ARy @M’eratﬂy l@b@b?@l@aﬁoﬁt 4lcebn atoms in the
exanpl e ol a Sul

e |ike. bl e
chalr}rﬁr@pe%q! I[r}“eaéyglﬁata@k%ﬁqu%g '%‘U?b@‘l‘fyﬂ FRYPS such as methyl, ethyl or

propylchﬂi anadRiyiod livdar AIRG cﬁaﬁﬁ(eL&ﬁérkﬁRYﬁ I“ﬁie@n\é éb°out 2 to about 6
i ned above linked via an 30 al %@ m)| ethlgg efi ned

Cafb%ams iothe ¢haiemhiclhmay hestraight ef brgnehadpNes-limiting examples of
suitaBlel dIRPH R gr@tYrSé %id@%’th?h%ﬂy h%pﬁ@l lZd@utynyl and 3-met|hyli?utynyl “Alkynyl"

exenél nmet hyl " and t he

cycl o enten , .CyC
may bg, %bgr eRBqraly GobFbbe By ong orrramg@mstwg which may be

the sEMéOéH mﬁereqnl é&w@ubaﬁmmnn@indégéhaenm?é&%feroeﬁoﬁrtﬁe group
orine and bromne. "Ring system

n
CO"S%Bgtqflaﬁﬁ'htaW'rﬂ'éﬁﬁy‘aO%bM%t ituent attached to an

a"'ﬂ\lﬂw hfeds ﬂpamn?étw%hﬁcyél%ﬁﬁﬁk@%lmr@sgﬁ t8n compnsmg about 6
| aces an avail abl e ?en on the rin

to abeygﬁﬁa’rm fogs; tEatesaily aboyb fitte a?&y e C@fﬁorsamn%grhe aryl group
can BE bpssredlly. su‘b%ﬁﬁ‘xtét?hﬂﬁ dr@'@f’ﬁﬁ?@ F’MQ’ sﬁs‘iéﬁﬁélﬁﬁtlftﬁél’f&" Which may be

group consi st |'2ﬂ(]:1 % al kenyl™ %/ , ¥
the SHQeeQroggff?[ent,aq\ REg as gp ppg,h?remh@p@-rhga R RyeMples of suitable aryl

grou;B?trﬁ:mﬁi yﬁa%w%nulnadh%ﬁr oaryl al kynyl,

i'heteroaryl, hydroxy, hydroxyalkyl al kox
963( a%\r'&'leﬁﬁﬁy’ﬂn afematicanggocydiisias multieyaic rigexstem comprising

abou€ @rtQ @Bbut %K%Yétéﬁﬁo EV%feré’Hly laBZSMF@Scp 283t 10 fing at?ms in which one

ar al koxycar bonyl , fonyl 0 arylsu
or mwa@rtbamgsalpwwan %lemﬁn{c pthgr thay carian, for example nitrogen, oxygen

or suftét, %l&?é ¥t ﬁm&nbiﬁéﬁbr‘f]yﬂ’ é?él‘? h@?ééﬁéﬂﬁ_é&ﬁ% & Qkﬂ;t 5'\fol_about 6 ring

cycl oal kyl , terocyc

atoms C‘( hNHyetemrw" l@?n)be qgt\qwlly sybstituted kylone ormgmj(rm)g system
substlt ll?é?if‘és%lcﬁ%y SO E e MBSt ?nda%]% ﬁ?rew ®rhe prefix

sanme or different and are i ndepen ect ed
aza, pxa opthia pefrrdhe hstryogryl root name means that at least a nitrogen, oxygen or

sulfur atom respectively, is present as a ring atom. A nitrogen atom of a heteroaryl can be
optionally oxidized to the corresponding N-oxide. Non-limiting examples of suitable
heteroaryls include pyridyl, pyrazinyl, furanyl, thienyl, pyrimidinyt, pyridone (including N-
substituted pyridones), isoxazolyl, isothiazolyl, oxazolyl, thiazolyl, pyrazolyl, furazanyl,
pyrrolyl, pyrazolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl, quinoxalinyi,
phthalazinyl, oxindolyl, imidazo[1,2-a]pyridinyl, imidazo[2,1-b]thiazolyl, benzofurazanyl,
indolyl, azaindolyl, benzimidazolyl, benzothienyl, quinolinyi, imidazolyl, thienopyridyl,
quinazolinyl, thienopyrimidyl, pyrrolopyridyl, imidazopyridyl, isoquinolinyl,
benzoazaindolyl, 1,2,4-triazinyl, benzothiazolyl and the like. The term “heteroaryl” also
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15 hydrogen, alkyl, aryl, cycloal kyl, and aral kyl.
"Ring system substituent” may also nean a single
wouni@toyssehi ch si mul t aneously repl aces two avai Pabius2006/048646

hydrogens on two adjacent carbon atons (one H on each
carbon) on a ring system Exanples of such noiety are
nmet hyl ene di oxy, ethyl enedi oxy, -C(CH3)2- and the like
whi ch form noi eties such as, for exanple: ~-o Co 20
o and "Heteroarylal kyl" negqys a heteroaryl noiety as
defi ned above Iinked via an al kyl noiety (defined
above) to a parent core. Non-limting exanpl es of
suitabl e heteroaryls include 2- pyr|d|nylnet?X

refers{ prilially Farald Hateroehd Meleties sligh a8 olf GFoMPEreans

tetrargfai*o@b@umﬁblw teabydrbgdinopnaarahe fiker mul ticyclic ri ng
system conpri sing about 3 to about 10 rin

/éfaélﬂébw“aabl@myl”snw%ea @yldkylr gEpUPNOMRICh %PP ARl @nd alkyl are as

prevn&:"@y QesEMéd. qfre“é}?ec%@wéylé BoinpRist iNBwY %ik@yﬁbfcﬁuﬁ'Non -limiting
el enent other than carbo for exanple ni'trog

xampigsyeinsuitable praliyl gavmm@fuqaquu%ahewthymm @aa*af@alenylmethyl

The B¥hd @%é%ﬂ?&n@%ﬁ%ﬁ%@tﬂ%%hﬁwéml atoms present in the
r|n system Preferred erocyclyts contain about 5

[ﬂﬂ"" meanﬁgaraﬁﬁfu’sawhﬁioﬁpém whiety e aiky and amny gre as previously
descﬁ’@éd’ rﬁre?é}?ed@ﬂ(gfa?ﬁ¥ <‘clo)ﬂé)r%% 4 di’@@ﬁ‘sf\lérlilﬂ?mlﬂq example of a

antro n or su fur atomrespectlve

su-talplg q;blﬂé@ryhgrq»m izdoly). T@Btwdotgm@sm@et owiEy b thegugh ﬂae aryl.
Fingy cl%%gtgl : uCﬁns NRd al%ntn’ﬁcerh%%@bb’ Jm.ﬁtid%héTﬁMc); @Y comprising

ect exanpl e, as an -

abouf it mbpyt 18T SHO0NE ParErablK APPRES 18 GERUB 16 CAtareMS.
Prefe"f‘:re% @c‘?&alf@ Wﬁg@e&gﬁam Riout Qf tdyo%t 7R it Tﬁ@eceycloalkyl can be

het erocyc opt i onal y substi tute y
optlomlisesul?stmgtedslylﬁt ene onbwret teasystenh substiugnise which mayde the same

or dlfﬁarreﬁﬂ Lhar8tas %Pgwe@lr&)cﬂr% ?L‘?ﬂjlﬂﬁﬁm eh&l 'F; B?sélta%e monocyclic

I‘O en or su r atomo eroc

cycloamylsynaludp eyciafirepyl, eyclopentyl cyelopexili mg:lohenixhwthe like. Non-
hmltuﬁb@%élﬂﬁléyof%tﬁ"cag uﬂ%xcl@@yél?é‘i@l#rﬁgclﬁéé% lIjlggl, norbornyl,

e nonoc c et eroc rings inc
adamgnigrandgthe I[hprrol i di nyl, piperazinyl, norpholinyl,

t hg9%%ﬁ{}fgllk ’yh-rtegtn%g%q%r otlﬁY|W{%|eﬁ¢?s dg %(cg%%Y% &rﬁ%é@vra an alkyl

mouegmgief inga abioke) told parentsose.Nonliaditinyg examales of suitable
cycloBfRIIRAY fHoflia By GbNeAtmEaT 1 b ARAY finbihDkaT W idd!

"Cycloatkenyl” means a non-aromatic mono or multicyclic ring system comprising
about 3 to about 10 carbon atoms, preferably about 5 to about 10 carbon atoms which
contains at least one carbon-carbon double bond. Preferred cycloalkenyl rings contain
about 5 to about 7 ring atoms. The cycloalkenyl can be optionally substituted with one or
more "ring system substituents" which may be the same or different, and are as defined
above. Non-limiting examples of suitable monocyclic cycloalkenyls include cyclopentenyl,
cyclohexenyl, cyclohepta-1,3-dienyl, and the like. Non-limiting example of a suitable
multicyclic cycloalkenyl is norbomyleny).

“Cycloalkenylalkyl” means a cycloalkenyl moiety as defined above linked via an
alkyl moiety (defined above) to a parent core. Non-limiting examples of suitable
cycloalkenylalkyls include cyclopentenylmethyl, cyclohexenyimethyl and the like.
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al kyl noiety (defined above) to a parent core.

Non-limting exanpl es of suitable heterocyclylalkyls
wonaed7wdssopi peri di nyl net hyl, pi perazi nyl net hyl agag/ush®e/ 048646

i ke. "Heterocycl enyl” neans a non-aromati c nonocyclic

or nulticyclic ring system conprising about 3 to

about 10 ring atons, preferably about 5 to about 10

ring atonms, in 15 which one or nore of the atonms in

the ring systemis an el emgnt other than carbon, for

exanpl e nitrogen, oxygen or sulfur atom alone or in

conbi nati on, and which contains at |east one

bon carbon ubl e nd_or, car.bon-nitrog
bdHBoSTRamEatediaine, N arRR bIER§erORUG: FEgiPr are fuorine,

chlonﬁé@mﬁ mbaﬁﬁet in the ring system Preferred
hﬁ erocycl en i ngs_contai n ahout .5 to abou
R SHRm Bl SmEgns Bctubefitiens Sitaeasd fuan gromatc or non-
aromhﬁé ﬁhQ GySlepMWhic) 3br SHTRPIRE fdfladdén alail#tilé hydrogen on the ring

en, oxygen or sulfur atom res tively is
svstem &@ system Spbsfifugnismay e the semse9 'g‘ﬁgﬁntc%@\crbeemg

indepRPHEAMALEICRUPREIM tHe&ffouB XoRSIStIAG ofBIKY, KR Xk, aryl,

substituents, wherein "ring system su stituéent" 1s as

heterggrfyp rralkyh sdpderykheteroara) nh%tﬁr%%wh}ferwi digteroarvalkynyl,
alkylHERERIPAY Y GOXY, ﬁ@?o?ﬁalﬁ%t bl@Bﬁi/'éfy@kydééﬁQﬁyoabﬁearoyl halo, nitro,

correspondi ng
cyanqysiarbexy. ta"ﬁ@(y@ﬁabﬁﬂyésarwpxmrpaevle a%kmml alkysulionyl,

aryls&ﬂf&i%’%ét@ﬁ&d%ﬁ%ﬁm?yl %Iﬂyltﬂn@tér?m{l@r ﬁ@ﬁé%@l"yﬂﬁlo aralkylthio,
hydr opyr i hydr opyr ¥-|
netergaralgNe, IR IPREYRR, -GN}, G(=NH)-NH,, -CE=NH)-

NH(afkyf, 5',,€2m_etrahydropyr| m d| ne, 2- pyrrol inyl, 3-
dazol i ny 2-pyrazol |

|,
ek Ao (G PNE G0 “SQRMYAY o oharein ) and Yz can be
the sslrh%ycsi*cﬁff@»e@.% ah8. ar§ uﬂdéBeh‘M@hﬁy %érebtémram the group consisting of

ydr of ur anyl , [ uor odi e{(dro ur any

hydroggglxgﬁqyb)ajybpzclgalfyh@gg@@ i anwmtw@w@ﬁ’gnent' may also mean a
smgl@I t{bl%igty%mbﬁ%ﬁﬂ?{ﬁequ é}:]‘éskésr}@vd a¥flabl hydrogens on two adjacent

ocycl en het er ocycl enyl “noi ety
Carb%ﬂ@ﬂlﬁj(%@d@ﬂ em@qar\bpa) ocag mg<§ystﬁm Ex@aninles phadch monety are

methg%_r%?é%%% Mgﬁgﬂh"? t‘%C gﬁouﬁg% E%?/E\éd\t ﬁ)rm rlnrc])letles such as, for

examplg:er o- at om contai ning ring systens of this invention,
there are no hydroxwgpups on carbon atons adj acent
I

toaN Oor S as sther@ are no N Sgroups
on carbon adjacent toher het tom Th
exanple, in the ring: ) 5

*Heteroarylalkyl” means a heteroaryl mo:ety as defined above linked via an alkyl
moiety (defined above) to a parent core. Non-limiting examples of suitable heteroaryls
include 2-pyridinylmethyl, quinolinyimethyl and the like.

"Heterocyclyl” means a non-aromatic saturated monocyclic or multicyclic ring
system comprising about 3 to about 10 ring atoms, preferably about 5 to about 10 ring
atoms, in which one or more of the atoms in the ring system is an element other than
carbon, for example nitrogen, oxygen or sulfur, alone or in combination. There are no
adjacent oxygen and/or sulfur atoms present in the ring system. Preferred heterocyclyls
contain about 5 to about 6 ring atoms. The prefix aza, oxa or thia before the heterocyclyl
root name means that at least a nitrogen, oxygen or sulfur atom respectively is present
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N5H thereis no -OH attached directly to carbons
marked 2 and 5. It should al so be noted that

woaut7arssopc fornms such as, for exanple, the nMBCEMISE®5/048646
N OHand N OH 10 are consi dered equivalent in certain
enbodi nents of this invention. "Al kynylal kyl" means
an al kynyl -al kyl - group in which the al kynyl and al kyl
are as previously described. Preferred al kynyl al kyl s
contain a lower al kynyl angza |ower alkyl group. The
bond to the parent noiety is through the al kyl.
Non-limting exanpl es of suitable aIkynyIaIkyI gr oups

i.ncl ude propargyl methyl. 15 "Heteroar nmean
2s 2 175 8100y SRKCI 8 BEBHREYHIRBCHSY RE ISR P EIE TG A for example,
as anaJN(Bbc) aN?CB&) pN?Vd)é)LtjrbMp %@Qhé tﬁRé stﬂ'\eEn@téﬁﬁ)ns are also considered

heteroaralkyls contain a |o al ky Y
part ofithistnvantiena khedieterocyeivt e ) e &PHPR?’PY @lﬂhﬁlﬁ@eﬂm QRfyoOr more "ring

systeRY éu@é(itt’ﬂ&ﬁt@yhhlma?lﬁé‘mb' Jaines o Bﬁﬁl}&ﬁ' and Rfe Q@r&ﬂs\“h@d herein. The
t he parent noiet rouqh the al kyl. "Hydrox

nitrogegplssufupaten iof |tf¥e Qetﬁ;gcyqlly wandre gpﬂ;gnally@%zed ¥o the (lzorrespondlng
N-oxiBECEI 4 Yr 868 dkaﬁH'le @nf Fn‘?tf é)%ﬂnﬁl\é@r&&ﬁbbbé' Monocyclic

contai n | owner exanpl es of suitable

heterﬁgmlyj;msuyplugp@wdyh,dpyga@dwarmgg@gtw|mgrmg\ohnyl thlomorpholmyl
thuaz&u ﬁ fégcﬁéﬁ%ﬂyl teﬁ%}ﬁkldrdfﬁ W)ﬁr%la praeY. 1a&el, 1actone, and

group in vari ous
the"@ﬁoups are as preV|oust descri bed. The bond to the

paﬁ@@roé%lﬁ&ﬁkyl" ?Yéé‘ﬁ@al %térB@y '\g%gi‘éﬂ)’és defiRE&ab8de linked via an

contain’a ting exanpl es of
alkyl mﬂt@%def @@q/abczﬁe)gtp@pgrein éP[ﬁaI Narslimifing examples of guitable

hetereg‘?é? PWkselg%@dgﬁ:ﬁgéﬁ? ﬁ%tﬁw ég%Wlaﬁﬁﬁ%n@grllke
g'oeteroeycienylt ma@@sa pon@é@@ah@mpnomréllq)@hmu!tts:ypwénng system
comd?i%frﬁg:%bﬂ' cyaﬁéuttﬂ ﬁhtggtc;rn§ p?r@fdl?gg%/l b8 tF Ogllt 18 ring atoms, in

suilt roups ‘I nc enzoy
whichhapaonoyire ofAhg @gms fre thesring systeyl is@n gbamt.qﬁhmhgn carbon, for

exankﬂ%_ ﬁﬁ%\é&wr fé}‘?%éh b?f@@l%t@@u%mﬁy%ﬁgﬁ%?ﬁﬂlhgﬁ&n Ioatnd which contains at
leastionel Qmﬂeommaﬂmwdomlbd:)opd ar- cq@b@p@ﬂgngrs@@sbjp brpdaftiere are no
adjac%{nlg g%(%(é/n al:mfar Q.Bﬁ‘gr ét%rﬁ&&re%@ﬁ?ﬂt thg‘?in%t é’ysitec‘mt. BF&H&thﬂéQerocyclenyl
rings contain about 5 to about 6 ring atoms. The prefix aza, oxa or thia before the
heterocyclenyl root name means that at least a nitrogen, oxygen or sulfur atom
respectively is present as a ring atom. The heterocyclenyl can be optionally substituted
by one or more ring system substituents, wherein "ring system substituent" is as defined
above. The nitrogen or sulfur atom of the heterocyclenyl can be optionally oxidized to the

" corresponding N-oxide, S-oxide or S,S-dioxide. Non-limiting examples of suitable

heterocyclenyl groups include 1,2,3,4~ tetrahydropyridine, 1,2-dihydropyridyl, 1,4-
dihydropyridyl, 1,2,3,6-tetrahydropyridine, 1,4,5,6-tetrahydropyrimidine, 2-pyrrolinyl, 3-
pyrrolinyl, 2-imidazolinyl, 2-pyrazolinyl, dihydfoimidazole, dihydrooxazole,
dihydrooxadiazole, dihydrothiazole, 3,4-dihydro-2H-pyran, dihydrofuranwyt,
fluorodihydrofuranyl, 7-oxabicyclof2.2.1]heptenyl, dihydrothiophenyl, dihydrothiopyranyl,
and the like,

“Heterocyclenylalkyl” means a heterocyclenyl moiety as defined above linked via
an alkyl moiety (defined above) to a parent core.
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oxygen. "Aryloxy" neans an aryl-O group in which the
aryl group is as previously described. Non-limting

and 10 napht hoxy. The bond to the parent noiety is

t hrough the ether oxygen. "Aral kyl oxy" neans an

aral kyl -O group in which the aral kyl group is as
previously described. Non-limting exanples of

sui t abl e aral kyl oxy groupsz4ncl ude benzyl oxy and 1- or
2- napht hal enenet hoxy. The bond to the parent noiety is
t hrough the ether oxygen. "Al kylthio" neans an

o SoBi g U e S B A S e vention

theresﬁeh@b’-wrakmglré&p@o@ catih aweidiagatehttsld Ni O ang, as well as there
| thio. The bond to t he parent noi et

are ng %%@smups oRGAr kR guliareRhl Appiarypeter @‘Pﬂhbhﬂuﬁ %rheeﬁmp'& n
theru%%e aryl group is as previously described.
n-limting exanples of suitable arylthio groups

i ncl ude phenylthio and naph4h io. The bond to the

parent noiety is through the Jsul fuxo 20 "Aral kyl t hi 0"

means an aral kyl -S- group i nswhi al kyl group

Is as previously described. exanmpl e of a

suitable aral kylthio group is benzylthlo The bond to

“A ko e p-OFhadcned e b setbp g naged 2 and s.
Non-1imting shoul®hro 88 netedithlbt Gutathkag YeraidsuH as, for example,

roups include methoxycarbonyl and ethoxycarbonyl. The
the "%’&flé)sto the 25 parent noiety is through the carbonyl.

"Aryl oxycarbonyl " neans yl -G C(O - group.
Non-limting exanples of a[g(ﬁj\\;abl e ar car bonyl
groups include phenoxycar b§nyl© and na xycar bonyl .
The bond to the parent noHety |sal'tdnrou8h Ohe

car bonye ooﬁélﬂle@(é‘&lﬁwﬁﬂ}’ In c%]‘?a?ﬁ‘% s i @hE‘IVJ)f fiGhGntion.

group mting exa

élkmaxlﬁﬂ@i"bnﬁayns gn @liynyl-elkyk igrouip jny whidiiohe| alkyme apdmdky! are as

oo AR AN sy Ry 512 Mty R 2 tower alks

groupveldresbaind & gl paseoRinoiefy dsihrovglethe aléal Wb@ltmeexamples of

| | kyl. Th
suita BB AR e PRARICHSURE L ° e Sl Tonyl
" Aripterobfalkyf| meapamshetarearyt-aliyio gyourginouichthe hetargary and alkyl
are abPFPeRBLEYALRHELY. Priferrdd RYttob R EORABH a lower alkyl group. Non-

limiting examples of suitable aralkyl groups include pyridylmethyl, and quinolin-3-

yimethyl. The bond to the parent moiety is through the alkyl.

"Hydroxyalkyt" means a HO-alkyl- group in which alkyl is as previously defined.
Preferred hydroxyalkyls contain lower alkyl. Non-limiting examples of suitable
hydroxyalkyl groups include hydroxymethyl and 2-hydroxyethyl.

"Acyl" means an H-C(O)-, alkyl-C(O)- or cycloalkyl-C(O)-, group in which the
various groups are as previously described. The bond to the parent moiety is through the
carbonyl. Preferred acyls contain a lower alkyl. Non-limiting examples of suitable acyl
groups include formyl, acetyl and propanoyl.
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5 The term "substituted" neans that one or nore

hydr ogens on the designated atom is replaced with a
weeb@arssom fromthe indicated group, provided POBMUSRINE048646

designated atom s normal val ency under the existing

circunstances i s not exceeded, and that the

substitution results in a stable conpound.

Combi nations of substituents and/or variables are

perm ssible only if such cegbi nations result in stable

conpounds. By "stable 10 conpound' or "stable

structure" is neant a corrpound that is suffici ently

rp ust, to survive t@ol ation t

sef
{5l hRans anarselGR ol i i e Esh et is A Breviously
descﬁbbd qie IsHd %etﬁ'é?éﬁm@tety |§ﬂ\%\ﬁgh tHeecarbbnyl. Non-limiting examples

tionall ubsti t ut ns optjonal substitution
of Su'w%ﬁﬂ 9(?\‘&’%%@@4 '%%PZOJ%%QE ”?Bmh@é(l s or moieties. 15
ThRIKbRY MineBHE ighl ARyI1-O- ?r@n@uh ivbriesl tﬁ@éﬂ(@/l &louplis as prevnously
I sol ated and purifi1ed

ound refe
descrihgd. M%l"@&l“%%ﬂfﬁplﬁ %&Pﬁa%rﬁ&'&?%gf rrB%r‘“‘B%ﬁ’ﬁﬁ@”'ethoxy’ ethoxy, n-

propdx§P| SxyQARPn-BUt Bk GHeCh dHPRERE RireRBindial) ISBWEGE the ether
P ﬁo%ﬁb%at% thereo}? Thus, the thm "puritied" @@1

OXy9®Jurified fornt or "in isol ated and purified fornt for
a"Aﬂﬂm@J RHedres 8h Brjico! Jg@@hﬁ%rﬁé&'\ tifd akye grtip BASpreviously

6gbpound after being Ined froma purificatiaon
descries: dNap- b‘?’“tmgo%’é%fﬁ@'@sﬁ syitale; aryigxy @revrs Hcluge pheneyand

naphim,xyhthé kohbiad thé bb?ém mabiBt .gftmdugﬁrthe@fﬁért dkygenbe
characteri zabl e standard ana] ytical techni ques

Rty BPanT ADrarayY O BEWP FOVRIGE the RFAKYBrouP is as previously

descr%éd Nh-lititird &xBrips o7 siftapRtAdid/ Y #BYps MRk Bénzyioxy and 1-
as heteroatomwi th unsatisfiéd “val ences in

or 2- @Nhaigaﬁm%@oxs@%mw rihepaseRiaMaiate jst r%ug;st},lmer oxygen.
t eAlQNRioh neear%Gaﬁ kafyl 8L gRdu W{{;WWI‘?’Eh Fhe BUGA g&ﬁfb RlRWrdViously

to satlsfy t he val ences. functi ona roup 1n a
describrghontlimitingexarmpiesalsuitablg atkyiifia gmntclwse mﬁf@ylthro and

ethylt®ic) Uthe §or‘-d‘td"¥?f1£ paret ifdlidty iLtRbEGH HitesuRsies] red side

reacti ons at protected site When the conpound is

sUBNbIaS dne@n%anm&%grousunmmtrm aDk GroUpiSgrpSYiously
desct éd. Nigh h gs\éoftspﬁéﬁle‘%r&ﬁhle Qan g ) gﬁ}‘d %bo thio and

e art as erence’to

naphﬁwtthwaé' hedrepﬁcbto tévaanqye@t mpietyys rewgteths: sulfur.

RIS, B RS AS0k0 BB k BEAY p oas orevioust
descrbpgd.Nen-liliting @X@'ﬂpl&ﬁfﬁ suitahie prrilpdthio grpup istkenzyithio. The bond to

e pBEHERY € WRARINE AT 1 21 Sore Luert o 1

' qu@ém@rﬁpnm-' mieans an alkyl-O-CO- group. Non-limiting examples of suitable
alkoxycarbonyl groups include methoxycarbonyl and ethoxycarbonyl. The bond to the
parent moiety is through the carbonyl.

"Aryloxycarbonyi” means an aryl-O-C(O)- group. Non-limiting examples of suitable
aryloxycarbonyl groups include phenoxycarbonyl and naphthoxycarbonyl. The bond to
the parent moiety is through the carbonyl.

"Aralkoxycarbonyl” means an aralkyl-O-C(QO)- group. Non-limiting example of a
suitable aralkoxycarbonyi group. is benzyloxycarbonyl. The bond to the parent moiety is
through the carbonyl.
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definition at every other occurrence. As used herein,

the term "conposition” is intended to enconpass a
wonroeawossod conpri sing the specified i ngredi ent 8BCTASRIVE/048646

speci fied anmounts, as well as any product which

results, directly or indirectly, from conbination of

the specified ingredients in the specified anounts.

Prodrugs and sol vates of the conpounds of the

invention are also contenpgg@ted herein. A discussion

of prodrugs is provided in T. H guchi and V. Stella,

Pro-drugs as 10 Novel Delivery Systens (1987) 14 of

tf 0Si um and | oreversibl e
R HESH Y SR -SG5 len apteisd GOURS are those in which
the aIAW%!mGéﬂs RV @R AL ThE ond A6 H1ee paterﬁmn@i@ﬁi/ iBeheugPthe sulfonyl.
ress. The term "prodr Ué;(qzsreans

corrpo
RSB RS B A Qulaler; Fee BRcp S pargt anciety is
througnmg%of Formula | or a phar maceutl cal ly

acceptabl e salt, hydrate or solvate of the q%g&rﬁoung. .
Theeiempy %‘Wﬁvtﬁgt ﬁlﬁ?ﬂ?&?ab@&%f’r B}PF%WF’ERE.@ the degignated atom

is rep(aﬁ:e@i wﬁl‘% sraréaram fr&m%e%tﬁaé@algmegs wmthaﬁm@ssgnated atom’s
for exanp g ysis in bl o A di scussi on

normalrvalﬁ@cwéd@fthe mgg@rqug\ﬁaam%ﬂémoéﬁmew(b@m thgh the

substh&? ?éshﬁ‘ts in %ré%agfé@ﬁn uP SO mBRIativRS ¥ §M§§tﬂﬂ’énts and/or variables
the A C nposi um Seri es, and

are PBFB\Sékb& QF'M ‘%sw 9?’@*’@ qt‘ﬁ”@f@ﬁ}"ﬁ@sﬁt@we CC@EPOLE!ﬂﬁaﬁY ‘stable
comp‘a‘aﬁtie@r R b %%%cﬁ’ﬁé" @ﬁéé‘ﬁﬂ éé‘bmﬁ‘éﬁﬁa'tﬁéﬂ i8sufiitiently robust to survive

anon Press, 20 For exanpl e a compound o
lsolatm gsefu} pegrqgngfr mﬁ‘gg megwe?ctmwtg@, @ngddpgmulation into an
effcaBMSQBgréyelﬁ'@  of the conpound contains a

carboxylic acid functional group, rodru? _can, o
cdhgrteaR “apfieralyrsubstifted’ ypeans OPEEF@&%H utign witfpthe specified

grougg(glégggg(g,t,ﬁmeggst he acid group wth a group such as,
for example, (Cl-CB)alkyl, (C2-C 12)al kanoe/ oxymet hyl

1 TheItRERSPUBHRST et ln_\,nurﬁlsdufﬂrgn”f Qo isolated tesklomy” for a
compbuBlrB¥drs 1o tHi gﬁ?é}ééloéié{t)e Sy &%pBBHB %gtlef' E%fﬁgﬁs&%té'@from a

car bon at oms, oxyca rbony ym et h aving from
synthetie @rmaf@rarmatuea! @nyrcelor(@om@nytzgm b‘aﬁf?pf;)@)l@t H}EP term “purified”, "i

punﬁ%&“ﬁh i C N osé){/ %()i( 5 nEi &Tﬁ@ﬁaw i g dﬂ?gaé{unc% refersbto the physical state
of saighenmpoyed eﬁekbmgabb@nw from ﬁcnﬂﬂf' pgtiom RUAgRFsiar HPERYSes

descr?oé‘t?ﬁg% af kn%i\gNC &@léﬁﬁ%ﬁ%[lg’&gyh)s@ﬁl%@c}ydm tose

avi rom arbon at oms
charagtemza%dﬁ: ard@ﬂﬁmamey:hmqg@s @hesqnped herein or well known to the

| (Cl C2) al kyl am no( C2- C3) al kyl (such as
ski le?fri}é}n#et hKBPI m noet hyl ), carbanoyl - (Cl-C2)al kyl, N, N-di

( ttishopycip Q@n@m@;ﬂat em cabpnaasyel ashaieratoniwith unsatisfied

vale%& g:gg%é/j e'?@s (@"eg%, USZO 6 ; 05438% f%i}%éwérelrﬁ’g%srst}ﬁ\éd t%%ave the

sufficient number of hydrogen atom(s) to satisfy the valences.

When a functional group in a compound is termed “protected”, this means that the
group is in modified form to preciude undesired side reactions at the protected site when
the compound is subjected to a reaction. Suitable protecting groups will be recognized by
those with ordinary skill in the art as well as by reference to standard textbooks such as,
for example, T. W. Greene et al, Protective Groups in organic Synthesis (1991), Wiley,
New York.
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38 Simlarly, if a conpound of Fornmula | contains an

al cohol functional group, a prodrug can be forned by
woherroepdoacenent of the hydrogen atom of the abcoiskoos/048646

group wth a group such as, for exanple,

(C1- C6) al kanoyl oxyrn ethyl, 1-((Cl-

C6) al kanoyl oxy) et hyl ,

1-met hyl -1 - ((C1- C6) al kanoyl oxy)ethyl, (Cl1L 5

C6) al koxycar bonyl oxynet hyl 37

N- (C, - C6) al koxycar bonyl am nonet hyl, succi noyl, (Cil-

C6) al kanoyl, a-am no(Cl- C4)a|kany| arylacyl and a

am noacyl, qr a-am noacyl-a- anin wher e each

| 1 - »
e ahK yerigplsug-g- sa"yMl%%'r‘P&Mﬁﬁ 2 $ica955s e thian one time in

any copttituaht ¥r indCSmiulh NGitd-défififiéh af iedeh dechireRtd 2s independent of its
Q(Cl-C6) al kyl )2 or glycosyl (the radical

P(O) (
def'“'l“@ﬁlﬂttei"ﬁﬁf‘W‘Gﬁpﬁﬂé"?'?ﬁﬁ)val of a hydroxyl group of the
hem @i Réreir? rtﬁé rnd &ﬁﬁm&{ a$ ttenddd@trBAcdhpabs Kroduct

If_ a conp ound of Formul a I ncorporates an am ne
comprigiftg ihmecgmupgreaﬂwtédm 1@9 epecifigrbamaunty aswelhas any product

whicH %ﬂm@eaﬁéﬂuycﬁr iAd M&r;p (I éémmdd@.ohhﬂ tﬁglsasc.%a Ggrébiidhts in the

f@grou such as, for exanple, R-carbonyl
specified aMBENGI | NRR - carbonyl where R and R are each

' WS@@@@% é(ol(l%s%#%ébbiﬁ pouhfS ofthe MXehfdh kY also contemplated

benzyl " or R-ca Is a natural a- 15 am noacyl

hereipgf\ %ﬁusamﬁfrmaéwgs isgrexiied @ GyHigyehi and WStella, rPro-drugs as
Noveg Qeﬂ@%ﬁé)@tém@r(‘l 9@%_ 74 bf theq‘@@) ¥ [BhSefes! and in Bioreversible

yl', carboxy

Carriers)igq g, DmW@ﬁ?tEpmq@ B. g}o)q?@n gdnAsperican Pgmarmaceutncal
Assogi'atla'n M‘nﬁ%r@%@r‘kﬂcﬁ@ '?ﬂ@'tgﬁhl\ pl’O@(’(}@)Méang"ﬁe&ﬁhﬁo% {Sg. adrug

or nmeth I'S NDNO-
precuusor&l ﬂn@t(l@:ira@sjcum@;ﬂ larﬁ'YR)thﬂB}S’r@ ppmpoung gf&araiula b qna

phanﬂécé’%tf ﬁgg'a‘éFB?f?e ble salf M dr' dohvad oPiife 86mg8\[/1§tt:l .

u |nvent|on may exli st I n uns
transtvémahag may peetirdey Yanions mechapisesniec® uby megtabolic or chemlcal

u
procdliER sl e RSk B fodh K9l lys BB, Ridebitfon orthe use of
prodrygstis peivided by dn dliguchi [angitWd StellariPro-dsgs.as relbvalelaalsy%y Systems,”

) caciali c ¢ this.i Y '
v, PUEhERA 25°SGirceRlin ool BB iyl GMIERL: Bhua Desian
ed. Edwand iBaRanhe, Amgnican Rhapanguliegh Asspaidtidnoand Pergemen Press, 1987.

c I
CEAR SR B R Rl g BPE DR acoepiaic ol
hydratgcﬂra;pl\me of the eamppled gheiainsa carbaxylie ag@l fuaptional group, a prodrUg

can BRI 5 o8 A BT i b RECERUINRIod@ 7 oPlne i aroup
with & grenp ew:fpa:asfer axampies dCat@atkys dcyﬁm)alkamymxwmthw'g 1-

aRSERY B bati 5, 6% KB dm RSBt
havingHeersi fta He catiareatomss |atinxyeatbonyiz@ymelay baying framr 3 to 6 carbon
atomtﬁg?:gglggﬁcéﬁégﬁy%xy)ﬁw HafhgPom %Pl PRAHHoA ABntP VREkRAL1-
(alkoxycarbonyloxy)ethyl having from 5 to 8 carbon atoms, N-
(alkoxycarbonyl)aminomethyl having from 3 to 9 carbon atoms, 1-(N-
(alkoxycarbonyl)amino)ethyl having from 4 to 10 carbon atoms, 3-phthalidyl, 4-
crotonolactonyl, gamma-butyrolacton-4-yl, di-N,N-(C4-Cz)alkylamino(C2-Cs)alkyl (such as
B-dimethylaminoethyl), carbamoyl-(C1-Cz)alkyl, N,N-di (C4-Cz)alkylcarbamoyl-(C1-
C2)alkyl and piperidino-, pyrrolidino- or morpholino(C2-Cs)alkyl, and the like.
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Preparation of solvates is generally known. Thus, for

exanple, M Caira et a!, J. Pharmaceutical Sci.,
wO2(®/07804- 611 (2004) descri be the preparati onpot/ushme/048646

sol vates of WD 2007/ 075809 PCT/ US2006/ 048646 39 the

antifungal fluconazole in ethyl acetate as well as

fromwater. Simlar preparations of solvates,

hem sol vate, hydrates and the |ike are described by E.

C. van Tonder et a!, AAPSggharntci Tech., 5 UL,

article 12 (2004); and A. L. Binghamet al, Chem

Commun. 603-604 (2001). A typical, non-limting,

PR3 L e e oL Pl aher et roup.

prodmgtd%fn [OH] fcmﬁ@dJus fhe ﬁéw@@iﬁéntaif tRe Riyghjert &M 8Mhieadléohol group
er at and cool i ngﬂt he solution at a

with @ Gre SusH 38 15r PERRPIGor Kol RN EHORTBOY NG -Gt at ed
Cs)alhéfné)ﬂ@i%éﬂﬁll ”P—Frl&ﬁﬁ 1-&@@&)5&%0%6‘2%!%6& such as

or exa ectr roscopy, sh presence
Ce)a'kwwg;g\ﬂ?xxfa?t%ﬂ@( 1 ﬁq)atIWycef%wéargln@@%thx‘osva@@oyl (Ci-
Cs)alké’r'ioil)/&ua%lﬁ%(C#@‘;)aﬁafn?P%nﬂﬁcﬁw& arr%oacyl or a-aminoacyl-a-

erageutlca ' vi IS Nea
amingaeyl; Whereagach omminostyl@inpp me\depeade@ﬂnp@@eciedrfr@ﬁ the naturally

o] Y .
ccauirlif BERTRE gold?: PROABHE NS G sGelelh2 o oMosline radica
resulting frepethe emevatiof arfyidrexy! groun of therlyemiacetal dorem bhaicaebohydrate),
and tﬁfefh‘f‘(%t The conpound of Fornmula | can formsalts which

also within the scope of this 15 invention.

Réﬁ@nerfmund of Fowmpibal h dnedrpdratesibn aminerfanctiorsl group, a prodrug can

be fotiﬁ g;bytﬂgﬁgéﬁcéﬁﬂn\’ fa r{ﬁ&&dﬁﬂ&ﬁ{r& th & ar;f‘n &Fhﬁoﬁgfwnh a group such

Wwse 1n
as, fargyaoyde, Rivarbomyl, Béhoar@gnalc NRR’- %’boeyh‘\ahened?\arﬁrR’ are each

e R 21 AR5 BBl B e e g gt o

amlnadcyltcrwmtumh&mmm&ﬂdp%(@ﬂ)qﬁ)omlwhéreﬁrom‘ & Hs (beCh)alkyi or

venzf C2E| G i P S Y S

cs)amyxt am:m((nom)m ?I Qﬁhbﬂ&wé-l—!brafw\ﬂﬁ\ll (qj%cgg)andtyﬁ?ﬁmbalkw ELC(Y4)Y5
nm ana ar I NCl U W 1 N
wher@,Y ¥ '(55'5' S et iy Honopiar AEd - &%nﬁ)adbﬂam%mrpho!lno

piper{din-ad -yl d*Qyriofidinc1- phammleombcally acceptable) salts
éf Breferred althou ot her, salts are al so useful.
S&M} OB @Oem%l&eﬁ&ﬂb? vestien My eXipt inielated as well as

solvated foaths With pﬁéﬁﬁﬁb&ihd@ﬁy ra%@ééﬂaﬂ!b SolGENRB A aﬁwE@a’r Néthanol, and the
or base, such as

like, @ﬁ?%lf@ﬁ?g%{he 1158096 8T LHTSa DRt SOluRIEd A ATEaivated forms.

"Solviake’ raghhs anﬂ'@@Id@'I has®Siation bfa %Bn%mﬂgl&tﬂﬁdh\%ﬁtlon with one or more
h|||éat|on lary acid addition

soivepf meéCeruud SPusiselasscetniaroes Venius dagress o lonic and

covalent bonding, including hydrogen bonding. In certain instances the 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.
One or more compounds of the invention may optionally be converted to a soIVate.
Preparation of solvates is generally known. Thus, for example, M. Caira et al, J.
Pharmaceutical Sci., 93(3), 601-611 (2004) describe the preparation of the solvates of
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benzenesul f onates, bisul fates, borates, butyrates,
citrates, canphorates, canphorsulfonates, funarates,
woydraokdoar i des, hydrobrom des, hydroi odi des, PaTUBR®S/048646

30 nal eates, net hanesul f ona®es, napht hal enesul f onat es,
nitrates, oxal ates, phosphates, propionates,
sal i cyl ates, succinates, sulfates, tartarates,
t hi ocyanates, toluenesul fonates (also known as
tosylates,) and the like. Additionally, acids which
are generally considered WO 2007/ 075809
PCT/ US2006/ 048646 40 suitable for the formation of

the anﬂhﬁ{dﬁﬁﬁﬁéﬂd&%ﬁé i é&ﬁ?fé@c s&d é§v%|ﬂ%§‘f’ﬁﬂﬁ'vﬁater Similar preparatsons of

harmaceut | cal oun S are scussed, for

solvatg? hremisplyite, étydg,ttesm thpdike, are glesciibesh byt Gk exa@onder et al,
Sel

AAPS zévgélgﬁﬁf%%h a%rtu%le ¥ ?ﬂﬁﬁ){g@?@ ael, Bmg}r%r}] %Ergln S,Q%lvfy Commun.,

603-60h £2 M0 ehtyigRl, SONHINIEE0, ITTESS FBw)ver dissolEngdba yentive

compddﬂé:ehrlf’ééu%ﬁaérpduqlﬁfof nEBRERES %va'e'\/@? c(régﬁ@or%@at%p&r fbdtures

erson et a ractice o Chem st
thereof)@ios highas thamambigni dempRrEatune rand mlngﬁherls@hmoar@@ rate sufficient

to fornﬁ;%@%rtél cl‘?‘a& H%h égﬁéé% & BY 'sBrd n4RBHE gAﬁ’zE] ltj,%l geclﬂﬁques such

site ese osures are | ncor
as, forrrxasmplety Ry epesteorsopyhehew the presepcarcy thesp egta(qrsrvater) in the

‘ t alkali metal salts such as
crystals”%i it Tgf: .W?. um) and pot assi um salts, al kaline

'&ffmtlveamowm ors"therapeuticaliy foqthamm issingant to describe an
sl 3ot R O RS B ol IR okl gafhbiung the
aboveggted glisensgistandainug producing s Heasecatt@rapmtlc, iayaelipsative, inhibitory
orpre@é”ﬂawg ekbk€. Basic nitrogen-containing groups may be

uarterni zed with agents such as |ower al kyl halides
(B)@comeohpﬁ of Eohyula bean fammysaltswviichdwe alsy withindbessape of this

mventlo?\d 'F%‘?%)e’nc? 8{?:((%( r{aécgl)ﬁ&' }); ﬁbﬁﬁﬁlgaqnl‘%ﬁe?\ g%'ﬁﬁ}él'stogé gﬁ Mude

referehaeltty Balts mwesft valeghs athem\nsei gxiicatednT bie feram tsalids)', cmgzmployed

norr e, 482 oot Y BN SEE Ly AT, 46k as basi
salts formedath inordamipaadiva cegarnic dabgs.do ettt svhesed compound of
romndfh BBfEnafOREa8L By, WERHBRR Fhisfl d9Pde orimidazole,
and an acitic pfoietheswdr agdpdmdit ligitedripaucalbokdic acid posidierions ("inner
s} A oG iy SRTRRSEIMIAT b BHFBAR 0 E P ARt
Phamiaceutisalhoagtaptablei (e s sertexishphysiebgivalle sceeptableajtsatia are
preferpéd ta{\%ohgﬂ %éé/rcsa gé)ngl%fn%d gsg\@\ “éo]arl{slhc?(;f ﬁﬂ% ?bﬁﬁaéo%@?%@ the Formula |
may be formed for example, by reactmg a compound of Formula | with an amount of acid

“or base, such as an equivalent amount, in a medium such as one in which the sait

precipitates or in an aqueous medium followed by lyophilization.

Exemplary acid addition salts include acetates, ascorbates, benzoates,
benzenesulfonates, bisulfates, borates, butyrates, citrates, camphorates,
camphorsulfonates, fumarates, hydrochlorides, hydrobromides, hydroiodides, lactates,
maleates, methanesuifonates, naphthalenesulfonates, nitrates, oxalates, phosphates,
propionates, salicylates, succinates, sulfates, tartarates, thiocyanates, toluenesulfonates
(also known as tosylates,) and the like. Additionally, acids which are generally considered
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25 grouping is selected fromstrai ght or branched
chain al kyl (for exanple, acetyl, n-propyl, t-butyl,
wonoot/assy| ), al koxyal kyl (for exanpl e, methoxyaeisyioy/ 048646
aral kyl (for exanple, benzyl), aryloxyal kyl (for
exanpl e, phenoxynethyl), aryl (for exanple, phenyl
optionally substituted wth, for exanple, hal ogen,
Cl - 4al kyl , or Cl-4al koxy or am no); (2) sulfonate
esters, such as al kyl- or ggal kyl sul fonyl (for
exanpl e, nmet hanesulfonyl); (3) amno acid 30 esters
(for exanple, L-valyl or L- |soleucyl); (4) phosphonate
. .ester d (5 no- triphosphate ester
suitatiZ 3t fsrterraidn S RsrmacsuithiSetl SHY Fof B phprmaceutcal
comp?ﬁmﬂma?e dascugéed zgr gkmbté(:sbqrzi raaﬁlt éi&/fl d;amn?r@ta \€ds.) Handbook of
ereqQ a 2,3- - a cerol . .
Phargampr Sl pRasID g Use MANA DTG VOl GH: S. Berge

et al, uouﬁm wwrbﬁmaé@bmﬁ: @@:erﬁ:@kqngmr@s ad{aigs Ghadehiternational J. of
in their tautoneric for for exa

le, a )
Phariggbauierl 1985) BB 0 1R T ANdeRsen ehal TheiaHes PR Masicigal Chemistry

(1996 AcE8EMRPeYsC NcWEY B aR8 iR 3lWe oﬁaﬁdzessb@ﬁ%ad & Drug
i'nvention. The conpounds of Formul a may contain
E’,%%l

Admigigiraien Yvashingion.riC. eariheirsveksite). -51*? gelgperesarpdpcorporated

here,hlgy%grgﬁg@}heﬁ{eﬁ{ eoi soneric forns. It is intended that
stereoi someric forns of the compounds of Fornul a

] Ed@ﬂ%ﬁéaw Rasiepaitsinsiidenanawmiumfaltgaaligli melahsalts such as sodium,

lithiurdl éhél rp%’f’assﬁl.% BaR8! 4IkAind 85tRhe8NSalt MRH é@Balciu'ﬁn and magnesium
addi tion, Br esent | nvention enbraces all

salts, aisavith braaic oses (fonexamelsnoraanicamiBgRIRcE a5 f a
dlcchiN&Wé'Wn@Is tﬁﬂ!txﬂ’érﬁln'es hAQ RERE WAHHESMMRMIES BudP BQ a%mﬁ)e lysine

fused ring cls- and trans-forns, as wel
and the "h?xBﬁ?'éé“tf%Q%‘ epRiabiRg OTRURS May e @&fﬁ%n@ﬁdw@ agents such as

lower é]l(ﬁrﬂeh@@s (8 l%‘%éiﬁg HFHXI CarlH Bﬁtzf &flokdés, tlﬁoﬁﬁtﬁl?& %@%dldes) dialkyl

into their ivid ast erednmers on basi s

sulfateisderg. &wemudnemma@m dibuty} suitates) lang ﬂlﬁm@d@daﬁm g decyl, lauryl,
and &E%Fﬁl&lggé’stﬁoﬁh&é §Hd i yldé%? dfgapf(¥l h#iABs 2.0. b&hzyl and phenethyl

onat ogr ap ractio
bromigdesdtand pthers.on. Enantiomers can be separated by

c %lvﬁfcth' A4 s8fs %ﬂ@@a’s@'%ﬁt%%r@uﬁ%i‘l&@d 't@?})@ ﬁa}rﬁaceuttcallly acceptable

di astereoneric mxture reactron wt appropri
salts withirc el scaps: ofithe mmmoar(dealgas:ld aridl base sailld atesggnsidered

equiviiisit t§th&neBitbihs BF HRNQbrréd W&oﬁl 86hds &Y p?]rbg&;)s of the

separating the di astereo rs and vert| ng
inverfighir ol yzi ng) the individual diast ereomsrs to the

Cwmgem,@ i WP%HQEBEEFEB? théafr)ﬁﬁ'en?«g&%gg%nagﬁlclude the

oun opl soner g
fo"ovwoggtrwmﬁ ddl) earkpyylio) acid @séﬁré abiwised éweeﬁtarsflqaéupﬂ ajtthe hydroxy

arout i P @ oy FBRIAQERfy ERBRR0a28 PR 1 06 atr
groumn@ l%@@p@tmofsor@fstmhﬁgrd)ranw e&algtallm (@rmemm acetyl n-propyl,
t-butyl, or n-butyl), alkoxyalkyl (for example, methoxymethyl), aralkyl (for example,
benzyl), aryloxyalkyl (for example, phenoxymethyl), aryl (for example, phenyl optionally
substituted with, for example, halogen, Cj.salkyl, or Cy4alkoxy or amino); (2) sulfonate
esters, such as alkyl- or aralkylsulfonyl (for example, methanesulfonyl); (3) amino acid
esters (for example, L-valyl or L-isoleucyl); (4) phosphonate esters and (5) mono-, di- or
triphosphate esters. The phosphate esters may be further esterified by, for example, a

C1-20 alcohol or reactive derivative thereof, or by a 2,3-di (Cs.24)acyl glycerol.
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tautoneric fornms, and all such forns are enbraced
within the scope of the invention. Also, for exanple,
wabhlbo7kessos enol and i m ne-enam ne fornms of the eOMUSHVED48646

are included in the invention. 25 Al stereol soners

(for exanple, geonmetric isonmers, optical isoners and

the like) of the present conmpounds (including those

of the salts, solvates, esters and prodrugs of the
conpounds as well as the sg{ts, solvates and esters of

t he prodrugs), such as those which may exist due to
asynmetric carbons on various substituents, including

SRR e LSR5, SR Bigs orec,may

exist M thERitSQKPASTIC R (FdrASERIRNENES bh dnitBTor iMirtd ether). All such
contenpl ated within the sccr)é)e of this invention

tautoreHEC fjans pishaPnteartaied hesainrsRart ph FheeREﬁﬁ?PE'"Ve"{'O“

4=rnwdo%o@m, oF-FairuidY hay dortaini %méﬁw&%mmémeeé and,
thereé e conpounds of the invention ma exanpl e

WO
#ostdn gifesent WW@@BGIW%ZP{% Bﬁ?%ﬁﬁq fat gllﬁt@gonsomenc

forms%f tAk %Pnﬁoiﬁi@%ro? Fd?FndEaVaQ el P?r?)&urefsothe?é@”ﬂbﬁ»dufgsracemlc
racenates or with all other, or other sel ected

XU fah BOHGTdhe PreseimEnionn 1 diIon: o presgBhtnvention embraces

f
ok S i, PP Rrol R Fomty

incorpayatasca fpubledpend or g dysas dng, bath the cis- aﬁpdaﬁnfgfonyﬁdas well as
mlxtut'é’se aré lefabrhSed WiiHigd é&p%%ﬁhle%@é?ﬁio}‘l to 5 the salt,

sol vate, ester and prodrug of enantioners,
sP@%@T@é‘P@'ﬂ%mméf@éﬁ%ﬁ%be SgepatHed into thejs indivjAual diastereomers on

the bé§§'&ﬂ§elr bﬁy‘fﬁt‘%ﬂ%nﬂéal%ﬁ@t’e&\%s By rﬁQt‘?\oHE"W‘é'IF kndwn to those skilled in

ounds resent 1 nvention al so enbraces

the awts%tqspa%afpr 9@@9@ by cheomatngiashy ane/os fr%ti@g@lrﬁrysta"lzatlon
Enanh&’ﬁ%Pé bé’l'i‘ e?%ré't%@ HydS&SHveRifg iHe bafoné&id h@&u;éenh?d

but for t t hat” one or nore atons are repl ace
dlastwomer@tmmtwr@\hmgaa@ﬁoamh an ﬁass)nmatmsgcaﬂymséwe compound (eg.,

chlraldéJﬁIHrg @.#J fa[ Sk et E‘)r( Rﬁcf%?‘le%?’s md@ﬁl%rlaamﬁpﬁratlng the

oun I n nature. I soto
diasterganmsss and mopyedina .o by@r@lmw)dbe dndividual diaslereemers to the

correé% eng hﬁé’feﬂ ﬁﬁorﬂfer§1yﬂi%89§&nendgi‘f&?‘&Bmp@u‘hﬁggfﬁoggu%_l may be

osp orus, fluorine a l"'orine, suc

atropispmers (g.g1.4ubstitBer biyls) and arg consigersd 8s sartiafMhisdmdention.

j [ ' el | ed
Enan O R o e ety Qe TRRRR AFLEI R 1C,

18 lamﬁqms@eéhatstefemomwommwmmw oraysepistin gliferent
t

tautoHe?lElmeT Se%r[d Ql%h%ﬂ §'ﬁ§saélrt§0er§[§+atadreg \ﬁigr}l? IQIHe Fcoeé”@ tifvention.
Also, Fﬁcpree@mpl@ auketmencl am;t;@uoe—er@r@parfgw@qf medcompounds are included
in theQRb &SSP 1 ity. Further, substit ut| on with heavier

I sot opes such as deut eri um (i. 2H) may afford
c Altsierecisesmersdiari @Wﬁr@%@@gtrmggmm@ﬁtmmsgms end the like) of

the present compounds (including those of the salts, solvates, esters and prodrugs of the
compounds as well as the salts, solvates and esters of the prodrugs), such as those
which may exist due to asymmetric carbons on various substituents, including
enantiomeric forms (which may exist even in the absence of asymmetric carbons),
rotameric forms, atropisomers, and diastereomeric forms, are contemplated within the
scope of this invention, as are positional isomers (such as, for example, 4-pyridyl and 3-
pyridyl). Individual stereoisomers of the compounds of the invention may, for example, be
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nmet abolic stability (e.g., increased in vivo half-life
or reduced dosage requirenents) and 20 hence may be
woned7arssed i n sone circunstances. | sotopical | yreahsbkioed48646
conmpounds of Forrmula | can generally be prepared by
foll om ng procedures anal ogous to those disclosed in
the Schenes and/or in the Exanpl es hereinbel ow, by
substituting an appropriate isotopically |abelled
reagent for a non-isotopicgply |abelled reagent.
Pol ynmor phic fornms of the conmpounds of Fornmula | and of
the salts, solvates, 25 esters and prodrugs of the
are |nte be |ncluded in

co unds of Fornul a
substERBARHTES oh ptien fSRT PG o Pl s POIES) ToF FPbIee €5 grosmates or with
all otﬁéi?oﬁ@lﬁéﬁ dBlzted, siéedidoivarat The chlrﬁl oEritem6itth8present invention can

nave {5 S5 I BB SR o oA o8 HedBRmeSiaons. The use

of thet téﬁnsmsat\‘t MYRVAIRMPRYRIS "Bfodiligeahd tie M, 9 titeidadto edually apply to
phar nmaceut i cal conposi tions and net hods of the

he
the S ESDAIE, OREHENG PTOTHE Of FEEURMERy SEFRRIRAMEIR folamers, tautomers,

positib}Bl iSeieYs, Macematey 6f sfo%(#ugsnoﬁﬂ@ iMbertReddhp é&hdsﬂm e
carrier materials suitably selected wth res

t HaeinieepRidavention alsombraces isntprigally-labellgd gpmngunds of the
presetfl /dhtion %.M%%%ﬁé&@e ré@té&%r@?rﬁ bu@ ﬂﬂstHé §3ct that one or

(either solid-fi sem -solid l ed or
morefgtpmsre ropiaged Lyrast atqg@ havingan @tﬁ:mlg ,rraqassg@ rgass number different

from %édéchhﬁc lrr’i’e{(s%Q?fr rﬁ?@é %uﬁ{t%?lﬂ}sﬁébly ﬁi(fddiﬁﬁ natUWP EHerAPRs of isotopes

consi st ent conventi onal
that GaRdeeetRaratad I eompeyndsef “@(‘&Hﬁl"@n insfudgy igptopes of hydrogen,

carbcH] MitFRd i, Bk §én,| phddphoh®, 'ﬁ‘uBﬁné%*P:'detﬁo:‘iHe GRBA HsFH, 3Hh¢‘°‘C 4c,

ct r C ent 5 conbined with any oral
15N,1ﬁ |s1l‘tQ)X|qj u%ﬁa?% gﬁtﬁ%rrﬁ/q f%@@ﬁ‘tﬂiﬁfe inert carrier,

S AT isdtGHEAMRIabeiad EBPg?JﬁﬁBQ%? Foﬁrﬁuéﬂ @? Cthose labeled with 3H

; ?nesn um st earate, dica
and sQ) g @sefubunc,cornnwm @Ddfoéﬁhw’lf%i?d@ﬁéﬁ cb$tr 'Qw‘i‘Qﬂ feFaNs) Tritiated

(i.e., %@ﬁar‘icgﬁaxlﬂdﬁem :kfbé liso gﬁ@é‘ afte bn‘ti%ﬁla‘?{y trBFe?F&Flﬁor their ease of

uita bi nde ric S|nte agent
prepayatiore end rdeﬁ@ctagé«m stﬁlyerarsgbstltbteon witbr :ﬁreslotpnets lsgch as-

f
deutdfifh H1¢E; ' FPHIRG aHcRd ReliB Mefoy HRtiodfy ERMRIds ERfhg fciTareater
metaBglic siigbiith(engeincreased irevivo Aelffife gereduaed dmeaequnrementS) and
hencélﬁg@ Be F&%Preﬁ"iﬁ%ﬁﬁ?&ﬁc%rﬂé’tta%@é 1<SHREp BN BBEICH B9 Pounds of

as acaC| a um a
Formeda besry genenplly biel priepstsd bxotnllwamg/ pearedyregahalagdus to those
discl&%ﬁthé‘@ﬂ%rﬁ%&zﬁd’l@? et éxei)rh?fe% HB?c‘émB%ldW?rby QiRtufig an
osage or s I'C acl
appropsipte inatopisally labelied reagentfoua nendariopicatly lahriied 16agent.
! Eﬁ?ym&rgﬂ BﬁHLsaéFtﬁﬁ'd&%ﬂ&ﬁmd%td?rﬁd?mdi@i B4 Pt HLARE solvates,
esters and prodrugs of the compounds of Formula | are intended to be included in the

present invention.

Pharmalogical properties of the compounds of this invention.

In yet another embodiment, the present invention discloses methods for preparing
pharmaceutical compositions comprising the inventive compounds as an active
ingredient. In the pharmaceutical compositions and methods of the present invention, the
active ingredients will typically be administered in admixture with suitable carrier
materials suitably selected with respect to the intended form of administration, i.e. oral



10

15

20

25

30

Sweet eni ng and flavoring agents and preservati ves may

al so be included where appropriate. Sone of the terns
woav@ed7sdoove, nanely di sintegrants, diluents, PCT/US2006/048646

| ubricants, binders and the like, are discussed in

nore detail below Additionally, the conpositions of

the present invention may be formulated in 20

sustai ned rel ease formto provide the rate controlled

rel ease of any one or noreq@f the conponents or

active ingredients to optim ze the therapeutic

effects, i.e. thronbin receptor antagonists activity

and the |iKke. dosa forms for, t al ned
tabletsecapsies mmqnéel 52@5@ soist Qledtor i ﬁ@eq%a%wgeer for
consﬂt@!‘ldﬂ Trafhak néls@*saais@@rénslbaﬁaﬁmeeowmﬁlsI Sibpenglod@s and the like, and
conm@gr,%ne“c matrices inpregnated with the activ

BBronveRHORS Medmag e UtieR! drasticese /Y 8%‘3'88%9 fipreral

admnﬁ@ﬁé%rﬂmﬁ\esfeﬁh of TRGIBE G @éjaémeéé RS BEIWAHRY EsthpdRent may be
meric nmatrices. Liquid formpreparations include

combsrzﬁcxwrtb 0% qalsrp@rwngehaﬂaa@eﬁnceﬂb Ascepisbleined,camigre such as

Iactoé@%t&%h”?ﬁﬂrbgéeéelms%r n% ﬁ’@ﬁ@rﬁ -SRI, efiGalSiLFBhosphate, calcium
sol utions for parenteral 1'Jectl ons or addition of
o}

sulfate, e anapritel nethybalicphet @Qf"é‘r gra) arGthe likgh Moreover, when desired or
need&d SARBHIOBMdBR] luﬁ{iba?ﬁé”cﬁénﬁfb@raﬁhé&ibgnt%‘h"da coloring agents may also

preparations na so i nclude solutions for intranasal
be ingrrpPFAted ﬂrathq)w-xtm Reywders swddablets weydesromgrged of from about 5 to

abouf'68 PAlerHRRAGILIBRpAIdADI e for i nhal ati on may

I nclude solutions and solids in powder form which

M&itasld ﬁn@@@hﬂ@ﬁb@ﬂar‘@ht Bemutinh ﬁé’éﬁ?&l%a?@'do‘{n sweeteners natural
acceptable carrier such as inert conpressed gas,

and wtwwmﬁew% A8 FERCIRy S§9W§IQ"&?t?e§abeXY'B‘\%th:Q'EUWe'

polyetiyfese! @R/cﬁﬁaﬁd debgrﬁnﬁngftﬂbtlubﬁédr@s ther8 InY&@ bk dRéntioHed for use in
as cocoa butter is first nelted, and the active

these| fepag® oAMS| ROk apiey SediumhbapzRate otRdiymiaratalen spgium chioride, and
the 11| DS} SrahtsShER!stlick] RfbinyieINTBLS, Yk YFRIBRAME like.

m xture 1s then poured I nto convenient sSized nol

algdviitening diftliadiithg tJ@{t‘rﬁQlénﬁcﬁre%rf/%twég FRyi1Ed Bgﬁi\%luded where
are solidform repar ions which are intended to be

appropsidierIene °f§'h% s Beiegrabayse namely digintegrepigmdiluents, lubricants,

binddt BRaMAE 'lnﬁésar%odns&kés%rm Phére RtalPBERN.CT al
adm nivstration. 10 Such liquid forms include

S‘Plddﬁticﬁ@lyl mmﬁé@fwn@aﬂmerﬂrb%mﬁvemhﬁ ﬁ@vmwmuﬁzed in

the i nven al so be deliverabl e transdéermal | g
sustainpd re ?%ﬁ?s@é%tﬁ’l Pr@hﬂﬁ’i’ﬁdﬁ?t’ ?’Eﬂﬁoﬂ%’éﬁl egd4rleaprof @Y RANS or more of the

comparRaiS or bétweqngfecﬁeﬁt@sa |o?t|ﬁﬂ£lé fHe theRap&itRnsteuis i@ thBmbin
receplrtgg@g%ggp:s?@%@ttl\égnand the like. Suntabl%fdctosha%eq‘g;r%ls )éorosrustamed release
include layered tablets containing layers of varying disintegration rates or controlied
release polymeric matrices impregnated with the active components and shaped in tablet
form or capsules containing such impregnated or encapsulated porous polymeric
matrices.

Liquid form preparations include solutions, suspensions and emulsions. As an
example may be mentioned water or water-propylene glycol solutions for parenteral
injections or addition of sweeteners and pacifiers for oral solutions, suspensions and
emulsions. Liquid form preparations may also include solutions for intranasal
administration.
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are conventional in the art for this purpose. 15 The
conpounds of the invention may al so be adm ni stered
woned7iogs80p nt r avenously, intranasally or PCT/US2006/048646
subcut aneously. The conpounds of the invention nay
al so conprise preparations which are in a unit dosage
form In such form the preparation is subdivided into
suitably sized unit doses containing appropriate
quantities of the active cggponents, e.g., an
effective 20 anobunt to achieve the deS|red pur pose.
The quantity of the inventive active conposition in a
unit dose of par atj on be general ly varied or

re
aﬁﬁeﬁg&rﬁpafﬁwéw@b@ Ry ﬁ/haéatm M@y aniuge soligns and solids in

powd“ér'fbm"ﬂ,r@m%h m&y BEEh 2BmbidatRin 3Re YipharfhacBufi®alt ac%'é%table carrier
ranms, nore preferably from about 1.0 to” about

Suchmnﬁ%qoin@rg%ed ga% - 9phPgeR. f r om about | to about
Z%rfﬁrébbﬂﬁégﬁ_rpp@éﬁ%ﬁbg' A%W tditifg %@x@fcﬁ' &34 Mixture of fatty acid

licatio he actual dosa may be varied

glycea'éisé FICA@SUpRsvat budter g firsd mel%ob@@d tb@)@Cth\% ingvedigntlis dispersed
hom@d?s\f%'dufsw #krdiA %ycéiﬁ’ﬁh bPmeiFslrrl‘ﬁl ri’ge %%qr?%ﬂomolgeneous mixture is
techni ques are nown to t ose ski

then RPPrengF%P@N%NeMﬁZ%m*F’% redlowgsdageot andthenebsiselidify-
t bﬂs@mdw&ed B@’ @&:o% Js;te #ég,opéq,m.eh %P@frﬁéinc?]ed’fo Be converted,

tinmes pe . he anp re uency
ShOftbth‘i*fﬁr%tl‘p‘ﬁt todmuwl farm preppeatiang for esier-erabetipatgnteral administration.

Suchl INIFIRSH Gl Jﬁﬂ@ Qgsﬁér‘;snbr?é? d eﬁuﬂﬁaﬁéal ly
r ecomrended dm% osage reginen

adierrappaundnohie invenfior menalgp be df-lloerabie tragsdemally. The

r
vansga ey ERARRAY 1 APl el

emU'ﬁ'é’@ﬁ @n.dt%%e incudrssiera Henseemesipateipetlithe matris @it reseovoir type as
are canéz&%reah mm:,t RéiftnRlp .ﬁgsﬁesure made of nethyl

cel I'ul ose, %/)w ny ols, or denatured gel atins
orThg %ﬁmnonﬂms plbihei inversiorcmay ilse by asonipistered anally, intravenously,

intrars |o§|sggﬂt,gﬂeagg,yve ingredients. Hard shell capsules

are i ca e of blends of 5 relatively high gel
tTH‘@dg!mpDUm;S ah@epovan@n mayeilsa comprisa @reparatibes which are in a

unit d&s%ﬁhffom?ylnc cfje AP & s%%dﬂr‘(c?%dag‘%’ ?ﬂﬁéﬁlg sized unit

plas |C|zeré reservatives
doses @oat%ramg reppsepriale thdt&els obthecadivearpenpanents caaian efgectwe

amonﬁ?%‘éHe‘(/%t é%ﬁga‘?ﬁ a%g/g th suitable diluents. The

can e prepared by conpression of nixtures or
grideuguantity of thst invertivergctivet canpesitian iroa unitrdose of preparation may

oo o418 140 GPTIAEHSAL 1  EPA Bof60 farame
preferghly & niom abput 1.0 to about 950 milligrams, more preferably from about 1.0 to
about 500 milligrams, and typically from about 1 to about 250 milligrams, according to the
particular application. The actual dosage employed may be varied depending upon the
patient's age, sex, weight and severity of the condition being treated. Such techniques
are well known to those skilled in the art.

Generally, the human oral dosage form containing the active ingredients can be
administered 1 or 2 times per day. The amount and frequency of the administration will
be regulated according to the judgment of the attending clinician. A generally
recommended daily dosage regimen for oral administration may range from about 1.0

milligram to about 1,000 milligrams per day, in single or divided doses.
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sem -solid matrix. Powder for constitution refers to

powder bl ends containing the active ingredients and
weunid7asseo di | uent s whi ch can be suspended i n WRCEMUSBI06/048646

juices. Diluent - refers to substances that usually

make up the major portion of the 15 conposition or

dosage form Suitable diluents include sugars such as

| act ose, sucrose, mannitol and sorbitol; starches

derived from wheat, corn, g4ce and potato; and

cellul oses such as mcrocrystalline cellulose. The

anount of diluent in the conposition can range from

gout 10 to about 90% bg q\g@i ht of the total
RE¥sHeefyhterpisAredgscybe out 25 to about 75%

Meapsalcef Rifevd! ty d §pubialontainér 610emdostireGR%HE vf WRitBlitcellulose,

even nore 20 preferably from about 12 to about

PolyviB L AIePBgIRa A dEnaibred Gl B Siirah JorRIEore Gaaning compositions
compﬁ@ﬂﬁc’tﬁbtddﬁ%tlﬁgr‘é%‘éhté tH%%ll%sh!es(éi‘e%ﬁkSW AzRle Gflends of

rel ease di canents. Suit |S|ntegrants
relatively mg!bg%ltsam@ bone gng p%ts&sm g@!amﬁ eFhengrpuie gself may contain

smann%ﬁémg%f%gee 6§aq}§ﬁ aARY b Bpasy.er&brybnéb?ééa?vamsur al
synt h | ocust bean, karaya, guar,

t Fagledarefersded agr@preaf@mqnm@léegmﬂd dosage fewn sgptainiag the active
ingredBhIYWRR |s'uH{a?l%edI%ﬂt§ %bngfé@ﬁggw% &I'éc?kil BbRPession of mixtures

m crocrystal l I ne | oses and cros

or Ql”aﬂl{ﬁt&ﬂ%@btélﬂquv wet grangdation; dengeanulalinnes by compaction.
C%F%lﬂféfie@&: theaé&*ve% diiftd d%:ﬁae?é&i o §ol§5*h£*eé‘ﬂ¢a hydrophillic
sodi u ginate; clays s has bent oni t es;
semi-spli¢ Matgsent ni xtures The anmount of disint egrant in
t
}?%MWW&(%ﬁsQﬁuWre?%glthI%oﬁﬂgﬁo %%% % gﬁt@ﬁ#@ actR¥@ingredients
and sgfigble diluentswhigivean be wspengsdinwa rmﬂ@rlces refers to
v t t
B Rl i ot SRS SR8 0B or e
compgsitioncordasiags foem. Suitaltle diluents include sugarsisuch aplactose, sucrose,

rone T 4GSR S B 508 B8 g coies

such agemcro@ustaublleezaﬂumer $he |am¢tmi@fsiilgamtsm§he I¢_0a:sposntron can range
from %gét}ﬂtof@ 56@;&?@ bgﬂkélg; f iAot %Bhpo%ﬂ[ i, Ibhéfgﬂégﬂ? from about 25

as acacCl a
to aboutaffalbamadre Mefarauv ifross abbus&MeuoetﬁﬂPAdw walgiit,r#ven more

prefegééq|?frpﬁpgbgm (?te'ﬁ?’/d ammoni um cal ci um al gi nat e;

ul"osrc nma erla such 5 as met hyl cel | ul ose and
s&iqsiumgganbol;efmgttnyu@tsnalgsl asiledhliothe composition to help it break apart

(disin%%%lfl@r}yé?{oo@{é% E%Lrﬁ@bﬂc%%?s Atapyd H@xﬁ&ﬁ{aﬁ’h% ﬂ\%ﬂfde starches; "cold

ani cs s as magnesi um al um nu
waterfsriubled umdlﬁéd stanclees $uch ae sedivpo sabioxymediny! stargh; hatoral and

synth@lﬂe létun?s 5Qch as locust bean, karaya, guar, tragacanth and agar; cellulose

~ derivatives such as methylcellulose and sodium carboxymethylcellulose; microcrystalline

celluloses and cross-linked microcrystalline celluloses such as sodium croscarmellose;
alginates such as alginic acid and sodium alginate; clays such as bentonites; and
effervescent mixtures. The amount of disintegrant in the composition can range from
about 2 to about 15% by weight of the compaosition, more preferably from about 4 to
about 10% by weight.

Binder - refers to substances that bind or "glue” powders together and make them
cohesive by forming granules, thus serving as the "adhesive" in the formulation. Binders
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about 20% by wei ght of the conposition, nore
preferably from about 3 to about 10% by weight, even
wounoE/psseder abl y from about 3 to about 6% by wecghis2008048646
Lubricant - refers to a substance added to the dosage
formto enable the tablet, granules, etc. after it
has been conpressed, to release fromthe nold or die
by reducing friction or wear. Suitable |ubricants
include netallic stearatesyguch as nmagnesi um
Stearate, calcium stearate or potassium stearate;
stearic acid; high nelting point waxes; and vvater
sol ubl e |ubricants such as sadium chl ori de, sodi

add qobestygstrengiiplrpady avaable isthagiluant or @Htk(‘,ng agent Su'tab’e binders
includk®@by %’]’érﬁ%&ﬁ%@éd&@éé SBFENEs lderioBa iffn M'é&ﬁtrﬁ:eaérﬁi potato;

usua added at the very | ast step before
natur@bﬂ*ﬂﬁéssycb RS a¢atdd qaleln ﬁ@@traeacwtes gativaliyesif seaweed such as

alginR A &Rinsh él@ﬁatégéﬁé‘ Hhﬁﬁorﬂﬂﬁ\ cdcibid tﬂ%ﬁibté*‘@éﬁuﬂiﬁc l¥Rerials such

parts of the Tablet press. anoun ['ubricant 1n

as mefhylceliwiossiandosodivm ¢aarhgéyme&bm‘l@ﬂulmse@rw to about 5%
hydr@&g\’@dg@rﬁ l'f}flceg@foé"eo?g r@/ ;gﬁrobldeﬁﬁ %%@&&%éﬁlgg‘gﬁﬁﬁ‘ég magnesium

alum@yauslhg_al@qﬁby amgun@f@mder@ it nompogrﬁiperqa@l rangatfrom about 2 to
abouP?G%ew @efizﬁ‘h'd? @hé‘egn'l {tﬂﬁeﬁ?\?\/@ ip?éf%\%tﬁ?ﬂ"b %8 lsé 'té:ﬁbout 10% by

ranulmati ons, S SNDO
Welg*Suﬁvgb ntorglnramab,lyufm @deut3 Ite abQUUG%»@sdwelgaMd talc.

Th

FRCORERN ey SRl fd ARy PPRR. 44 PRy BRBul e bl
granygayriei afteimit has beensompressed, é«b@ehease frono thebmeld oo4lieyby reducing
fnctnd%ﬂbéar i tQBlé’L ubRaf@SAbinde n?é?ﬁih@s@éﬁ%téé@crpéfmﬁesmm

coloration to e conp03|t|on or osage
steargig; galoiimmteanate oanotassiuinisteasale; gteatie apjdihigh meltinglpoint waxes;

and \Qﬁ'-it@F' §ol@%f?lubﬁ@§ﬂ{sb§%hoé§ %&uﬁ%ﬂl@%@ fs%%ﬁn% kﬁeerﬁ%oéféc RoBfim acetate,

?%a um num oxl1 de anount
sodiugy efeate.apolyethylenecglyedis @nd@i‘lﬂleuonabbubn@ntbyr%sg@ity added at the

very %@Pg%ﬂ | oﬁl’é b(?f“B ?s&?&( esrlr?c%l tYlegrn?L'fgt OHlIes?nfLoﬁ g‘léég? ?éls of the

aval refer e an

granules ahi din beheeer thar milﬂdgelpmglsmilthmtahjet prelssr dpe amaunt of lubricant
_ . . oW SLRN © ool Lo N
in th Brfietin TRTAAGE i Boblif 243 RS o7 b WS AR hé BBlpeosition.
prefegably fnom ebout/520GEHDIT 286 InGIETPresIably fogra Gbut 073 to about 1.5% by
weig nventi onal nethods for preparing tablets are known.

uch nmethods include dry nethods such as direct
c éitistent s matedaldhebpravests caking agd imprave the fiovo dharadtdristics of

gramﬁrggagsgts'roggat %"H\;\%%F’&%@?gg u?lk Igltlhghltactﬁg |81re1nts i ﬁlulde silicon dioxide
and l‘ab‘p ifbefamountmifrglisentin the conwosition ¢an rangamﬁ)d)re about 0.1% to about
5% b9%§lllte(§f théqgfé?ﬁbﬁ'n% 'sﬁ%na&%ferably from about 0.5 to about 2% by weight.

Coloring agents - excipients that provide coloration to the composition or the
dosage form. Such excipients can include food grade dyes and food grade dyes
adsorbed onto a suitable adsorbent such as clay or aluminum oxide. The amount of the
coloring agent can vary from about 0.1 to about 5% by weight of the composition,
preferably from about 0.1 to about 1%.

Bioavailability - refers to the rate and extent to which the active drug ingredient or
therapeutic moiety is absorbed into the systemic circulation from an administered dosage
form as compared to a standard or control.
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5 the like are also well known. \Wen adm nistering a
conbi nation therapy to a patient in need of such
wadoi7rsp at i on, the therapeutic agents in thePCT/US2006/048646
conbi nation, or a pharmaceutical conposition or
conpositions conprising the therapeutic agents, may be
adm ni stered in any order such as, for exanple,
sequentially, concurrently, sinmultaneously and the
like. 10 The anmpunts of tlhe various actives in such
conmbi nation therapy may be different anounts (dosage
annunts) or same ampunts (dosage anounts). The term
"pharmaceuti cal conposition” is also inten

RaHBREE HUTahoRs ToLIEREaRa b RS KR HGH Mgods include dry

meth8@s 8G6eh BBidirect eHMpbrERibrPAndebmprésdion BE gfshlatior] M@))duoed by
pharmaceutically "actjive agents such as, for exa

comp@c&!eﬂp%ruwat Ppthadls r&5eREPEGilRToresy 2R CaRvastional methods for
makn%’é’@tﬁér%ﬁﬁs s eRimipRinRtibAGUER AR, Fdtexanfile, @épﬁl@s suppositories and

ditional agents described herein, along wth any
the l"m]afera@@mlb@mwm nactive excipients. The bul k

CQUREs 'aHhﬁﬁ‘is??ﬁ'un;DeéEBm'bﬂ%ti\’)hC{H yc{e%a.ga.émuﬁ neea of such

contain fixe unt s afore-sald "nore than one

admlpﬁﬁﬁhﬁ@ébeutbanapputla@gevts iadbe combimaiion, or @ Q*mfmeuh@ﬂf
comdo% C}lﬁ‘\t %‘L % Qﬁéng‘éémp%mﬁ%e I%?@r% Eﬁﬁgﬁgeh@t fhay be administered in

1 VI dosa e uni ratlv osa uni t
any qrger sichHas foa@sargelej rﬁegugnwlyagomm@itbo smulbane%lswd the like.

The érhSuHé@f thékzghbé‘é Exgvéﬂﬁ IRMEIMSIRSESH Maﬂ??ﬁ“é%ﬂbé’ﬁ.fferent

treat Ing a pa I ent n1n|ster|n harmaceuti ca
amowdsfdasadeoameuntsher §a6@eamoum:se(ﬁlps@@1e amcmr%) The tafeed

"phaﬁﬁ’? éiﬁf&ﬁ% okilisn' ﬁ% 4184 ﬁ{téﬁ’décfﬂo SMcdhibasy B6®- tﬁ@'lﬂllk composition

conposi |on and 1 ndi vi dual dosage wunits.
and ipdividual desage Lpits pgmogeé of marethaupaede- g:ow\m)maxmaﬁautlcally

actnv?%g@ﬂfé Mididds, ?81;95 %n@ﬁ f the dr 5%‘} lﬁ@rﬂmnsand an

sage anount s osage u
additiongt agent wle@edémreﬁh@hstsm éhe adéjlonal agm’eéd@sambed herein, along

with %@gﬁﬁ {eLﬁH:‘éhy ﬁ"#glrlgn?&?%ﬁ% gfﬂc% b&lﬂ%ﬁl‘\sﬂﬁl@or{ 5%§Lach individual

dosawtmtda(rmc)_raama’ iXedlArsofintsrof ke afore&ands Piage thasugpre pharmaceutically

activé’%yemas“?’ﬁﬁ%Bﬁhécmﬁ?@éih&ﬂé {?\at Ve erot et bebASfned into
earliter, the i nventron I ncludes tautoners,” rotaners,

individnahdosags gnithdn usicatist dosageswnitissarobral dosape enttisueh as tablets,

pills &Wﬂ%s ﬁ%ﬁgﬂ%&ngﬁverﬁ‘f&-@&%nﬁ Blnl\&ﬂob Q)fttl% tlﬁé,a y&%)i(elnst’ tby

a precuates nventive conp
admlmst@mg alpharmacentidat cOmpesitioBufthe veesealt nmmmanés also intended to

oo S55iely I B ASaHESOE SR il o

unitsefibasli foeititisratior puiposes: a congiasindas éormulaet Aod apfantiviral agent may
be p:‘éééhgﬁ% ﬁirég agﬁéﬂﬁ%jﬂgé%gé Eﬁl onk n‘? %Lszrléé]le dHLEgEUMPRY!Sa capsule, a
tablet and the Ilke) A commercial example of such single dosage unit containing fixed
amounts of two different active compounds is VYTORIN® (available from Merck
Schering-Plough Pharmaceuticals, Kenilworth, New Jersey).

As stated eatrlier, the invention includes tautomers, rotamers, enantiomers and
other sterecisomers of the inventive compounds also. Thus, as one skilled in the art
appreciates, some of the inventive compounds may exist in suitable isomeric forms. Such

variations are contemplated to be within the scope of the invention.
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known in the art. Illustrative procedures are outlined
in the follow ng reaction schenes. The illustrations
wehaerlodsgsoat be construed to limt the scope of PCIAIS2006/048646
invention which is 5 defined in the appended cl ai ns.
Al ternative nmechani stic pat hways and anal ogous
structures wll be apparent to those skilled in the
art. Experinmental Exanples 10 Scheme | OHC NH2 / O
HOJOVe Ho HN I :1:j0 ----gg------ NaCNBH3 H O MeOH H
COMe H Co2Me 3 4 1. UGH(§ ONNCH2I2 ~-N 2. (COCQz
H---- OSm HCO2H 3. AICI3 OTHEOH 56 7 1 NaH -
\L Ar’}'q;\ti;ulzgg @iﬁgt/mdqnep@tﬂgﬁ_mwntpp cplsqggglg; f:l;(r)\e'éhlod c% mgkigg 'ﬂula

compounds disclosed herein. The compounds may be prepared by several techniques
known in the art. lllustrative procedures are outlined in the following reaction schemes.
The illustrations should not be construed to limit the scope of the invention which is
defined in the appended claims. Alternative mechanistic pathways and analogous
structures will be apparent to those skilled in the art.

Experimental Examples

Scheme 1

OHC

\© o
HN
HO\)__ﬁroMe —— HO\/\ col"‘z OXN/\Q
= NaCNBH, = \/:\

H H CH,CL
1
3 4
o)
>\ 1 LiOH
N CH2|2 N
2. (cocs)z = .
COzH 3. AlCl, THF H oM
: .
(o]
NaH o)kN _Hz, PdIC )LN Dess-Martin D~
o]
ﬁ: Oxldatlon 5

o]
n-Buli

PO(OEl),
“ "N

]
= 11
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50 O0y-NH2, Rh/C o~H Dess-Martin o Nt w O Oxidation
w0 2007R@40CHO 8 14 15 O\\\\ Ol ~N n- BuLi H PQ( CBCY/AISRN6/048646
N 11 16 F ' | F The synthesis of the targets
described in this invention are described in Scheme 1
10 starting with serine nethyl ester | (note, that
al though this invention starts with D-serine nmethyl
ester, by starting with L-ggrine nmethyl ester using
simlar chem stry, other enbodinments of the clained
i nvention can be derived), which upon reductive
am nation wth benzal dehyde 2 gave the N benzyl ated
serine derivative 3. The N-benzyl ated serine
derivative 3 was treated with carbonyl diimdazole to
yield the carbonylimdazole 15 nethyl ester 4. The
net hyl ester of conmpound 4 was deprotected using BBr3
Alternativelyed by oxalyl chloride treatnent, which nediated
the formation of an acid chloride. Friedel crafts
0 reactl on of the acid chloride gaveqQthe tricyclic
e Ha Ry Deys-Martia M| odi de
lted in th [ ; i 0 clic
onpound whi ch “wels s eagkelg Wth base"o yield an
8 epoxi de 8 which was subjected to hydrdenol ytic ring
openi ng f owed 20 by Dess-Martin oxidation to give
t he al deh Condensati on of the al dehyde 10 with
theﬂ'&v&éphoma e~11 under Enmons-Wadsworth reaction

The synthesis of the targets described in this invention are described in Scheme 1
starting with serine methyl ester 1 (note, that although this invention starts with D-serine
methyl ester, by starting with L-serine methy! ester using similar chemistry, other

embodiments of the claimed invention can be derived), which upon reductive amination

with benzaldehyde 2 gave the N-benzylated serine derivative 3. The N-benzylated serine
derivative 3 was treated with carbonyldiimidazote to yield the carbonylimidazole
methylester 4. The methylester of compound 4 was deprotected using BBr; followed by
oxalyl chloride treatment, which mediated the formation of an acid chloride. Friedel crafts
reaction of the acid chloride gave the tricyclic ketone 6. Treatment of 6 with samarium-
diiodide resulted in the formation of an iodo tricyclic compound, which was reacted with
base to yield an epoxide 8 which was subjected to hydrogenolytic ring opening followed
by Dess-Martin oxidation to give the aldehyde 10. Condensation of the aldehyde 10 with
the phosphonate 11 under Emmons-Wadsworth reaction conditions gave the olefin 12 &
13. Alternatively, 8 could be catalytically reduced using rhodium to give the
perhydroisoquinoline derivative 14 which could be converted to the final product 16 using
the above protocol.



10

15

20

13. Alternatively, 8 could be catalytically reduced
using rhodiumto give the perhydroisoquinoline
wdeoinoasdove 14 which could be converted to therErmnakoos/ 048646

product 16 using the above protocol. 25 WO

2007/ 075809 PCT/ US2006/ 048646 50 Exanple I:

Preparati on of

10-{2-[5-(3-Fl uoro-phenyl)-pyridin-2-yl]-vinyl}-1,5,10

, 10a- tetrahydro-oxazol o 35¢- bjisoquinoli n-3-one Step

1: 5H O, ? NH2 NHHOLOW 2 - HOO® HHII OO

3 Amxture of D-Serine (7.71 g, 49 muol),

benzal dehyde (7.6 nL, 74 mmol) and NaCNBH3 (9.1g, 147
Examptell) Reepasation od 16w [&mmemiemw)mmaaymwnyl}-1 5,10,10a-
tetraHVdfro-8k s waﬂ in O nL of ether, washed

vv*t?h gsz;t u?la ed ﬂ%%éngé%ﬂ%gd with 10 NaHCCB The

sol vent was renoved | eaving a nethylester (conpound 3)
Stepfinat was purified using colum chromatography,

resulting in a yield of 3.41 g of the nethylester.

Step 22 0 HNH N HO Ove 0L OV vH O O 15 3 4 The

nmet hyl esigd \ (3.41 g, 16.3 mml) was

di ssol ve and 40 nL of et hyl

acet at e. K bonyl dii m dazole (3.5 g, 21.6 mol)

HO.__A.__-OMe OMe

A mixture of D-Serine (7.71 g, 49 mmol), benzaldehyde (7.6 mL, 74 mmol) and
NaCNBH3 (9.1g, 147 mmol) was stirred over the weekend in MeOH (50 mL). The
mixture was poured into 200 mL of ether, washed with saturated NaHCQ3;, and dried with
NaHCOs. The solvent was removed leaving a methylester (compound 3) that was
purified using column chromatography, resulting in a yield of 3.41 g of the methylester.

Steb 2;

The methylester product of step 1 (3.41 g, 16.3 mmol) was dissolved in 80 mL of
CH.Cl, and 40 mL of ethyl acetate. 1,1-carbonyldiimidazole (3.5 g, 21.6 mmol) was
added to the solution and stirred for 1 h at room temperature. Solvent was removed from
the solution leaving a carbonylimidazole methylester that was further purified by column
chromatography and produced a yield of 2.5 grams of carbonylimidazole methylester.

Step 3:
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added to the solution and stirred for 1 h at room

tenperature. Solvent was renoved from 20 the sol ution
woeerinsgoa car bonyl i m dazol e net hyl ester that wa%/US2006/048646

further purified by colum chromat ography and

produced a yield of 2.5 grans of carbon yl imidazole

met hyl ester. Step 3: WD 2007/ 075809 PCT/ US2006/ 048646

5100 NBBr3N O0,', WO~-OH ""tt OHtl O 45

The carbonylim dazole nethy] ester product of step 2

(2.3 g, 9.78 mol) was dissolved in 10 nL of CH2Cl 2

foll owed by the addition of 1IN BBr3 at 0 C. The

sol ution s stirred at room tenperature overnight

t hen pour to water and extracted fth ethyl 5
acetate. T xtract was dried with t hen the
sol vent was nenoved to yield 2.14. a crude

car boxyf+enati d (co nd 5). Steyp 4: 0O N9 1
(CCOC1) gN Q0 ofdul. OO0/A0 % 6 The crude
carboxylTczafid (1 g, 4.5 mol) i ved in 15 nl

of CH2CI2 an@d cooled down to O C. Okallyl chloride (1
m., 9.2 rmgl) was added to the solutioh and stirred
at roomtenperature for 2 h. The sol ¥ent was renoved

I [ 1 0 ! d I
3R B eR DS ity odfep FROHAE B BT 2 (5S §98 mmal) was
dissopvgdgngl0 3. qChidbiz foNlawen y-iDe: 2P ok Chr by HEE3 ALQ K The solution
was stiorededt! rornT tempidratund evemightohen pouead ado Iveatet and extracted with ethyl
acetate. The extract was dried with MgSO, then the solvent was removed to yield 2.1 g.
of a crude carboxylic acid (compound 5).

Step 4:

O (o]

>\\N 1. (COCI), >\\N

e

0\/5\(@' 2. AICl O

H H
O (o]

5 6

The crude carboxylic acid (1 g, 4.5 mmol) was dissolved in 15 ml of CH,Cl> and
cooled down to 0 °C. Oxalyl chioride (1 miL, 9.2 mmol) was added to the solution and
stirred at room temperature for 2 h. The solvent was removed leaving a crude product.
The crude product was added to 20 ml of CH,Cl; followed by the addition of AICl; (1.3 g,
10 mmol). The reaction mixture was heated to reflux for 2h under nitrogen then cooled to
room temperature and diluted with CH2Cl,. The methylene chloride diluent was washed
with water, dried with MgSOQ,, and purified by column chromatography to yield 0.34 g of a
tricyclic ketone (compound 6).

Step 5:
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roomtenperature and diluted with CH2Cl 2. The
nmet hyl ene chl oride diluent was washed wth water,
wdnro@d7sdob h MgSO4, and purified by col umm PCT/US2006/048646

chromat ography to yield 0.34 g of a tricyclic ketone

(conpound 6). 20 Step 5: WD 2007/075809

PCT/ US2006/ 048646 52 CH2I2 N ONO SmH OH 0 6 7 The

tricyclic ketone (conmpound 6) (290 ng, 1.4 nmol) and

CH212 in THE (10 m -) wersgpadded dropwi se to a

Samari an sol ution prepared by suspendi ng samari um

(1.3g, 8.55 mmol) in dry THE (6nL) under N2 at OC

The m xture was stirred at 0C for 2 h 5 then washed
O>\\Wlth AN HCl and driled with MySO4. The mixture was then

tr¢cycllc derivative (Compound 7) (320 ng, 0.93 mmol)
s dissolved in THE (75 m_) at roomtenperature under
N2 and 55% NaH (166 ng ) was added.
r éhettrigyclig ketone (mpevw mzw &g HAtmmed rd fiﬁ*a!mmaTHF (10 mL)

were taﬁldéylcdirlopwlée epaxsanatibatsolgisorf prégired py shspathding samarium (1.3g,
8.55 ﬁﬁ’tl\b’lﬁ ot e i E‘Fg}édgp Né OE?(S%éSQ'h@[}:%ItB}ehﬁaB (ﬁtléred@t 0°C for2 h

then waghed; witl TN HCT and dried with gS0s. The mixture was then purified by
column chromatography to afford 73 mg of an iodo tricyclic compound (compound 7).

Step 6:

The iodomethyl tricyclic derivative {(Compound 7) (320 mg, 0.93 mmol) was
dissolved in THF (5 mL) at room temperature under N, and 55% NaH (166 mg, 2.4
mmol) was added. The reaction mixiure was stirred overnight resulting in a tricyclic
epoxide that was further purified by column chromatography to yield 150 mg of the
tricyclic epoxide (compound 8).

Step 7:

The tricyclic epoxide (compound 8) (150 mg, 0.68 mmol) was hydrogenated in

. ethyl acetate (8 mL) with 10% Pd/C (200 mg) for 4 h at 1 atm (~14 psi) Hz resulting in a
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HOHOH 20 $ 9 The tricyclic epoxide (conpound 8)
(150 ng, 0.69 mmol) was hydrogenated in ethyl acetate
wO&oorioyssawt h 10% Pd/ C (200 ng) for 4 h at 1 at RCTAS4006/048646

psi) H2 resulting in a WO 2007/ 075809

PCT/ US2006/ 048646 53 hydroxynethyl tricyclic conpound

(conpound 9) that was further purified by colum

chromat ography to yield 100 ng of conpound 9. Step 8:

50N/ O Dess-Martin N 53" 0\ F OHd 9 HO10

The hydroxynmethyl tricyclic conpound (Conmpound 9) (44

nmg, 0.2 mmol) was added to CH2CI2 (4 m-) foll owed by

the addition of Dess-Martin reagent (136 ng, 0.32
hydroxgoieth  ntfichalidCed gy (can@unthdl) ) thal veas dasthheropurified by column

] WERS)i [ o8 enperature for 2h 40
Chron?nétﬁb;%@ corrtlaiéﬁr?e‘{jddvavi tgﬁéfa sol u‘%?io% of saturated Na2S2C3

(20 mL). The m xture was then extracted with CH2Cl 2
Step@nd dried with MgSO4. The solvent was renobved to

afford the crude tricyclic aldehyde (conpound 10) to
o0 be used in the next step wthout purification. 15

00 EtO.Oj N EEO- ONH
Dess-Martin >\\N
—_— o _A

In

o]
10

The hydroxymethyl tricyclic compound (Compound 9) (44 mg, 0:2 mmol) was
added to CH2Cl; (4 mL) followed by the addition of Dess-Martin reagent (136 mg, 0.32
mmol) and NaHCO; (27 mg, 0.32 mmol). The reaction mixture was stirred at room
temperature for 2h 40 min and combined with a solution of saturated Na;S203; (20 mL).
The mixture was then extracted with CH,Cl, and dried with MgSQO4. The solvent was
removed to afford the crude ftricyclic aldehyde (compound 10) to be used in the next step
without purification.

©
I

Step 9:

12 & 13

F
The crude tricyclic aldehyde (compound 10) from step 8 in THF (3 mL) was added

to a reaction mixture that was prepared by cooling a solution of [5-(3-Fluoro-phenyl)-
pyridin-2-ylmethyl]-phosphonic acid diethyl ester (compound 11) (162 mg, 0.5 mmol) in
THF (3mL) to 0°C using an ice bath then adding 2.5 M n-BuLi (0.2 mL, 0.5 mmol) and
stirring it at 0°C for 15 min followed by addition of titanium tetraisopropoxide (Ti(O-iPr)s)
(142 mg, 0.5 mol) then warming the reaction mixture to room temperature. The reaction
mixture, now containing the crude tricyclic aldehyde (compound 10) was stirred at room
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O~-NF11 /" OHoOo 12 & 13 10 F The crude tricyclic
al dehyde (conpound 10) fromstep 8 in THE (3 m-) was
wadded7s89 a reaction m xture that was prepar eBCIDYS2006/048646

cooling a solution of [5-(3-Fluoro-phenyi)- 20

pyri di n-2-yl met hyl ] - phosphoni c acid di ethyl ester

(conmpound 11) (162 ng, 0.5 mmol) in THE (3nL) to 0C

using an ice bath then adding 2.5 M n-BuLi (0.2 nL,

0.5 mmol) and stirring itsat OC for 15 mn fol |l owed

by addition of titaniumtetrai sopropoxide (Ti(OiPr)4)

(142 ng, 0.5 nol) then warm ng the reaction mxture to

roomtenperature. The reaction mXxture, now
tempesaiuse evaEighie diutegewithi eyl acetaled@oy od.)( washed withl syturated K-Na-
-tartra'tg,s deibd rwigel mgsog%nd/\@eaa%gé@@ﬁ@&uﬁﬁg /cHaﬁﬂlaﬁngé&%f!ﬁnmch afforded

vVerni .o dil ute . e acerate

targel ebrBRGAGS A ME IR, Mbigh ot 1REEHE (a1l ogHRE caroon.  Target
comppuris\ 2048 & AN-+ddp Ehearebinpjecentafringagonist dwtixityiy27% inhibition at 1
1M andi 131 387 O-€6 Thishbibt ReesmoerAd tagbhistittibity: W Eihdion at 1 pM.

i soneric at the benzylic carbon. Target conpounds 12:

387 (M+1l); Thronmbin Receptor Angagonist Activity: 27%

inhibition at 1 5 pMand 13: 387 (Mtl); Thronbin

Exarfiplep! Mrepatatiom os H 04-[54(3-Fiuckdphériyippiiridiin Z-yij-vinyi}-

dec%%?éoé&ﬁﬁ?ﬁ%{dp err'1§fi?'-36?/??di n-2-yl]-vinyl)-

decahydr o- oxazol o[ 3, 4-b] i soqui nol i n-3-one 10 Step 7b:
Stepb:0 ~~- Rh/C, 2 N HOOH 8 14 Alternatively, the
o tricyclic epoxide (cor@cﬁnd 8) ( 40 ng, 0.18 mml) was

)\N RW/C, H, N
o | —_— (o -
H [Co
OH
8

14

b 3 1]

Alternatively, the tricyclic epoxide (compound 8) { 40 mg, 0.18 mmol) was
dissolved in methanol (5 mL) along with 200 mg of 5% Rh/C catalyst. Acetic acid (0.2
mL) was added and the reaction mixture was hydrogenated at medium pressure (45-50
psi) overnight. The catalyst was filtered from the reaction mixture and the solvent was
removed to yield the hydroxy-methyl tricyclic compound (compound 14) (35 mg).

o

Dess-Martin )\\N

— L Tie
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di ssolved in nethanol (5 m-) along with 200 ng of 5%
Rh/ C catal yst. Acetic acid (0.2 15 nL) was added and
woOheo7roessob i on mi xture was hydrogenated at medi BAT/US2006/048646

pressure (45-50 psi) overnight. The catal yst was

filtered fromthe reaction m xture and the sol vent was

renoved to yield the hydroxy-nethyl tricyclic conpound

(conpound 14) (35 ng). 20 Step 8b: 25 0 0 N

Dess-Martin N HH OH H Oss4 15 WO 2007/ 075809

PCT/ US2006/ 048646 55 The hydroxy-nethyl tricyclic

conpound (conpound 14) (60 ng, 0.27 mol) was

di ssolved in CH2CI 2 (4 nml-) followed by the addition

of hedydraprmiethy dedgedlic ¢ampowry (conipowatidds (62 men.27 mmol) was
dissolVbe i €:01.00 meoncﬂvevmby #ié heaRioch®T [eds-RNRWF rétigen® P36 mg) and

NS B el und il M 12 A0S g tompernre
after which; g smq’ﬁlonm@at@ﬁ%we&% was edder? Taregctied mikture was stirred
for 19VhHe4. théle)ebdrabfw Witht OHsCMasNnd Ridieldl wigl NdySog! Ud@xt, the mixture was

T S ] 5 YR g o

18). o N i H
Step 9b:
EtO IO
EtO>Fl
=~ "N
. )

16

The crude tricyclic aldehyde (compound 15) from step 8b in THF (3 mL) was
added to a reaction mixture that was prepared by cooling a solution of [5-(3-Fluoro-
phenyl)-pyridin-2-yimethyl]-phosphonic acid diethyl ester (compound 11) (162 mg, 0.5
mmol) in THF (3mL) to 0°C using an ice bath then adding 2.5 M n-BuLi (0.2 mL, 0.5
mmol) and stirring it at 0°C for 15 min followed by addition of titanium tetraisopropoxide
(Ti(O-iPr)s) (142 mg, 0.5 mol) and warming the reaction mixture to room temperature.
The reaction mixture, now containing the crude tricyclic aldehyde (compound 10), was
stirred at room temperature overnight, diluted with ethyl acetate (50 mL), washed with
saturated K-Na-tartrate, dried with MgSO, and separated by column chromatography,
which afforded 25 mg of product (compound 16). 16: 393 (M+1), (Target compound 16
(Thrombin Receptor Ki=12 niv)).

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 |. Additional cardiovascular agents that
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F11/ N O- HHO16 15 F The crude tricyclic

al dehyde (conpound 15) fromstep 8b in THE (3 nl-) was
wadded7swoa reaction m xture that was prepar edPOY/US2006/048646

cooling a solution of [5-(3-Fluoro 15

phenyl ) - pyridi n-2-yl met hyl ] - phosphoni ¢ acid di et hyl

ester (conmpound 11) (162 ng, 0.5 mntl) in THE (3nl)

to OC using an ice bath then adding 2.5 M n-BuLl (0.2

m,, 0.5 mol) and stirringgit at 0C for 15 mn

foll owed by addition of titaniumtetrai sopropoxide

(Ti(GiPr)4) (142 ng, 0.5 nol) and warm ng the

eact m Xt ur e tO roomte eratur e. rea
can bRAL I CaRpAnEln WiRitRS Mokl BDaeungs el by avaRi fice drugs,
whicH ﬁmeﬁﬁ?nrbg)?oﬁtwgnwlaélet Eaggr@gatitba?ahﬁanpﬁtfs@terwc antirestenotic
over.ni Itute acetat e
a"d/%af‘ﬂ'c%él“lﬁfﬁtaé‘&fvw I\éd”f:'& Qﬁv are yeefulin %%'"%é@ﬁ?ﬂs‘fe'ated

dnsea@@@wﬂmmﬁ Wroﬁ%oam AREVBBIPELI S PlRStenoMy, mpaﬂé@s«dadaﬂ@na
%uct %ﬁgund 16). 16; 393 (M

s
pectoeenﬁ@)@maenes's ﬁ'ﬁ# 159r¢@§e@r1r'a¥t m'%lezcwfw%va sf3e 8y cirgutatory

diseaSERP Eoraion, ﬁéa&hﬁlurevm%bgmuanﬁ@mm gtchﬁerulonephrms thrombotic
admi ni stration of npounds of Forrmula | alo

strokey thTaREPEHENAEHCKeNBPRIATE] VASEHAN %%e%ﬁgeénpere%ﬁ@l ischemia,
rheurﬁﬁ!@ﬁc?ﬁﬁhﬁﬁ§¢héﬁﬁiahbﬁﬁ %%tré@!‘&é@VélﬁBr@h@rdlé&&éF of theQiver, kldney, lung

fers in eit atom ¢ nake up arrangenen
o intes 1Al et @zyﬁfﬁsnﬂﬁd@.wﬁ epdiomptosus, mulilie sAisTosis, osteoporosis,

glomé&di %@ﬁ%u}eﬁ‘\ral 8%%@1&@ sk rENIFAME0 RN renal failure, renal vascular
PCT/ US2006/ 048 can be used ih conbination wth

homw@%\renat@%@vm@'qﬁdqfnm%amm?élﬁm gigbetes: dinbedicgyiropathy,
cerebMal StTokd2 \BreHthl isEREATE Hephiritid NddrcRt %éia%bn?éa FERSIRdNBarcinoma,

anti at herosclerotic, antirestenotic
neurqaathy apgigi naglianget tumess, nsuch%ngsata/eean%@w Regurotpxic diseases,

condﬁlbﬁétéﬂﬁjdrié"sOMQﬁirﬁaﬁcﬁ% HBinad§iRaasms, h{bﬁ;lupé}'d%eneratlon psoriasis,

onbosl s, atherosclerosis, restenosis, per tensi on,
endowah@yﬁua@@wlserdeaﬁ of Brehives; kidpey ef Bd‘gj‘ﬂéémﬂ‘éﬁ@fy disordets of the

lungsaér‘id‘gé&%ﬁtesﬁnﬁﬁ'iéjétomlt&& tict gg re%% %?%Bﬁdlti@hs Bitfi&tion fibrosis,

ndi ti1on eart failure nmyo i nfarct |on
endomecbﬁbﬁyﬁfun@tm, iperiedontel diseases or wauske or a spinal cord injury, or a

sympgcge}?ggt}eﬁ | SC&ﬁEbF as MdKEs ot 'diisttals HaRtiEh Brofisif aPaSits receptor
play a pathological role. Suitable cardiovascular agents are selected from the group
consisting of thromboxane A2 biosynthesis inhibitors such as aspirin; thromboxane
antagonists such as seratrodast, picotamide and ramatroban; adenosine diphosphate
(ADP) inhibitors such as clopidogre!; cyclooxygenase inhibitors such as aspirin,‘
meloxicam, rofecoxib and celecoxib; angiotensin antagonists such as valsartan,
telmisartan, candesartran, irbesartran, losartan and eprosartan; endothelin antagonists
such as tezosentan; phosphodiesterase inhibitors such as milrinoone and enoximone;
angiotensin converting enzyme (ACE) inhibitors such as captopril, enalapril, enaliprilat,
spirapril, quinapril, perindopril, ramipril, fosinopril, trandolapril, lisinopril, moexipril and
benazapril; neutral endopeptidase inhibitors such as candoxatril and ecadotril;
anticoagulants such as ximelagatran, fondaparin and enoxaparin; diuretics such as
chlorothiazide, hydrochlorothiazide, ethacrynic acid, furosemide and amiloride; platelet

aggregation inhibitors such as abciximab and eptifibatide; and GP lIb/llla antagonists.
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rheumatoid arthritis, rheumati sm astrogliosis, a

fibrotic disorder of the liver, kidney, lung or
wono@awssoal tract, system c | upus eryt hemat 0SUBCT/US2006/048646

mul tiple sclerosis, osteoporosis, 10

gl omerul onephritis, renal disease, acute rena

failure, chronic renal failure, renal vascul ar

honeostasi s, renal ischem a, bladder inflanmation,

di abet es, diabetic neuropaghy, cerebral stroke,

cerebral ischem a, nephritis, cancer, nelanoma, rena

cell carcinoma, neuropathy and/or malignant tunors,

ng’ﬁ%f?e{re ﬁQSé%‘tp Ve a plégge rl‘rﬁgqr)ohﬂﬁtox |§Bﬂllvnﬁ5@}qse%3 vel compounds of this
invengbaaee tmonmtahérAzi BRyRthakisIhibitey, IGR l||§/l|lé5zntagonlsts
dothellal ctiogn g rders of.the liver ey,

thro x;a[]ﬁganl ngrg g @@pe‘dn% Hﬂ'gsgh@qe mh@ntom@glogmgenase inhibitors,

angnowﬁlm ahtigomidts aénddtAshin alﬁ@@@hfs@é \dtéﬁﬁh ddinﬁf@ﬁﬁ@ étizyme
|t|on radi ation fi rosis, othelia

inhibifEy S A SAOPE PSR MAIPIOFS S oav i flireiss, and platelet

aggrég@tmlmmartgrsl rEéﬁéblalFVpréferﬁéﬂ'er%Qﬁ tﬁ@%@hﬂb.ﬂéﬁ%ﬁgcﬂre aspirin,
well as other disorders in which thronbin and its

cangr,eggre?mqg(pr cigpidogrel sWategi cal role. Suitable
g“dl ovascul ar agent s, are selected fromthe

roup 20
Ren {1 GVBRtion FOMPERaR @ SRIBINBHgMeheemaotnds Bf Feiraula | and
anothed Gardisvasduldn dyeriththenti@iive oﬁi\ﬁ@tﬂmﬁtéhﬁa BoaRiministered

eratr dast [ am de and r.amatrob enosj. ne
simulfTsyeR o 2SRRIV BT SPB I Taroaboa TRiogioh comprising
commmbswmﬁnamel arﬁk!l bhbﬂw@i’%aﬁﬂ@%é@ﬁlaﬁ“%@dnlt fha pﬁ%’rrﬂébéﬁiﬁally
coxi b and ce COXi b; i otensin ant onlst

ro
n, ¢
accepa‘?[) FAHPE 5AN bey rwpg;«larteg ﬁ%?ﬁ???té 5‘ fe ’ﬁtﬁ’ﬁ‘ can be

admlhlgﬁa?éﬂ mlﬁﬂdaﬁ\pbﬂ&i@;’eﬂi’é”r in @W@dﬁ%hﬂoﬁé\tcﬁﬁ‘égb%ﬁn 4bch as capsule,
as tezosentan; ;&hodl esterase i nhibitors such

tab'efagomqer. GRS USPCERIOR; RoHEon, sHRPOsitens NAsalTRFaY fthg The dosage

of theeBanaBvasAGlal agBht Bar BE Actidiftingd floAPpaBlidHed MARrRAR drld may range
enal i pril at spirapril, quinapril, perindopril,

from ﬂéﬁwsplmgﬂ’%idﬁéﬁn |, trandol april, Iisinopril,

mi’@lﬂlﬁ’ %bécnﬁ@gtlorb“iﬂéié\'ﬁ{ kat: leé@t@ﬁe@iorﬁﬁ&ﬂﬁf@f Fgﬁﬁlﬁa I means that one

i nhi bitors such as candoxatril and ecadotril;
to thrgpdiftyeptirempousde pf BemMibiedragubedisedsip mupriprintacgncal composition

orme&ﬁ@d%?%laﬂneﬁt‘ Lﬁ%?ér%%ly%ﬁé‘c@ﬁpoﬁﬂd%‘?' hly ﬁ%'l%%d Similarly, the
hydr ochl or ot hi azi de, et hacrynic acid, urosem

term t3ne oF Mgee agrifioppkeardinygsewar peantshMeansdhat eue ko thee additional

drugPREVBdBEMHISeRR i thabindgion Mith 430 Hg%hh'o? Formu|a I; preferably, one
ant agoni sts. WO 2007/ 075809 PCT/ US20 048646

additippat eprppauRy iegd@fnistelresint ermbigation withn Fﬂ%]PPéﬁd\ﬂf fFiermulal. The

additioR8| 8sraflvasenre vweentsOtart bb %drﬁlﬁ‘%fé?'éﬁ %Bqﬁéﬁtlél@r&rg?ﬁﬁﬁﬁﬁeously with
A2 bi osynt hesi s i nhi b| tors GP lib/lIlla antagoni st

referqnﬁ%ﬁwbﬁmmnmf g ladenosi ne di phosphat e
| QOhe 58pSraté ﬁéh%)ﬂ% RAFB DR Pad P othBP8LRfiGRRlIar agents are

ant agoni sts, en dot hel i n ant agonl sts, angi otensi n
to be asiVBisterey assSRATate CoMPeFitions thay Gan Ae Rrevisse R iaddseomprising in

a sindIBRIRKEGE Son BO AR HotiPribinglh Wobid dihd sAtE RIS il a
pharmaceutically acceptable carrier, and a separate container comprising another
cardiovascular agent in a pharmaceutically acceptable carrier, with the compounds 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



10

15

20

25

30

aggregation inhibitors. Especially preferred for use

in the conbinations are aspirin, cangrelor and/or
wohopiodssge el bi sul fate. When the invention conmpCTAS008/048646

conbi nati on of conpounds of Formula | and anot her

cardi ovascul ar agent, the two active conponents may be

co-adm nistered 10 sinultaneously or sequentially, or

a single pharmaceutical conposition conprising

conmpounds of Formula | andsgnot her cardi ovascul ar

agent in a pharmaceutically acceptable carrier can be

adm ni stered. The conponents of the conbination can be

adni ni stered individuyally or together in an
combRAB WGP BRebIS e GHEROReAt ASLaF Seiiisiared at different fime

mten@@dﬁﬂheﬁ@ﬁé‘?bm Mﬁ@fﬁt@lasag@wﬁ@n suppository,
etc. The dosage 15 of the cardiovascu

S‘E’ﬁta%' kY Bk theSampeHags pf Brmvlz | Fambe delermrings y&harfoﬂowing

procdthifes.ange from| to 1000 ng per dose. In this
specification, the term"at |east one conpound of
Formula |I" neans that one to three different

In Vnt?@'?‘@@t‘nﬂt?ﬁréﬁedfﬁé ot Bhront By Fiéée?&ﬁ‘d&ﬁtﬁgém@fbﬁr maceut i cal
conmposi t1lon od O reat nen referably one

Prepa@_lrp_;mm half®ARIl a | i s used. Slmlarly, the 20 term

g anETehRARIeLAARE T RETREY Rl PREC G0 i Rere

su spQﬁHGdWinSIDBiFeFSO’pN;Qﬁbldiéb?r@pylyltﬁilalﬁlr@(ﬁmylﬂ AT vESSelWas attached
I T1 Ona
to the, i Ui TeRpn R sl NEODBR Ak VARt SR 8256347, MEN was then

addel-to Thefasi ditiitlh wals starsl @N@&ﬁﬂiéiﬁp@t@ﬁﬂ‘b&'oﬁamdﬂes At the completlon

o i AR <258 B St ST Bl soaton s

dilutezpigt BIVF ¢O. mﬂl)ﬁsﬁﬁi fafer&@ lt@”rérﬁo'l/e ﬂ'@lcétbﬁys@t'f“ﬁ collected DMF solution
cardj ovascul ar a&ent S are be adm a ered as

of the Gyl REPHCG BB ALGHYYI Hele" K T5es4 BUPRISMOw e labile titium.

The mmniépinuegva@ redisSolEd fh WAL A, the FrResRdr@ingirocess repeated. The
r|5|% a conpounds of Formula | in a

tntlatpﬂr peptide (PHIBATRAR) vt dissalveadiin 0&rml ah@. 18 sgpeacus €FA and purified
by HELEHADLH TR SRS buriRI W AR 82 ol tnm 1.0,

ceut e carr
mobiteopipasen §8) 011 % I A-or wated, dB)ém;I%t'ﬁléAom IﬁTeHsCN gradlent (A/B) from

00§ RLAOBHENER D it Ry rele (Ful LR Aetaitiop DR aCa fE/fm. ane

S /
ot T Rk M A 1.0

ataQﬂﬁélf@cﬁﬁﬁdﬁﬁﬁ’ﬁ&ﬁj@t/%@o'amﬁﬁb@ﬂ"@%d at different tine
intervals or when they are in different dosage forns.

The activity of the conpounds of fornula | can be
@R&ﬁéﬂxﬁmﬁﬁé}_ﬂm&aﬂﬁﬁm ng

Platelet membranes were prepared using a modification of the method of
Natarajan et al. (Natarajan et al, Int. J. Peptide Protein Res. 45:145-151 (1995)) from 20
units of platelet concentrates obtained from the North Jersey Blood Center (East Orange,

NJ) within 48 hours of collection. All steps were carried out at 4° C under approved

biohazard safety conditions. Platelets were centrifuged at 100 x g for 20 minutes at 4°C
to remove red cells. The supematants were decanted and centrifuged at 3000 x g for 15
minutes to pellet platelets. Platelets were re-suspended in 10 mM Tris-HCI, pH 7.5, 150
mM NacCl, 5 mM EDTA, to a total volume of 200 ml and centrifuged at 4400 x g for 10
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procedures. 5 In Vitro Testing Procedure for Thronbin

Recept or Ant agoni sts: Preparation of [3HLhaTRAP
wAepF/FAgR0 ChA) (hR) (12-Y)-NH2 (1. 03 ng) and 10%redfiS2006/048646

(5.07 myg) were suspended in DVF (250 pl) and

di i sopropyl ethylamne (10 pl). The vessel was attached

10 to the tritiumline, frozen in liquid nitrogen and

evacuated. Tritiumgas (342 nCi) was then added to the

flask, which was stirred aggroomtenperature for 2

hours. At the conpletion of the reaction, the excess

triti um was renoved and the reacted pepti de solution

minufE Thik stPh o< Penbate pig 28g et Ehpe: PG BreRERgRended in 5
mM TrépHOHepMEs5,8 il EDPA td a\miaer/g)rlamé bil’ @gﬂﬁxlﬂmat@ﬂ/ 3®ml and were
he sol.i

renpve, t ahile tritj t{de was
nomdgAsEL 8 207 ratedh RAUReR™ harbogotrss. RiSpbiRswere pelioted at
41,00Cp g ieduspditded inl 40-806A1 Z®RINV deisCiIGHIPHTRAR) mMMREDTA, 0.1 mM

dissolved in 0.5 m of 0.1% aqueous TFA and purifi ed

dithiagiyrefipl, endsithay! efiquotsi werwi freperindiquicoNg: ansbstaret at -80° C. To

compitE ombrcn il ol erEitaweloRseled Gradiashpbenized with 5

strokéé\oBp Dowroe Halbbehized W 6Mbeartss Wlrapalietéd ewdnaashedb3 times in 10

o T, P S 80 B o e AU BB o0

Tris-H@t, giH 815, 10. AMIgClat 1 M EGTA| andd% DMSOoAlig8o® of membranes
G /ol was obtained. Preparation of platelet
wererfgaEendn dquid hp einet storathatxB6s Qm‘lemprmwerajshabga for at least 3

montﬁoﬁg#épgi P BP%’FE c?rhcfenth??ei,g/&qaglg I@g@lg%BFggg o‘? membrane protein.
Proteid cd#ﬁerﬁﬁtno@ﬂxﬂﬁﬁb}atémﬂm& By alnowry adsagl (Bbeieet al., J. Biol. Chem.,

19358500 05 (| &6F %?2‘?}'926“ o ok e 2oy, B 00¢

col | ecti on. steps were carried out at 40 C under
. roved o oh%za d safe condi tions., P atel ets were
High Throug ol rombimReceptor Radigligand Bipding 5%

to

r enwmbrreﬁéo@ptcbmmé'@@mswéﬁbﬂé@eéﬁemmg@ ARItREAtIBADS the thrombin
d at ,3000 x g.f 30 m nute

receripE g QERRC A DI AN STTeeLAlo Tt Malg Pligrmacol., 51:350-356

1997)).i Bhead ¢ perfolP@d ifdeNaEl NubcPiAteD (6 tmb g
( v)z)l ume o?aygdgg r?i&fand celntrl fugeg 2%4 g o 62 gEiz?(l)l\)/\gtafna'

assay goiuney 68200 pCT7igkiai0eL0uBadss abd | }hlatT&‘\P mre dﬂuw to 0.4 mg/mi
and %’%ﬁ Srtl\)g gg%%%% Je‘rly éﬁ%ﬂ'ﬁ Eﬁ’ﬂﬁhﬁﬁﬁﬁlﬁl ?h tl‘?tglem 'E%TXO M MgCi2, 1

mM EGHA, 0vidk BEBA Y Stagipsolitions €10/ mdd lmﬂ 0andDMS @) of test compounds were
further diluted in 100% DMSO. Unless otherwise indicated, 10 pl of diluted compound
solutions and 90 pl of radioligand (a final concentration of 10 nM in §% DMSO) were
added to each well, and the reaction was started by the addition of 100 pl of membranes
(40 ug protein/well). The binding was not significantly inhibited by 5% DMSO.
Compounds were tested at three concentrations (0.1, 1 and 10 yM). The plates were
covered and vortex-mixed gently on a Lab-Line™ Titer Plate Shaker for 1 hour at room
temperature. Packard UniFilter™ GF/C filter plates were soaked for at least 1 hour in
0.1% polyethyleneimine. The incubated membranes were harvested using a Packard
FilterMate™ Universal Harvester and were rapidly washed four times with 300 pl ice cold
50 mM Tris-HCI, pH 7.5, 10 mM MgCl2, 1 mM EGTA. MicroScint™ 20 scintillation
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honogeni zed with 20 strokes in a DounceT""

honogeni zer. Menbranes were pelleted at 41,000 x g,
woeewusganded in 40-50 m 20 mM Tris-HCl, pH 7p&T/US2008M048646

EDTA, 0.1 mM5 dithiothreitol, and 10 m aliquots were

frozen in liquid N2 and stored at -80- C. To conplete

menbr ane preparation, aliquots were thawed, pool ed,

and honogeni zed with 5 strokes of a Dounce

honmogeni zer. Menbranes werggpel | eted and washed 3

times in 10 nmMtriethanolamne-HCl, pH 7.4, 5 nM

EDTA, and re-suspended in 20-25 mM 50 mM Tris-HC, pH

7, 1 v 1 nM EGTA, and | % DVSO. Al i quqts of
cockipi {25 wlouas A0S o FaE3 ueT, Ahd R plateewarpicunidddn 2 Packara
TopCodit ™MidvbplatsBemtingtich Soahter. TRE spcifie dwididg wazruéfﬁxed as the

units of platelet _concentrates typ

1
total é@é NgMgIuSBRIONTECpiiGinding opsgivedin h @égﬁ%{&% erP’%ﬁ§$ (S0 uM)

unlab%ﬁécf hat ﬁ%%gq%l oé%fb{t@li’)?% %)Mdfﬁecgm pu i B'b%dmg to thrombin

receplbrsowss nal@ulﬁgd fnonktied iﬂllogmgjreﬁatmlshg) Assay Thr onbi n
receptor antagoni sts were screened using a
nodi fication of the thrombin receptor radioligand
bi ndi ng assay of Ahn et al. (Ahn et al., Ml.

o InRREIRCS

a final Tata!sbmdu'rg Nmaspécuﬂ@blrmmg PI at el et manbr anes
and 13H haTRAP were diluted to 0.4 ng/m 20 and 22.2
nM respectively, in binding buffer (50 nM Tris-HCl,
pH 7.5, 10 MM MC12, | M EGTA, 0.1 % BSA). Stock

Mateﬁgism' ons (10 mMMin 100% DMSO) of test conmpounds were
her diluted in 100% DMSO. Unl ess ot herw se

AﬂpﬂFeIF)R(GmH)(Iﬂ)YbNI-tﬁ anti MM)EC@M)(hE)(I@-M)MHQMeEmméiGm

synt 158 IiridBan o 08achANe e Ay O ibesE RIPLGRS was >05%.
Trltuuwaga§(W%?Wa@)bdr&@as’?é‘ﬂjﬁbmc-i&% lWQmE' I\/ﬁémi’%@g aOR®. The gas was
é grotel n/well). The binding was ™
subs q‘g?ff)t Ipaded ﬁnprﬁwm%aaw%‘é SvBtgms maaﬁﬁa%ermmgo&mt 20
scmt'!léﬁéredo@ttaﬂ Waeopiained o PaeRard Mskument@b. 10 pM . The
pl at es wer e covered and vortex-m xed gently on a

Lab-Li neT"" Titer Plate Shaker for 1 hour at room

Cannl=®iftid UBY Recdpit6KBIndliddpaBEAy er T'" GF/ C filter plates
\N:He soaked Tor at Teast I hour in 0.1 %

indingyip &b PHMAS. cannabinqid K24 ¢ caipiop wassearred @ut using the
Pmcéwféﬁmwtbﬁ%taalp@@%f g. ﬁﬁmg@wééécﬂ MBS BPBIAT 983.99), with minor

Harvester and were rap i d I mes
modifigatiqns. Al assays wmneﬁargewept inpsfinabyolymenl W'g Teftﬁmnpounds
were F&Elispbhaé® & 10tmMAA DABD, Ithéﬁgéﬁalmﬁé@?ﬁ QE%&Q%S pH7.1,3 mM
PCT/ US2006/ 048646 60 cockt ai | was adde
MgClaqt ﬁ“'%&é TA % RSP o AliguQls {d Od&ﬁ’? %?Ph q*flttie%am'%were then

transferred into individual wells of a 96-well microtiter plate. Membranes from human

CB; transfected CHO/Ki cells (Receptor Biology, Inc) were re-suspended in binding
buffer (50 mM Tris, pH 7.1, 3 mM MgCl2, 1 mM EDTA, 0.1 % fatty acid free bovine serum
albumin), then added to the binding reaction (~15 ug in 50 ul per assay). The reactions
were initiated with the addition of [3H] CP-55, 940 diluted in binding buffer (specific
activity = 180 Ci/mmol; New England Nuclear, Boston, Mass.). The final ligand
concentration in the binding reaction was 0.48 nM. Following incubation at room
temperature for 2 hours, membranes were harvested by filtration through pretreated
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TopCount"m M cropl ate Scintillation Counter. The

specific binding was defined as the total binding
wonorg7sdee nonspeci fi c bi ndi ng observed i n t hePOTAS2W6048646

of excess (50 pM unl abel ed haTRAP. The % i nhi bition

by a conpound of [3H] haTRAP binding to thronmbin 5

receptors was cal culated fromthe foll ow ng

relationship: % Inhibition = Total binding-Binding in

the presence of a test congpund x 100 Tot al

bi ndi ng- Nonspecific binding 10 Materials

A(pF- F) R(ChA) (hR) Y-NH2 and

oA BN i B LA R v

TomTeet iMtsh 3806:0kNcell haitdstérHagaden, VL)) Pistes wvurevesstdd 10 times

in 104 BBING Ryeh S e Memdedes@phed o g Gy Edinagivity on

membrafies WasSQuAfftatad foll dARgHdUition?6f Pé@ta”ralcbﬂnmscmw 20 scintillation
cocktail was obtained from Packard | nstrunent

fluid usinthadianGntEL Ned Misreplatg Raintiatiensagd M"W?ﬁﬁ%et%ountef

(Packahg, Méﬁaén C@f)nfﬂl:brflﬁ’hé’ar@@%rés%ﬁﬁpél%ly%%vésaﬁéﬂf&%éﬁlﬁmng Prism™
usi n rocedure of Showalter, et al. (1996

20b. (&rap é‘glS rensan Biegps§a).089-99), with minor

”Qﬂirfg ﬁ@tb@f‘érocéhhré%%ﬁ?lb\é@ ra%o‘&ér Fdp8s@mhtive cémfpb[lﬁhs of formula
vol une of ul . Test conBoun s 'were re-suspended to

I werg foung) nomaxesbromh@fegeptoa 50 alussddie ihe gopspntration ghwhich a

9 1J _
5% i Sy EFrocko NS Ao ST, AOANR), 3rkidaiy 1-100
more |pmf@r¢bm|1\72@ uM GBI vetues rapgeddiom (fitoridl00trévi, prefierably 1-200 nM,

more?fg gsl L uman CB2 transfected CHO Ki cells
: ecept

ogy, Inc) were re-suspended in binding
buffer (50 nNITris, pH 7.1, 3 mM MCl 2, 1 mM EDTA, 0.1
%fatty acid free bovine serum al bumn), then added
to the binding reaction (-15 ug in 50 ul per assay).
The reactions were initiated wwth the addition of
[3H CP-55, 940 diluted in binding buffer (specific 30
activity = 180 G /nmol; New Engl and Nucl ear, Boston
Mass.). The final ligand concentration in the binding
reaction was 0.48 nM Fol |l ow ng incubation at room
tenperature for 2 hours, nenbranes were harvested by
filtration through pretreated WO 2007/ 075809
PCT/ US2006/ 048646 61 (0. 5% pol yet hyl eni mi ne; Si gma
P-3143) G--C filter plates (Unifilter-96, Packard)
using a TomlecT"' Mach 3U 96-well cell harvester
(Handen, Ct). Plates were washed 10 tines
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in 100 ul binding buffer, and the nmenbranes allowed to
air dry. Radioactivity on nenbranes was quantitated
woabd7omssog addi ti on of Packard OmiscintT'" 20PCT/US2006/048646
scintillation 5 fluid using a TopCount TA" NXT
Mcroplate Scintillation and Lum nescence Counter
(Packard, Meriden, Ct). Non-linear regression analysis
was performed using PrismT'" 20b. (G aphPad
Sof tware, San Diego, Ca). ¢gging the test procedures
descri bed above, representative conpounds of formnula
I were found to have thronbin receptor |C50 val ues
(i.e., the concentration at g]i CS §l 10 50% i nhi bition
of thronbin receptor was obs of 1 to 1000 nM
preferably 1-100 nM nore preferably 1-20 nM CB2 Ki
val ues range from1l to 1000 nM preferably 1-200 nM
What jg,¢lgimedisr abl y 1- 100 nM WD 2007/ 075809
PCT/ US2006/ 048646 62 CLAIM5S What is clained is: 5 1.
A conpound represented by structural fornmula I: Rlo
1. pfy compaury regrpsentgd by stiuctycaiorme® 'nn R11 Het | or
a pharmaceutically acceptable salt, solvate, or ester
of said conmpound, wherein 10 ------ Jhepresents a
doubl e bond or a single 'pnd, as pefmtted by the
val ency requirenenté wiet Nt he A7y Rehat R10 or RI11
are absent when the érbon o whi chl R10 or RI11 are
attached is part of 'doubIJ [

-(CH2)- O, - (CH2) S- Un¢CH¥Kn Q)NR6-
-NR6C(O) -, A, -(CH2)n4®mI2= )n5- or

- (CH2) n4CC( CH2) n5- wherein n3 i

or a pharmaceutically acceptable salt, solvate, or ester of said compound, wherein

------ represents a double bond or a single bond, as permitted by the valency
requirement; with the proviso that R or R'! are absent when the carbon to which R or
R'! are attached is part of a double bond;

B is -(CH2)n3-, (CH2)-0-, -(CH2)S-, (CH2)-NRB-, -C(O)NRS-. -NREC(0)-,

I\ | (CH2)naCR12=CR122(CHo)n5- or (CH2MC=C(CH2)ns" wherein na is 0-5,

n4 and n5 are independently 0-2, and R12 and R123 are independently selected from the
group consisting of hydrogen, C4-Cg alkyl and halogen;
A, G, J, M and U are independently selected from the group consisting of
-N(R>)-,
~(CR'R?)-,
-O-,

-S(O)-‘l
-S(0)z- and



15 n4 and n5 are independently 0-2, and R12 and Rl2a
are i ndependently selected fromthe group consisting
wohodnodssogen, Cl1-C6 al kyl and hal ogen; A, G JpCHUanm6A48646
are independently selected fromthe group consisting
of -N(R54)-, -(CRl R2)-, 20 -0-, /CO0 -S, -S5O -
-S(0O) 2- and WD 2007/ 075809 PCT/ US2006/ 048646 63 R
with the provisos that selection of A G U, J, and M
does not result in adjacengg oxygen or sulfur atons
and that at |east one carbon atom appear between any
oxygen, nitrogen or sulfur atons; 5 each nis
i ndependently 0, 1 or 2 with the provisos that all n
vari abl es cannot be simultaneously 0 and that the
Neet@! of n variables cannot be greater than 7; -r \C=
/ Kis selected fromthe group consisting of , -CRlL-,
and -N-; Het is a nono-, - ortrlcycllc
hetteribe Poedsee tl‘gat@@iﬁwpnpftﬂo Q4 ol g Moipss Reldesgult ipadjacent
OXy! ér%%ulﬁﬁ@?@ﬁws%rﬁi%a@aﬂlebst 6nd ch@t aehvappear between any oxygen,
mtrogﬁn Sé%r}gﬁ% selected fromthe group 10 consisting of

aﬁf’ Lyt Q&Pgeéﬂég ?uﬁ][ uﬁ \i'ﬂl[n ttlh‘@brc%@%%sﬁ%h%:i %llﬁjoveanables cannot be
simultzeteauebr ® amt itikatgheuptal vhe Nanabkesraamgoh bergogater than 7or m

an N-oxide or a quaternary group wWsth an al kyl group,
wherein Het is attached to B by assarbon atom ring
menber, and wherein the Het group i stituted by 1

to 4 moieties, W wherein each Wjis Tndependent |y

S @ REeRELEd HEni ’fHé FoRBledraRstingldriwof 15 hydf-0aaa —N-;
aHetlis a rhdi! Bﬂ dﬂf cydﬁbﬂe@bﬁﬁ&rh#!:c i GBI la¥dms comprised of

1to 1%ar|;§r%|ogyaltoms an?:l 1O ?o 4¥1eterto[d|ton25 ?natljleky
pendently selected from the group

consisting of N, O and S, with the proviso that there are no adjacent oxygen or sulfur
atoms present in the heteroaromatic group, wherein a ring nitrogen can form an N-oxide
or a quaternary group with an alkyl group, wherein Het is attached to B by a carbon atom
ring member, and wherein the Het group is substituted by 1 to 4 moieties, W, wherein
each W is independently selected from the group cbnsisting of

hydrogen,

alkyl,

fluoroalkyl, difluoroalkyl, trifluoroalkyl, haloalkyl, dihaloalkyl, trihaloalkyl,

cycloalkyl, cycloalkyl substituted by alkyl, alkenyl, or aikynyl,

heterocycloalkyl, heterocycloalkyl substituted by alkyl, alkenyl, or alkynyl,

R21-arylalkyl, R21-aryl-alkenyi,

heteroaryl, heteroarylalkyl, heteroarylalkenyi,

hydroxyalkyl, dihydroxyalkyl,
aminoalkyl, alkylaminoalkyl, di-(alkyl)-aminoalkyl,

thioalkyl,
alkoxy, alkenyloxy,

halogen,

-NR4R5,



10

15

20

25

cycl oal kyl, cycl oal kyl substituted by al kyl, al kenyl,
or al kynyi, heterocycl oal kyl, heterocycl oal kyl
weubwtorssob ed by al kyl, al kenyl, or al kynyl, 20CT/US2006/048646

R21-aryl al kyl, R21-aryl -al kenyl, heteroaryl,

het eroaryl al kyl, heteroaryl al kenyl, hydroxyal kyl ,

di hydroxyal kyl , am noal kyl, al kyl am noal kyl ,

di - (al kyl)-am noal kyl, thioal kyl, 25 al koxy,

al kenyl oxy, hal ogen, -NRgR5, -SH, -CN, WO

2007/ 075809 PCT/ US2006/ 048646 64 -OH, -C(O COR17,

- COR16, -0S(02)CF3, -CH2OCH2CF3, alkylthio, -C(ON
{M4R4R5, 5 - OCHR6- phenyl, phenoxyal kyl, - NHCOR16,

“NHSO2R16, bi phenyl, 10 - OC(R6) 2COOR7,

- L6 = | db  kyl, '
O R O a7 e a  ea by 1 10 3

alkyltbithst i t uent s i ndependently selected fromthe group

onsd sting of alkyl, hal ogen, alkoxy, nethylenedi oxy,
'C(@§§%I ic acid, carboxam de, am ne, urea, 15 am de,

- |_§;§$_f jde, -CN, -CF3, -OCF3, -OH, al kylam no-,
oc i - Pgﬁgﬁ%) am no-, NR25R26al kyl -, hydroxyal kyl -,

phenogyatkydR17, - CORL7, - NHCOR16, - NHS(O)2R16, -

_NHC{&% ﬁé}aiﬁ’q _2%(13(?) glrF%SRZ& - NR25- C( O) - NR25R26,

-NHSO2R16,

biphenw,

-OC(RB)2COOR7, -OC(R6)2C(O)NRARS,

alkoxy substituted by alkyl, amino or -NHC(O)OR17,

aryl,

aryl substituted by 1 to 3 substituents independently selected from the group consisting
of alkyl, halogen, alkoxy, methylenedioxy, carboxylic acid, carboxamide, amine, urea,
amide, sulfonamide, -CN, -CF3, -OCF3, -OH, alkylamino-, di-(alkyl)amino-, -
NR#R¥*alkyl-, hydroxyalkyl-, -C(O)OR17, -COR17, -NHCOR16, -NHS(O)2R 18, -
NHS(0),CH.CF3, -C(O)NR*R?, -NR*-C(O)-NR®R?, -S(O)R"?, -S(0).R"® and
-SR",

or alkyl optionally substituted with -NR'R?, -NR'COR?, -NR'CONR'R?,
-NR'C(0)OR?, -NR'S(0)zR?, -NR'S(0),NR'R?, -C(O)OH, -C(O)OR",
-CONR'R?heteroaryl, hydroxyalkyl, alkyl, -S(O)s-alkyl, -C(O)NR4R5 or heteroanyi;
wherein adjacent carbons on the Het ring can optionally form a ring with a
methylenedioxy group;

R1and R2 are independently selected from the group consisting of hydrogen,
halagen, alkyl, ﬂuoroalkyl, difluoroalkyl, trifluoroalkyl, cycloalkyl, alkenyl, alkoxy, arylalkyl,
arylalkenyl, heteroarylalkyl, heteroarylalkenyl, hydroxy, hydroxyalkyl, alkoxyalkyl, amine,
aminoalkyl, aryl, thiohydroxy, CN, and thioalkyl; or

R’ and R® when attached to nitrogen, taken together, form a mono or bicyclic
heterocyclic ring of 4 to 10 atoms, with 1-3 heteroatoms selected from —O-, -N-, -S-,
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-SR13, or alkyl optionally substituted with -NRLR2,

-NRI COR2, -NRICONRIR2, 20 -NRLC(O OR2, -NR1S(O) 2R2,
woRRIBIEN2ZNRIR2, -C(O CH, -C(O OR1, PCT/US2006/048646

- CONRLR2het er oaryl , hydroxyal kyl, al kyl, -S(O) 2-al kyl,

-C(O NR4R5 or heteroaryl; wherein adjacent carbons on

the Het ring can optionally forma ring wiwth a

nmet hyl enedi oxy group; RlL and R2 are independently

sel ected fromthe group coggisting of hydrogen, 25

hal ogen, al kyl, fluoroal kyl, difluoroal kyl,

trifluoroal kyl, cycloal kyl, al kenyl, al koxy,

aryl al kyl, aryl al kenyl, heteroaryl al kyl,
heteroaryIaLkgﬁyl, hydr oxy, hydroxyal kyl, al koxyal kyl
am ne, amnoalkyl, aryl, thiohydroxy, CN, and

t hi oal kyl; or éﬁd R2 when attached to nitrogen,

{a t for ' ' dﬁﬁ ' :
-S(O); '%63?' g %o 0 at o’%ﬁh v%] ﬁroﬁsfﬁ%g%ﬁ ons iéfbg%%é%ecnot adjacent
to ea€h otherpwheré\said-teteroageiRONNg 67 580.HSEHETEUSR 8QBsIUBRUWIth one or

- - == - d i th the Vi s
moro 5 P Eby PSR B R BR R BY 7oy anc
arylalkbry,e sai d heterocyclic ring is unsubstituted or

substituted with one or nore groups independently
cisthydregemn alkd @ PhgAYbgen, hydroxy, al koxy, aryl oxy

s
a a}mg . R6 is hydrogen, al kyl or phenyl;
Rggl'g 5?%%'2?8’@@ kyl; R16 and Rl6a are

| RIEpardRI | aresiabiepémdkritiasmlédied rom m&gﬂﬁjpsédrﬂﬁbtﬁfg of hydrogen,
hydr ogen, , al kyl, phenyl and benzyl; Rl6b is hydrogen,

a‘ky'ﬁ‘a&'lyﬂaw,be&? |, al koxyal kyl -, R22-O-C(O) -al kyl -,
cR'Porlngdrogerd,5 R21-aryl, R2i-arylal kyl,

alkoxy,

alkyl,

alkoxyalkyl-,

R?2.0-C(O)-alkyl-,

cycloalkyl,

R'-aryl,

R?'-arylalkyl,

haloalkyl,

alkenyl, halo substituted alkenyl,

alkynyl, halo substituted alkynyl,

R?'-heteroaryl, (R*'-heteroaryl)-alkyl-, (R*' —heterocycloalkyl)-alkyl-,

R*®R%N-alkyl-, R?2R?**N-C(0)-alkyl-, R®R?*’N-C(0)0-alkyl-, RZOC(0)N(R%)-alkyl-,
R%3(0)2N(R%)-alkyl-, R’ R%N-C(0)-N(R*®)-alkyl-, R®R¥’N-S(0),N(R?)-alkyl-, R%-
C(O)N(R?®)-alkyl-, R®®R%N-S(0);-alkyl-, HOS(O)z-alkyl-, (OH),P(O).-alkyl-, R*-S-alkyl-,
R?8-8(0),-alkyl-,

or hydroxyalkyl;

R' is selected from the group consisting of hydrogen, alkyl, phenyl and benzyl;

R18 and R19 are hydrogen, alkyl, aryi, R*'-aryl, heteroaryl, cycloatkyl,
heterocycly), alkoxyalkyl, haloalkoxyalkyl, aryloxyalkyl, arylalkoxyalkyl, heteroaryloxyalkyl,
heteroarylatkoxyalkyl, cycloalkyloxyalkyl, (heterocyclyl)alkyloxyalkyl, alkoxyalkyloxyalkyt, -
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hal oal kyl, al kenyl, hal o substituted al kynyl,
al kynyl, halo substituted al kynyl, 20 R21-heteroaryl,

woORar/nsger oar yl ) - al kyl -, PCT/US2006/048646
(R21- het erocycl oal kyl ) -al kyl -, R28R29N- al kyl -,
R28R29N- C( O) - al kyl -, R28R29N- C(O) O al kyl -,
R280C( O) N( R29) - al kyl -, R28S(0) 2N(R29) - al kyl -,

R28R29N- C( O) - N( R29) - al kyl -,

R28R29N- S( O) 2N( R29) - al kyl -gg R2$- C( O) N( R29) - al kyl -,
R28R29N- S( 0) 2- al kyl -, HOS( O 2-al kyl -,

(OH) 2P(0) 2- al kyl -, R28-S-al kyl-, R28-S(0)2-al kyl-, 25

or,, hyd | kyls RLY js .S cted.fromthe grqup .

SO SERETRYRE of Gkl SussBigEe UL A ok R Hishefhs indepgnaenty
selectddrdth@haigfoly dongisting of kyl , aryl, R2l-aryl,

%EHeroaryl, cycl oal kyl, heterocyclyl, al koxyal kyl,
cycloglgVloal koxyal kyl , aryi oxyal kyl, aryl al koxyal kyl ,
halogef] er oaryl oxyal kyl ,  heteroaryl al koxyal kyl,

cycloalkyloxyalkyl, (heterocyclyl)al kyl oxyal kyl,
hydroXyy oxyal kyl oxyal kyl , WO 2007/ 075809 PCT/ US2006/ 048646

-NR'F% -RROCZOMK Y NR'CCOMRNRE, RRFOC () ORP, NRS(O)REd Wi th

s one or .two noieties independent| 3/ fei ected fromthe
“NR'QNRCBrsEP)RE!: o QiR o8Ny (OB Bgen, 5 hydroxy,
or NRIR2, -NRC(OR2, -NRC(ONR R2, -NR C(O OR2,
-NRS(O 2R2,  -NRIS(OQ) 2NRIR2, -C(Q OH, -C(O OR and
- B( R togathen with tke pitpaeseviEh ey atenatiagheds S @ mono or
bicyclidhéter&dydibehgasta @) 1afess, HinH &I MERr@Fing Homs selected from the
bi cyclic heterocyclic ring of 4 to 10 atons, having

1-3 hetero ring atons selected fromt /| C=0 group
consisting of -0-, -N-, -S, -§(O-, -§O2 and,
M adj acent

with the proviso that S and O atons a
oo I EA1 5, 2L G OB ST A2 S rovo
and G ataos ade hobadjatéyt to derhasthar, the dngbein@bksulystituted or substituted
with o%r%&%% l%ﬁﬁ@gﬁ@s@}%ﬁ% %@f’halogen, hydroxy, alkoxy,
aryloxyNaiBakexR1R2, -
-NR'R?, -NR'COR?, -NR'C(O)NR'RZ, -NR'C(O)OR?, -NR'S(0):R?, -NR'S(0,)NR'R?, -
C(O)OR', -CONR'R? and alky! substituted with -NR'R?, -NR'COR?, -NR'CONR'R?,
-NR'C(0)OR?, -NR'S(0),R?, -NR'S(0);NR'R?, -C(0O)OR" or -CONR'R%,

R?' is 1 to 3 moieties and each R?! is independently selected from the group
consisting of hydrogen, -CN, -CF3, -OCF3, halogen, -NO2, alkyl, ~OH, alkoxy,
alkylamino-, di-(alkyl)amino-, -NR®>R?®alkyl-, hydroxyalkyl-,

-C(0)OR17, -COR17 -NHCOR16, -NHS(O)2R 16, -C(NH)-NH,, -NHS(O),CH2CFs3,
-C(O)NR®R?, -NR®-C(0)-NR?®®R%, -S(0)R'®, -S(0);R"®, —-SR'6, -SO,NR*R® and -
CONR* R’;

or two adjacent R?' moieties can form a méthylenedioxy group;

R?22is hydrogen, alkyl, phenyl, benzyl, -COR16, -CONR18R"", —COR”,
-S(0)R?, -S(0),R*, -S(02)NR*'R? or —~C(O)OR?,

NH,
-%_é_Rss

R¥is = R% . wherein R* and R” are independently selected from the group

consisting of hydrogen, alkyl, and R¥-substituted alkyl,
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C(OCOR1, -CONR R2 and al kyl substituted with -NRLR2,
-NR COR2, -NR CONRIR2, -NRLC(O) OR2, -NR S(O) 2R2,
WORRIBIEBZNRIR2, -C(O) OR1 or -CONR R2; R21 is PCT@S3006/048646

noi eti es and each R21 is independently selected from

the group consisting of hydrogen, -CN, -CF3, -COCF3,

hal ogen, -NO2, al kyl, -OCH, al koxy, 20 al kyl am no-,

di - (al kyl )am no-, -NR25R26al kyl -, hydroxyal kyl -,

-C(O OR17, -COR17, -NHCORIgz - NHS(O) 2R16, - C(NH)- NH2,

-NHS( O 2CH2CF3, -C(O NR25R26, - NR25- C(O) - NR25R26,

-S(O R16, -S(O) 2R16, -SR16, -S02NR4R5 and - CONR4 R5;

or twq ;acent noi eti es can f.orm a_net hyl enedi 9x

obetEn 16 35506eRes o eraye ronabie B BRkndet S K,
phenyiepdidro oL andd®o8BR , -COR , -S(O R31,

-Sg%)zgm -S(R)NR24R25 or _C(O OR27; NH2 - -G R35

ROBR sisralkd. | wherein R35 36 and R are i ndependent |y

sahrelgsl from the group consisting of hydrogen,

al kyl , "and R37-substituted al kyl, W 2007/ 075809

PeiKen¥2006/ 048646 67 wherein R37 is selected fromthe

ghgmlwi sting of HO, HS-, CH2S-,-NH2, phenyl,

p- hydr oxyphenyl and indolyl; or R23 is al kyl,

halkyBYkyl , 5 al kenyl, hal oal kenyl, al kynyl,

C)égdﬂggiklyw , cycloal kyl al kyl , 10 cycl oal kyl
substituted by 1 to 3 substituents independently
sevelealylaithm t he group consisting of al koxyal kyl ,

fJ‘ I\lg&lgglkp?é&l\l%?ﬁutgag Pfﬁl’\l % sﬁb%?ﬁ%ntghﬁé%%ﬂcg%@ggé&@dYrom the group
consistipg of ajkorpalkylzaikyl, hrlagensbydraxycpiisxy. aryloxy, arylalkoxy, -N R'R?, -
NR'C(O)R?, -NR'C(O)NR'R?, -NR'C(0O)OR?, -NR'S(0)2R?, -NR'S(0),NR'R?, -C(O)OH, -
C(O)OR' and -CONR'R?,

aryl,

aralkytl,

heteroaryl,

heterocycloalkyl, or

alkyl substituted with -NR'R2, -NR'COR?2, -NR'CONR'R2, -NR'C(O)OR?, -
NR'S(0,)R?, -NR'S(0,)NR'R?, -C(O)OH, -C(O)OR!, -CONR'R? or ~SO:H;

R?*, R? and R% are independently selected from the group consisting of
hydrogen, alkyl, haloalkyl, alkenyl, alkynyl, aryl, aralkyl, cycloalkyi, halocycloalkyl,
alkoxyalkyl, hydroxy and alkoxy;

R? is 1 to 3 moieties and each R% is independently selected from the group
consisting of hydrogen, alkyl, and cycloalkyl, wherein when R27 is alkyl or cyloalkyl, R*"
is optionally substituted with -OH, -C(O)OH, halogen or alkoxy;

R?® and R are independently selected from the group consisting of hydrogen,
alkyl, alkoxy, arylalkyl, heteroaryl, heteroarylalkyl, hydroxyalkyl, alkoxyalkyl, heterocyclyl,
heterocyclylalkyl, and haloalkyl; or

R?® and R? taken together form a spirocydclic or a heterospirocyclic ring having 3-6
ring atoms;

R and R* are independently selected from the group consisting of hydrogen,
R3- alkyl, R¥*alkenyl, R¥*-alkynyl, R**-heterocycloalkyl, R-aryl, R®-aralkyl, R**-
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20

C(OOR and -CONR R2, aryl, 15 aralkyl, heteroaryl,

het erocycl oal kyl, or al kyl substituted with -NR R2,
wonRR7OaRe9 - NR CONR R2, -NR C(O) OR2, - NR S(02p8R/jUS2006/048646

-NR S(02)NR R2, -C(OOH, -C(OOR, -CONRLR2 or-SO3H;

20 R24, R25 and R26 are independently selected from

the group consisting of hydrogen, alkyl, hal oal kyl,

al kenyl , al kynyl, aryl, aral kyl, cycl oal kyl,

hal ocycl oal kyl, al koxyal kg , hydroxy and al koxy; R27

is | to 3 noieties and each R27 is independently

sel ected fromthe group consisting of hydrogen,

al and cycl gal kyl , r €hn 7 ]
cyalogliyls i aroseni s QBT G TS, PAR S INgieR™, -
NR“:‘R"@.((]' @Rﬁqc(oﬁﬁgermﬁﬁci(wmg@wzwh 8(0),R2Y -&)@(C{)NR‘”R‘;“, R%-alkoxy,
naepen sel eC rom e I ou Sl | 0
R’”»a'k%y'g@éﬂ%?-aﬁwiqxvaﬁ?gw,terafsw'aﬁ'%yhoxeh farislogkyloxy, R*2-cyclo-
alkenﬁ@kﬁﬂ@mdﬁcﬂiéﬂwlwm){ ANPSOLYMR'® ah#OEHEEINDIR'Y);
eterocyclyl, ~ heterocyclyl al kyl, and hal oal kyl ; or
REBR¥nahRRY toajketirertwitietheccarbon o aviigh trogyark attazhed, or R* and R

, LGt ; ) ; _ 2 :
togerHEHR S8 13 rfdi e e, PRk hy SR cubstiures
carbogysric rig @igS-4e ﬁﬁgm% en, . R34- al kgl R34" al k_en1yl .

rand i kpHbptitu KYEHG Eng Af idy i C atesps yhgrein 1-3'ring members are

indepBRgetyAddidtted bt e SRAM &?x%?s%&&\g:&ﬂ@@m@ﬁ/é?@ﬁé@w@ provided that
cygl oal kyl , R42-cycl oal,kenyl,, - OH,

- O R43, .
whenj%%gp@:é‘é fompagjng or R?‘é@@d,@ijm a ﬂa%%@gtjgnaj dpuble bond is
abserfty 3C(O) R44' - NR 43C(O) NR44R45, - NHS(O) 2R43,

-OC(O) NRA3R44, R37-al koxy, R37-al kenyl oxy,
RBYZ ig| ki sobstituB4B-ihdepermigtlycaldgted fipm the group consisting of

hydrogéﬁ; 5! @l ?E‘"ﬁ?ﬁ;@”faﬁg‘sm'“ﬁwﬁ“é‘“e"'

42- ¢ycl pakkyl - - R16”and- = 7); 5 or

mﬁa@%&f I3, SoRbines BTOTRE 1 BBHCHLP MabelW hoy o ¢
attached, or R33 and R11 together with the carbon to
whi ch they are attached, indepepdently forma

R42- subst it ut ed carbocg:ggoan ri ig of 3-10 atons; or a
TcTRY

R42- substituted heteroc C 4-10 atons
wherein 1-3 ring nenbers are {indé€pendently sel ected

fromthe group consisting,ofg%,
provi ded t hat F\ ~

where

R9 is hydrogen, OH, (C1-C8)alkoxy, halogen, halo(C1-C6)alkyl, amine,
thiohydroxy, (C1-C6)alkyl, or CN;

Q is fused R-substituted aryl, R-substituted heteroaryl, R-substituted heterocyclic
ring of 4-8 atoms containing 1-3 heteroatoms independently selected from O, S, S(O),
S(O)2 and NR?? with the proviso that S and O cannot be adjacent to one another; or

Qis
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10 when R32 and R10 forma ring, or R33 and R11 form a
ring the optional double bond is absent; R42 is | to

w0 260738580 uent s i ndependent|y sel ected from t heCgUSD6/048646
consi sting of hydrogen, -OH, (Cl-GC6)alkyl,
(Cr-Co6)al koxy, NH2, and hal ogen; or R32 and R33 are
conbined to forma ring structure Q below 15 R10
ZZ7Z Q 9 ' "SS R Het where RI9 is hydrogen, OH,
(C1-Co6) al koxy, hal ogen, hage(Cl-C6)al kyl, am ne, 20
t hi ohydroxy, (Cl-C6)alkyl, or CN;, Qis fused
R-substituted aryl, R-substituted heteroaryl,
R-substituted heterocyclic ring of 4-8 atorrﬁ14
cont aisi ng 1-@shgiser oat o fidgpendent |y sRE

0S990, S and tB,J he provi

apd O cannot "lbe cent “to ope another; o 13
2@%&7&%09 SZ006/ sR1PR13 %
RI3 RISR14 Rl3g{Ri4 Rl4 UtmsR14 R13 - f R13
R R13 or Rl4 ' R13 R14 RP13R14 R14 R RR#RI3

R13 wherein each R13 is independently selected from
hyheoginreachl RV lis indeplendekily selebtddmbiyiydrogémoaikyl, cycloalkyl,

haloaj@@@&&%@%@p(bﬁ%@ %@;&@ﬁgz’?@)w%, —(CH2):sNHC(O)NR*R®,
—~(CH2 Y, dBHR$ O, RS2 NRARSH SR ‘REHAN AEHD)MNEBREY RAN evtere ne is 0-4;
ReChFou RRBRtT Y s SoloH BRI Bhash SRR of filfboen. el -
OH, alkotyalakylhikyh detaroaryy, hetbedagylatiyl; [hetdrpicyclifie heteyogydiylblkyl, halogen,
haloall§h, 2 @S sMHEBIbR B RIS NHC(O)R™,
—(CH2)nsNHC(O)NR*R?, —(CH,)isNHSO,R 6, —(CH2)sNHSO.NRR?, and
~(CH2)nsC(O)NR?*®R?® where ng is 0-4; where R4 and R9 are independently selected from
the group consisting of hydrogen, alkyl, phenyl, benzyl and cycloalkyl,

or R4 and R together can form a ring with the nitrogen to which they are
attached, wherein said ring formed by R* and R® is optionally substituted with =0, -OH, -
OR' or
—C(O)OH;

or

R' and R" taken together form a spirocyclic or a heterospirocyclic ring of 3-6 ring
atoms, wherein said heterospirocyclic ring contains 2 to 5 carbon ring atoms and 1 or 2
hetero ring atoms selected from the group consisting of O, S and N;

wherein R10 and R11 are independently selected from the group consisting of R1
and -OR1, provided that when ring Q is aromatic and the carbon atoms bearing R® and
R are connected by a double bond, R10 and R11 are absent; or

R is 1 to 5 moieties and each R is independently selected from the group
consisting of hydrogen, alkyl, halogen, hydroxy, amine, alkylamino, dialkylamino, alkoxy,

-COR16, -.c(0)OR17, -C(O)NR*R?, -SOR16, -5(02)R16, .NR16COR 163,
-NR16C(0)OR16a, .NR16CONR4RS, -NR'°S(02)NR*RS, fluoroalkyl, difluoroalkyl,
trifluoroalkyl, cycloalkyl, alkenyl, arylalkyl, arylalkenyl, heteroarylalkyl, heteroarylalkenyl,
hydroxyalkyl, aminoalkyl, aryl, thiohydroxy, CN and thioalkyl;
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hal oal kyl , -(CH2)i 6NHC( O) OR16b, - (CH2) n6NHC( O) R16D,
- (CH2) n6NHC( O NR4R5, - ( CH2) n6NHSO2R16,

WO RUHAFONHSO2NRARS, and - (CH2) n6C( O) NR28R29 RUOEMS2006/048646
is 0-4;, where R4 and R5 are independently sel ected
from 10 the group consisting of hydrogen, alkyl,
phenyl , benzyl and cycloal kyl, or R4 and R5 together
can forma ring with the nitrogen to which they are
attached, wherein said ringgformed by R4 and RS is
optionally substituted with =0 -0OH, - ORlL or -C(O OH,
15 or R13 and R14 taken together forma spirocyclic or

terosslro_c clic _rinB_FgJQ_s;G ring torrs,@g}ereiﬂ

SE uibix Baapilist periaachift it Bireqenaenty selscies im the group

consnémrsg;oﬁhyuﬁgaﬁdhéqogén 2-orh eélexay fR‘ﬂQarﬁt am@x s@da C hR@nlFC(D)-,
roup, consisting_gf d.N, 8

alkyn 16 (- ehBlrepEIRRI 5 serealisd. REGRYASkg Pl

-C( F@i‘ st OQR@f (E?(Jo h?f@‘aaﬁ@ N%“prm*sdﬁé)kﬁatNMmNm4R4s

ar orrat | C car bon at rin
NHSERR™, @caaa B R alkenniony. Banalkymiioxa R etemecloalkyioxy,
R2. QRRsik l:azlc?cl%ail&n I3 RE4. €§c!6£‘IﬂyIQQFlh RIH8O,NHR'® and

|ndng ndently Selected fromthe group consisting of
gén, al kyl, hal ogen, hydroxy, anine, alkylam no,

O'F@'3 kA ?(?Briﬁoleﬁbg Y each%@mdége%%% sere%:(e@ N%Fiﬁe group
- SOR16, - S(02) R16,

consistipa ethveasn, halRIenEEINRIRBogeN SHOAPR]T. -CN -C(O)NR“9R5°
NR*E fd)lﬁ@* Q@)Y | ¢ cléélfqh U&&ﬁ%&g?ggpmﬁcwlky@k&ﬂe nyl,
haloaﬂéﬂ@fcdﬁﬁlwlalkug hysroxyRikat. GsRORIY, and REdhatgroands pr two R groups
e #5809
on adﬁé%é 06 82@%566}%%3&%% ylem'g”rm{%tl es and each
3ig M@ﬁeﬁqmesm@amlaﬁ is ingapendegily splectashispr thagroup
h koxy, R47-aryl,
consng m@ﬁéﬁ%@ﬁen ﬁéﬁ%@ﬁ 5\;%!'!( ;\}aloﬁznyl Céary
& ecint yeBonabiejies anggaapyvdkoas ydepergien y§eb@tercb€ﬁym the group
R44,
°°"S'S@%§g&°g KR @)'g?é g gf\l@ﬁé%%? ﬁgg%@g@?s NHSO2R43,
® hriropen, -msgnraﬂllmm oxy, R39-al kynyl oxy,
B
$5° 158 10 3EIeRRs B RIARIndeRY S8kted rpm e aroup
Conslatldg of GyidrogeRr] a)kyl, R8I, |&H<Qh<ytam8hadogen;i es and each R38

i ﬁk,rﬁe‘pﬁ{mﬁm Lléé .ﬁﬁles&'i&éiw &ﬂé&ga T e group consisting of
hydrogen, alkyl, alkoxyalkyl, R®¥-arylalkyt, R*®-cycloatkyl, R®cycloalkylalkyl, R*-aryl,

heterocycloalkyl, heteroaryl, heterocycloalkylalkyl and heteroarylaikyl;
6 is hydrogen, alkyl, hydroxyalkyl or alkoxy;

R* is 1 to 3 moieties and each R¥ is independently selected from the group
consisting of hydrogen, alkyl, -OH, halogen, -CN, alkoxy, trihaloalkoxy, alkylamino,
di(alkyl)amino, -OCF3, hydroxyaikyl, -CHO, -C(O)alkylamino, -C(O)di(alkyl)amino,
-NHz, -NHC(O)alkyl and -N(alkyl)C(O)alkyl;

R*®is hydrogen, alkyl, haloalkyl, dihaloalkyl or trifluoroalkyl;

R* and R*® are independently selected from the group consisting of hydrogen,
alkyl, aralkyl, phenyl and cycloalkyl, or R*® and R® together are —~(CHz)s-, -(CH2)s- or
~(CHz2)2-NR**-(CH,),- and form a ring with the nitrogen to which they are attached;
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consi sting of hydrogen, heterocycloal kyl, hal ogen,
-C(OOr48, -CN, -C(O NR4A9R50, 10 -NR51C(O R52, -0R48,
wovyal7masdoy! , cycl oal kyl al kyl , al kyl cycl oal kyl aPkyius2006/048646

hal oal kyl cycl oal kyl al kyl , hydroxyal kyl, al koxyal kyl ,

and R52-heteroaryl; or two R38 groups on adjacent

ring carbons forma fused nethyl enedi oxy group; R39 is
1to 3 noieties and each R39 is independently sel ected
fromthe group consistingyef hydrogen, hal ogen and

al koxy; 15 RA0 is 1 to 3 noieties and each R40 is
independently sel ected fromthe group consisting of

R41- 1- a| k R41- yl. R
B T e S L e
alkyl eﬁgmyR%ensyn arﬁwemaélept by @ébﬂ@u@aﬁ m@ﬁdm@ mR?ﬁ@(O)R‘W together
with i3 &51"9'? Es’"pagoy Whigh ey aﬁa@ﬁap'a%ﬂ rfag}'aaﬂi%q@ctam having 5-8 ring

membelsected fromthe group consisting of hydrogen,
[ﬁg al koxyal kyl , R38- ar yl al kyl, R46- cycl oal kyl ,
is/oydragien] alkiyy, sam %r-ﬂQgR%t—@(oaw $a+az(>@)NR18R19 alkyl,

naloges TSRy o nsroag el et Sk Araflyd Hridatkeny!,

hetemamalﬁylnaeﬁrbaqtmmwawBrBWalkw amirensiag eay, )thn&%h@ﬂaﬂd)xyalkyl or
roup 25 consisting of hydrogen, alkyl, -

g
alkylzii{glng QW? CN, al koxy, trihal oal koxy, al kyl am no,
and di (aI kyl ) am no, -OCF3, hydroxyal kyl, -CHQ
-C( al kyl am no, C(O)dl(alkyl)amno - NH2,
@)%lwedémiwgmgnqqqm‘gtmg@l R48 is hydrogen,
hydrﬁhgbfl hal oal kyl , di hal dal kyl or trifluoroal kyl; RA49
R50 are mdependently sel ected fromthe group
alkylconsi sting of hydrogen, 30 alkyl, aralkyl, phenyl and
fluor %hgal kyl, or R49 and R5 toget her are -(CH2) 4-,
I)5- or -(CH2)2-NR39-(CH2)2- and forma ring with
dlﬂuqfhelkmtrogen to which they are attached; WD
tnﬂuBQ%Yl( 75809 PCT/ US2006/ 048646 71 R51 and RS2 are
ndependent |y selected fromthe group consisting of
cycloa{kyh.ogen, al kyl, aral kyl, phenyl and cycl oal kyl, or

cyclo'gﬁél @Hl??tﬁt%d' ]i tﬂc? 3g§u% tu%@ﬁ%@e@%mttgg %igdl% F%M\él g of

ogen
alkoxygatklyi callk)d,duidqgea,vmytgosy,salkmxyg anﬁm&;amlall@xRS—INRBQZ -NR 'C(O)R?, -

Wf s R N ERE TR GG -co10H, -c010R and
-CO

oroal kyl, trifluoroal kyl, cycloalkyl, alkenyl,
alkeﬁ{d‘?l kyl, aryl al kenyl
alkoxy, -
arylalkyl,
arylatkenyl,
heteroarylalkyl,
heteroarylalkenyl,
hydroxyl,
alkoxy,
hydroxyalkyl,
alkoxyalkyl,
aminoalkyl,

aryl,



het eroaryl al kyl , heteroaryl al kenyl, hydroxyal kyl,
am noal kyl, aryl, thioal kyl, al koxyal kyl or
walbyeasdomoal kyl ; and 10 R54 is sel ected fromPCiaIS2006/048646
group consisting of hydrogen, alkyl, fluoroalkyl,
di fl uoroal kyl, 15 trifluoroal kyl, cycloal kyl,
cycl oal kyl substituted by | to 3 substituents sel ected
fromthe group consisting of al koxyal kyl, al kyl,
hal ogen, hydroxy, al koxy, ppyloxy, arylal koxy, -NR R2,
-NR C(O R2, - NRIC(O NRLR2, -NR1C(O) OR2, -NRLS(O) 2R2,
-NR S(O) 2NR1R2, -C(OOH, -C(OOR and 20 -CON R R2,
al kenyl, al koxy, arylalkyl, arylalkenyl, 25
hetergalr oaryl al kyl,  heteroaryl al kenyl, hydroxyl ,
tmoamykﬁﬁﬁ, hydroxyalkyl 30 al koxyal kyl, am noal kyl,
% éﬁ 7/ 075809 PCT/.US2006 0§864P % het roar?:'
alkyl ybsiitvied| by hie 3aubpiuenisdederpnaenty splactedfrof,tie grohp consisting

of urdd) SaFeRARId, CaPshemhiad, taretyitadt OtdrbeyIR] &dteNdnd sulfonyl urea.
2. A compound of claim 1 wherein said compound is:

Rio

Raz

Raz




of urea, sulfonam de, carboxam de, carboxylic acid,
carboxylic ester and sul fonyl urea. 5 2. A conpound
wohoalassey 1 wherei n said conpound is: o0 JI10 RpPOT/US2(86/048646
O NR32 L 'ZR32 BRit BRl1 \Het Het Ila la 00

6--~ O--~R NNROR32 M QM R32 B B Het Rti

\Het IbllIb OONNRO QR3z R32 Rii B\Het B\Het
lcllc 00 NNRoO. R32

73




M QM R32 Rii B\Het Het Id Ilid WO 2007/ 075809

PCT/ US2006/ 048646 73 0 0 N~ NrANR o R32 Rl Ri
wWO-2007R3B09B\ Rii le Het Ile Het 0 0O N~-N N-N RCO/USRW06/048646
M R32 R33 if .\ IIf'THHt OONRoO OQp R32 B Rii
R33 is trot lg\Ht OONNRO M - OM R32 Rii
R33 Ih "Het 1 h\Het

74

Ra

Het Het
1lo



R2 R2 RPs Re OO NNRO -- - -- R3Zz R QR Rii

R33 B~ B Ili Het Ili Het R2Z R2 Ra RBrN NRio
Wei20RI078409R32 B Rii R ij Net lii Hot WO 2007/ 8ZBR8006/048646
PCT/ US2006/ 048646 74 RR R2 R R O Q~YkKI NNRo
N-"- NR32 8 BRi R33 1k \Het Ilk\Het O R2 RB R2

ORe NNRoO NNQR32R R

75

B Rqq
AN
Het
Hp
0
N‘/lkm Rio
- N Raz
Raz
B\ Ryq
Het
IIq
3 A compound of claim 2 wherein said compound is:
/lL N /u\ o
R
o] N Q o N 22
R? 9
R1 R R23
Ra Ry
A RM R, R
B
“SHet Het
laa or {laa
4. A compound of claim 1 wherein
I
e C__%
Ais é ;
G is —O-, -(CR'R?-, or NR";
Uis <(CR'R?)-;
J is (CR'R?)-;

K is CR' or —N-;
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g BR R33 Il Het Ill "Het Rio
BRt ImHet IlmHat 12 12 O N

wernRw7sdB9 | | n\ Hei In "Hot OO0 % R o ~RCNUR2(M@8MB48646
QR32 B Rt BRI1 Het Het 1o Ilo WO 2007/ 075809
PCT/ US2006/ 048646 75 0 0 N NR o N

76

R' and R" are H;

R32 and R33 are combined to form a ring structure Q wherein Q is cyclohexyl;

B is —(CH2)n4sCR'?>=CR"?*(CH,)ns wherein ns and ns are 0 and R and R'? are
Hydrogen;

Het is aryl, aryl substituted with W, heteroaryl, heteroaryl substituted with W;

W is aryl substituted with 1 to 3 moieties comprising halogen, alkyl, CF3, CN, OH, or —
Oalkyl.

5. A compound of claim 1 wherein

G is —O-, -(CR'R?)-, or NR";

U is -(CR'R?)-;

J is {(CR'R?)-;

Kis CR! or -N-;

R32 and R* are combined to form a ring structure Q wherein Q is aryl;

B is —(CH2)n4CR"?=CR"*(CH,)ns wherein n; and ns are 0 and R'? and R'® are
Hydrogen; '

Het is aryl, aryl substituted with W, heteroaryl, heteroaryl substituted with W,
W is aryl substituted with 1 to 3 moieties comprising halogen, alkyl, CF3, CN, OH, or —
Oalkyl.

6. A compound of claim 1 wherein

Kis CH;
R'° and R" are H:

R32 and R are combined to form a ring structure Q wherein Q is cyclohexyl;



QNRae R32 B\ B\ Rt Het Ip Het lip OO NRO

N NNNNR32 R32 Bg\ Rt Het Het Iq or Ilg 3.

wa 2erpssond of claim 2 wherein said conmpound i BCTAWSB006/048646
Rro RRo ONJ"., Rz2 QON RS RS R R23 R RI1 R

R2 (RR A Bg Het Het laa or Ilaa 5 4. A conpound of
claim1l wherein 0 Il S As Gis -0-, -(CRR2)-, or
NR' ;

77

B is —~(CH2)n4CR'?=CR"?*(CHz)ns wherein ns and ns are 0 and R'? and R'** are
Hydrogen;

/\xN

W

Het is w

o

5 7. A compound of claim 1 wherein

Gis—-0O-
U is ~(CHa)-;
Jis ~(CHyp)-;
10. Kis CH;
R32 and R*3 are combined to form a ring structure Q wherein Q is aryl;
B is —(CH2)n4sCR'>=CR'?*(CH,)ns wherein ns and ns are 0 and R*? and R'® are

Hydrogen;
\/\N
/\4/
Het is w

)
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Uis -(CR R2)-; Jis -(CRR2)-; 10 Kis CR or -N;

WD 2007/ 075809 PCT/ US2006/ 048646 76 R10 and Rl11 are
wol203325samd R33 are conbined to forma ring stPATUSE@®6AS646

wherein Qis cyclohexyl; Bis

- (CH2) n4CR12=CR12a(CH2) n5 wherein n4 and n5 are 0 and

R12 and Rl2a are Hydrogen; 5 Het is aryl, aryl

substituted with W heteroaryl, heteroaryl substituted

wth W Wis aryl substitupgd with | to 3 noieties

conprising hal ogen, alkyl, CF3, CN, OH or - Qal kyl.

5. A conpound of cIaimIV\,herein O~II AisS 10 Gis

or Uis -(CRIR2)-; J is
8. 8@@%‘?””52%@‘? re'“ N-: R32 and R33 are combi ned
o f@rma ring structure vihereln Qis aryl; 15 Bis
) n4 2=CR12a(CH2) n5 wherein n4 and n5 are 0 and
DGL-%Ea are Hydrogen; Het is aryl, aryl
A,sésubstltute

d wwth W heteroaryl, heteroaryl substituted
with W Wis aryl substituted wWith | to 3 noieties
Gis €¥mpri si ng hal ogen, alkyl, CF3, CN, OH or - Calkyl.
UIS%@I"@ Acorrpound of cIaimanerein al Als Gis -0 U

tH2)-: Jis -(CH)-

Jis —(CH2)-

K is CH;

R and R" are H;

R*2 and R* are combined to form a ring structure Q wherein Q is cyclohexyl;

B is —(CH2)nsCR'?>=CR'?(CH;)ns wherein n4 and ns are 0 and R'? and R'?? are
Hydrogen;

[TV AV oVl

W is F.

9o. A compound of claim 1 wherein

U is —(CHy)~;
J is —(CH2)-;
Kis CH;



25 Kis CH R10 and R11 are H, R32 and R33 are
conbined to forama ring structure Q wherein Qis
woyaed7onssoyl ; WO 2007/ 075809 PCT/ US2006/ 048646 PTT/UB20106/048646

- (CH2) n4CR 2=CR12a(CH2) n5 wherein n4 and n5 are 0 and
R12 and Rl12a are Hydrogen; ' N i,IC Het is wWis
F. 5 7. A conpound of claiml wherein 0 Als Gis -0
Uis -(CH)-; Jis -(CH)-; 10. Kis CH R32 and R33
are conbined to forma ringstructure Q wherein Qis
aryl; Bis -(CH2)n4CR12=CR12a(CH2) n5 wherein n4 and n5
are 0 and R12 and Rl12a are 'Hydrogen; N (iA Het is

. W X 15 Wis F. WD 2007/ 075809 _PCI/ US2006/ 048646

R angyRE’ el

. ane SQMBBIRTEoIPITR BiNe StriFEre(hwhg is phenyl,
B is ~(CH2)n4CR"?=CR'2%(CHz)ns wherein ns and ns are 0 and R and R'* are
Hydrogen;
[VAVaPaVa
X N
%
Het is w :
[aVAVa VY

Wis F.
10. A compound of claim 1 selected from the group consisting of:




Ais Gis -0Uis -(CH)-; 5Jis -(CH)-; Kis CH
R10 and R' are H, R32 and R33 are conbined to forma
woizog/sssogct ure Q wherein Qi s cycl ohexyl; B i BCT/US2006/048646
- (CH2) n4CR12=CR12a(CH2) n5 wherein n4 and n5 are 0 and
R12 and R12a are 10 Hydrogen; N Het is W6""F. Wis
9. A conpound of claim1 wherein Ojj Aisl; 15 Gis
-0 Uis -(CH)-; Jis -(CH)-; Kis CH WO
2007/ 075809 PCT/ US2006/ 048g¢g6 79 R32 and R33 are
conbined to forma ring structure Q wherein Qis
phenyl; B is -(CH2)ndCR12=CR12a(CH2) n5 wherei n n4 and
RS are 0 and R12 and Rl2a are kydrogen; N Het is w5
)MIS | F 10. A conpound of claim|l. selected fromthe
copsisting of: 0 OI' AN aywN/N\ N




F\ °~ C WO 2007/075809 PCT/ US2006/ 048646 80 0 O J~N
FFrgeN FF OA"ON G \/ FOA N \ /N\V /N F
wo@E0F9 75809 PCT/ US2006/ 048646 81 0 O "k NPHNI/US2046/648646

F oAN H /\ H \ ~N

81




N F\N/\/ F O-YWN ~NH \ IN\ ~-NW
2007/ 075809 PCT/ US2006/048646 82 0 TN NH , N/ F
woe27Ed F F O N~ N\ /N W 2007/ 075809 PCT/US2006/048646

PCT/ US2006/ 048646 83 0 O ;N~O N H~\\ /N OO N
N




\'/ N\ / F\' F TNAN3INF F W 2007/ 075809

PCT/ US2006/ 048646 84 0 NO~N H-QFFaO0O PN NN
w6 2607/05809N IN N F WO 2007/ 075809 PCT/ US2006/ 8¢8a%8006/048646

85 O 6PNN O \ ~NF O TON

83




H VN F OO-~"N Ham N ON F WO 2007/ 075809

PCT/ US2006/ 048646 86 0 DN N NF and O INN F F
wa2007A78%0pound of claiml1l with the foll owi ng POTMSk@E/048646

0O~\ O- NNF5 12. A conpound of claiml wth the

followng formula: 0 O\ " N WD 2007/ 075809

PCT/ US2006/ 048646 87 13. A pharmaceutical conposition

conprising an effective anount of at |east one

conpound of claim1l and a ghqarnmaceutically acceptable

carrier.




14. A pharmaceutical conposition conprising an
ef fective anount of at |east one 5 conpound of claim
waQo@rdssa9 phar maceuti cal carrier. 15. A nmet hodPof/US2006/048646
i nhibiting thrombin receptors conprising adm ni stering
to a mmmual in need of such treatnment an effective
anount of at | east one conpound of claiml1. 16. A
nmet hod of inhibiting thronmbin receptors conprising
adm ni stering to a manmal g510 i n need of such
treatnment an effective anount of at |east one conpound
of claim10. 17. A nethod of treating thronbosis,
atheroscl erosis, restenosis, hypertension, angina
pectori s, angi ogenesi s related di sorders, arrhythm a,
dlovascular or circulatory disease or condition,
| ure, nmyocardial infarction,
nephritis, thronbotic stroke,
th onboenbolytlc stroke, peripheral vascul ar di seases,
cerebral ischema, 15 rheumatoid arthritis,
rhewmatism astrogliosis, a fibrotic disorder of the
fer, kidney, lung or intestinal tract, systemc
upus erythematosus, nultiple sclerosis, osteoporosis,

gl omer ul onephritis, renal disease, acute rena

ai lure, chronic renal failure, renal vascul ar

/Efneostasis, renal ischem a, bladder inflammtion,
abetes, diabetic neuropathy, cerebral stroke,

i schem a, nephritis, cancer, nelanoma, rena

noma, 20 neuropathy and/or nalignant tunors,

&gener ati ve and/ or neurotoxi c di seases,

congi tions, or injuries, inflammtion, asthm,

gancona, nacular degeneration, psoriasis,

thellal dysfunction disorders of the liver, kidney

or lung inflammatory disorders of the |ungs and

astroi ntestinal tract, respiratory tract disease or

ondi tion, radiation flbr03|s endot hel i a

stfunctlon peri odont al di seases or wounds or a

dpi nal cord injury, or a 25 synptomor result thereof,

ing admnistering to a manmmal in need of such

an effective anount of at |east one conpound
18. The nmethod of claim 17 wherein the
anmat ory di sease or condition is irritable bowel

drome, Cohn's disease, nephritis or a radiation- or
pt her apy- i nduced proliferate or inflammatory

brder of the gastrointestinal tract, lung, urinary

Rl adder, 30 gastrointestinal tract or other organ. WO

clfaim 17 wherein the respiratory tract disease or
‘gﬁgdition is reversible airway obstruction, asthng,
o ic asthma, bronchitis or chronic airways




20. The nethod of claim 17 wherein the cancer is rena
cell carcinoma or an 5 angi ogenesis related di sorder.
waroo7nssoget hod of claim 17 wherein the PCT/US2006/048646
neur odegener ati ve di sease is Parkinson's disease, Any
tropic lateral sclerosis, Al zheiner's disease,
Hunti ngton's di sease or W I son's disease. 22. A
nmet hod of treating thronbosis, atherosclerosis,
restenosi s, hypertension, 8a8gina 10 pectoris,
angi ogenesi s related disorders, arrhythma, a
cardi ovascul ar or circulatory disease or condition,
keart failure, myocardial infarction,
oner ul onephritis, thronmbotic stroke,
boenbol yti c stroke, peripheral vascul ar di seases,
schema, rheumatoid arthritis, rheumatism
oSis, a fibrotic disorder of the Iiver,
lung or intestinal tract, system c |upus
#hemat osus, nultiple sclerosis, osteoporosis, 15
perul onephritis, renal disease, acute rena
ure, chronic renal failure, renal vascul ar
oneostasis, renal ischem a, bladder inflammation,
i abet es, di gbetic neuropathy, cerebral stroke,
cérebral i8BfHemi a, nephritis, cancer, nelanoma, rena
ceLﬂgcarcinona, neur opat hy and/ or malignant tunors,
degenerative and/or neurotoxic diseases,
[ STN\Or injuries, inflammtion, asthma,
ul ar degeneration, psoriasis, 20
endot kgl i al dysfunction disorders of the liver, kidney
lung inflammtory disorders of the 1ungs and
Towntestinal tract, respiratory tract disease or
Ni t4 on, radiation fibrosis, endothelia
dygf unction, periodontal diseases or wounds or a
Qaupral cord injury, or a synptomor result thereof,
ompLi sing adm nistering to a mammal in need of such
treatnment an effective anpbunt of a conmpound of claiml
in conmbination with at | east one 25 additiona
11. CaAdopyssimd et clARE N withXBe follwimgtibadulet cl ai m 22
wherein the additional cardi ovascul ar agent or agents
- el ected fromthe group consisting of thronboxane
osynthesis inhibitors, GP IIb/lIlla antagonists,
ronboxane ant agoni sts, adenosi ne di phosphat e
i nhi bitors, cycl ooxygenase inhibitors, angiotensin
tgoni sts, endot helin antagonists, angiotensin 30
verting enzyme inhibitors, neutral endopeptidase
j bitors, anticoagulants, diuretics, and platelet
gation inhibitors. WO 2007/ 075809
PCT/ US2006/ 048646 89 24. The nmethod of claim 22
wherei n the additional cardi ovascul ar agent or agents
12. ar A compound of claim 1 with the following formula:
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aspirin, cangrelor or clopidogrel bisulfate. 25. The
met hod of claim 22 wherein the additional
woaoatiogssagcul ar agents are aspirin and cl opi degrais2006/048646
bi sulfate. 5 26. The nmethod of claim 22 wherein the
addi ti onal cardi ovascul ar agents are aspirin and
cangrelor. 27. A nethod of inhibiting cannabinoid
receptors conprising admnistering to a mamal in
need of such treatnent an &7 ective anount of at | east
one conpound of Caim1l. 10 28. A conpound of claiml
in purified form 29. A corrpound of claiml in
i spl forn Q. of treat throrrb
13. R oPatitpkP e mpcplRb AR S AP arEake sBiRIR oY ot east one
compawtdof dainarngmbea phamacedtidatid adceprathhs sarrier.r hyt hmi a,
a cardiovascular or circulatory disease or condition,
heart failure, myocardial infarction,
14. g I /&maauhanewﬂmdl tompotitivardomt prisid® aptefdedve amount of at least one
rgg‘ogel tic, st Loke ﬁ%?rl heral vascul ar di seases,
Com%%‘f P ‘Falné e?ﬂdaa ARBY CaMehritis, rheumatism
astrogliosis, a fibrotic disorder of the liver,
ki dne [,u .or intestinal tract stem c | upus,
5. ’gm%thaﬁggﬂw'b'ﬁﬂe HrmpIa dpesniaiacorgbReisg GHpUNBtering to a mammal
in n@ldmmhthfént bR effeetivé afARADE at RGEE 6né @BApound of claim 1.
al failure, renal vascul ar

i & rhfinh SO racembrs sRIAPFISIG ZINIStRTing to a mammal

in ne@d&if@i@ﬁ tretitileat A dﬁ@@ﬂ@@éh’fbﬂnt%@a@@b@béﬁé c&hpRd of claim 10.
cancer, nelanoma, renal

ebrs |02§_hema hr|t|s
dapd ting tasep it RASRPEEIEreRis, rgRiaROSts, Mypertension, angina
pectdiiw f@@&@?ﬁsﬁ relfted e Whdlyththi, 8i P&iePascular or circulatory

con e uries, inflanmation, asthma
dlseﬁea%r&ﬂfgp tl%gmagt( a&g@eﬁmr@ﬁl |nﬁggp?raglgmerulonephntls thrombotic
strc>k@n dﬁbhﬁdeﬁubdyﬁﬁ StRGHd, %rlﬁhéﬁﬁl %ééulgf' dfs@ﬁséé Vc%’rebnlﬁl fHeR¥mia,

i nfl ammat ory di sorders of

S an
rhe“@%‘?‘?(ﬂ"ﬁ\"@@t m%!m‘itﬁﬁ‘&:tas‘“io&‘ﬁﬁ‘ﬁaﬁ Slbyottq @é@ro%wéﬂsesh‘cﬁr kidney, lung

or inteBNRAl &, syeinid lu%[]sférzf'lh@ﬁ”la‘i@sd?s5 nﬁﬂﬁﬂb@%‘lér%ls osteoporOS|s
dysfunction, periodont di seases or wounds

glon@ﬁllﬁgppl&@tpsd relp@llgl§eas§f aguteskangt AR, qhé@ruptreque'a@gp, renal vascular
hom&&STRSIs SkMal fEReRlis  RLHAS hﬁaﬁ‘m‘i‘%‘ﬂ?ﬁ 'dllédété‘se %‘?a@éﬂéﬁ'&ﬂogathy,

treatnent an effective anmount east one co
ceretal giraken cagebral ischrmimeneRRitiss ceneariBlanaren.sional el carcinoma,

neurbphlgERY & Maﬁé%ﬁ%@nﬂs Q@mbﬂéé’éhéréwé LhéRP h@ur&SWéldrlseases

syndrone, Coh di sease ritis or a radiation-
conditiaRsp OF BYUSA. 'nﬂ?dn@@aonwtbm, plasicama, snagulan degenasatjon, psoriasis,

enddﬂ’hé@l @%fuﬂﬁtléﬁ‘ RS rs Qs @Iﬁ@ﬁ@'érn &lark Q:ﬁ”tl%né Hﬁl%md’léf%ﬁ)’sorders of the

astrointestinal tract o
lungszgv@e} /gggjggggeerjs@p) trgob) nesrivedgrtract disease or condltlon radiation fibrosis,

endothelial dysfunction, periodontal diseases or wounds or a spinal cord injury, or a
symptom or result thereof, comprising administering to a mammal in need of such
treatment an effective amount of at least one compound of Claim 1.

18.  The method of claim 17 wherein the inflammatory disease or condition is irritable
bowel syndrome, Cohn's disease, nephritis or a radiation- or chemotherapy- induced
proliferate or inflammatory disorder of the gastrointestinal tract, lung, urinary bladder,
gastrointestinal tract or other organ.
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90 32. The nethod of claim 30 wherein the respiratory
tract disease or condition is reversible airway
wohsed7roasgop on, ast hma, chroni c ast hma, bronchi t PET®IS2006/048646
chronic airways disease. 33. The nethod of claim 30
wherein the cancer is renal cell carcinoma or an 5
angi ogenesi s rel ated di sorder. 34. The nethod of claim
30 wherein the neurodegenerative disease is
Par ki nson's di sease, Any 88opic |ateral sclerosis,
Al zhei nmer' s di sease, Huntington's di sease or WIlson's
di sease. 35. The nethod of claim30 further conprising
a agn .
19, SRRl BB 15 3Merofbine B hpRbRP UL G8bpde o condition i
reversibhe arsayebstiustion castiemas cBronivy psthiven dironGhitisi gr alronic airways
dise ectorls angi ogenesi s rel ated di sorders, arrhythm a,
®ar di ovascul ar or circulatory disease or condition,
20. hé&ae mfeﬂmddmfeclamryd@ammrain thef semcer encenal cell carcinoma or an

.gl oner ul one iti,s, thronmbotic stroke,
ang'f?qﬁ’@ﬁb%%%i%&ﬁﬁ?%d?hoke peri pheral vascul ar di seases,

21. cerebmathod ohelaina 171/5he§dmmtlmmitdodegm¢retise disease is Parkinson’s
. _rheynmatis astrogliosis, r,otic disorder of ,th
diseds, Ay LPRG9 Er L AREroBls. ARNAITRg Kl Mg jheiyddRease or
Wilsdnipdiiseisyt hemat osus, nultiple sclerosis, osteoporosis,
di_seas acute

22. 9 RTSHBbERERElkS Pupkin AL er Bolls rperension, angina
pecté‘t@‘[@@ic@férﬁaslsr ielted idisdrdersa arrblytiolial aldai'dilanammamor circulatory
dlse%@? g?rgthgnsdl l%ﬁ’@ﬂl’gfcallﬂl%g {qr?fq%aghglal:lgfﬁygﬁgﬁ ?épli’l:?% néplérri]tgﬁ, thrombotic
strok@@kﬂroﬁafcénﬁmmc Eifokes;, epiphthal vasadlar disehsgsaserebraiizchemia,

rheugalﬁqﬁ rgﬁglefa}elq\%t%%j,/ Ortrqq?}gfglgnﬁgiﬁgfﬁ ggf’ Y fthe liver, kidney, lung

or in@stiHawREGt, Q?étélhﬂdlt@ﬁ@@ﬂﬂh@hiawsui)mmp&l ét;lerosns osteoporosus
endot heI| sfyncti on dj sord {ﬁl th | lf ney | |
oMl PRGN, ISP 679P U PEUISIBNG o o g8 e g, Fénal vasculer

hom&asthkial rdris isdheih! Blatidef RRBNNA&RYNY, disistbs, AisBetendiropathy,
condltlon radi ati on fibrosis, endot hel i al

cerefial siyRke; Grebl iscdheaniaanerirdisasarcesy MEkanrmacfengl cell carcinoma,

neuréﬂiaﬂﬂyl arf6emialighant tufiord, HeuredEgéRettive bﬂﬂldrheh?&bﬁﬁfdlseases
nprising admnistering to a manmmal in need of

SucC
condijalls, 6 iItEeS. AR MAYEN sABHIRE: @ﬁa%waﬁ‘dabﬂ%?‘éﬁ”ﬁ?‘o" psoriasis,

enddtfelid) dyRfttchsh 'dﬁ%br&éﬁs‘"bf&he'l@éﬁ%dh@ orﬂdﬁgﬁnﬂa”rﬁﬂnatory disorders of the
car di ovascul ar ent. 37. The method of cl ai

lunggRBAGastioitesingl ra&harese'a@te%va%thjﬁ%@seaa%mnﬁlorag’éﬁ@lon fibrosis,

enddtfielif ysfirR@oh! @éﬁdd&tﬂfm%m Bbiinds 6F atsbrr@FEQPtﬁmﬁer, ora
A2 bi osy nt hesi s i nhi bitors, IIb/IIIa 30

svmamsbrﬁ%»ﬂtst eEQﬁfo?ﬂjBRﬁﬁQQMQW% 0 3 maBaiahin need of such
treatfidMiemErdRive it SUIAtATS compound of claim 1 in combination with at least one

additional cardiovascular agent.

23. The method of claim 22 wherein the additional cardiovascular agent or agents 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.
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cycl ooxygenase i nhi bitors, angiotensin antagoni sts,
endot hel i n ant agoni sts, angi otensin converting enzyne
wonb7mrssop s, neutral endopepti dase inhibitors, PCT/US2006/048646
anticoagul ants, diuretics, and platelet aggregation
i nhi bitors. WO 2007/075809 PCT/ US2006/ 048646 91 38.
The net hod of claim 37 wherein the additiona
cardi ovascul ar agent or agents are aspirin, cangrelor
or clopidogrel bisulfate. 8§. The nethod of claim 37
wherein the additional cardiovascul ar agents are
aspirin and clopidogrel bisulfate 5 40. The nethod
of_ cl ai ere the a itip ar di.ovascul ar

24. aére“‘?[ @eg]} o ?lm ad t,non £ardioYRSGYRY agent or agents are
asplrinn hahgﬁel@gom@@abgm biéuﬂfaf@ ptors conprising

- SRR b e TR i o G B are spi
and d@pl@i@gl‘é’i piddifagrpound of claim10 in purifi | ed form

A compound of claim 10 in isolated fo

26. The method of claim 22 whereln the additional cardmvascular agents are aspirin
and cangrelor.
27. A method of inhibiting cannabinoid receptors comprising administering to a
mammal in need of such treatment an effective amount of at least one compound of
Claim 1.
28. A compound of ciaim 1 in purified form.
29. A compound of claim 1 in isolated form.
30. A method of treating thrombosis, atherosclerosis, restenosis, hypertension, angina
pectoris, angiogenesis related disorders, arrhythmia, a cardiovascular or circulatory
disease or condition, heart failure, myocardial infarction, glomerulonephritis, thrombotic
stroke, thromboembolytic stroke, peripheral vascular diseases, cerebral ischemia, ’
rheumatoid arthritis, rheumatism, astrogliosis, a fibrotic disorder of the liver, kidney, lung
or intestinal tract, systemic lupus erythematosus, multiple sclerosis, osteoporosis,
glomerulonephritis, renal disease, acute renal failure, chronic renal failure, renal vascular
homeostasis, renal ischemia, bladder inflammation, diabetes, diabetic neuropathy,
cerebral stroke, cerebral ischemia, nephritis, cancer, melanoma, renal cell carcinoma,
neuropathy and/or malignant tumors, neurodegenerative and/or neurotoxic diseases,
conditions, or injuries, inflammation, asthma, glaucoma, macular degeneration, psoriasis,
endothelial dysfunction disorders of the liver, kidney or lung inflammatory disorders of the
lungs and gastrointestinal tract, respiratory tract disease or condition, radiation fibrosis,
endothelial dysfunction, periodontal diseases or wounds or a spinal cord injury, or a
symptom or result thereof, comprising administering to a mammal in need of such
treatment an effective amount of at least one compound of Claim 29.
31.  The method of claim 30 wherein the inflammatory disease or condition is irritable
bowel syndrome, Cohn’s disease, nephritis or a radiation- or chemotherapy- induced
proliferate or inflammatory disorder of the gastrointestinal tract, lung, urinary bladder,
gastrointestinal tract or other organ.
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32. The method of claim 30 wherein the respiratory tract disease or condition is
reversible airway obstruction, asthma, chronic asthma, bronchitis or chronic airways
disease.

33. The method of claim 30 wherein the cancer is renal cell carcinoma or an

angiogenesis related disorder.
34. The method of claim 30 wherein the neurodegenerative disease is Parkinson's

disease, Amy tropic lateral sclerosis, Alzheimer’s disease, Huntington’s disease or
Wilson's disease.

35. The method of claim 30 further comprising administering at least two
therapeutically effective agents.

36. A method of treating thrombosis, atherosclerosis, restenosis, hypertension, angina
pectoris, angiogenesis related disorders, arrhythmia, a cardiovascular or circulatory
dise’ase or condition, heart failure, myocardial infarction, glomerulonephritis, thrombotic
stroke, thromboembolytic stroke, peripheral vascular diseases, cerebral ischemia,
rheumatoid arthritis, rheumatism, astrogliosis, a fibrotic disorder of the liver, kidney, lung
or intestinal tract, systemic lupus erythematosus, muiltiple sclerosis, osteoporosis,
glomerulonephritis, renal disease, acute renal failure, chronic renal failure, renal vascular
homeostasis, renal ischemia, bladder inflammation, diabetes, diabetic neuropathy,
cerebral stroke, cerebral ischemia, nephritis, cancer, melanoma, renal cell carcinoma,
neuropathy and/or malignant tumors, neurodegenerative and/or neurotoxic diseases,
conditions, or injuries, inflammation, asthma, glaucoma, macular degeneration, psoriasis,
endothelial dysfunction disorders of the liver, kidney or lung inflammatory disorders of the
lungs and gastrointestinal tract, respiratory tract disease or condition, radiation fibrosis,
endothelial dysfunction, periodontal diseases or wounds or a spinal cord injury, or a
symptom or resuit thereof, comprising administering to a mammail in need of such
treatment an effective amount of a compound of claim 14 in combination with at least one
additional cardiovascular agent.

37. The method of claim 36 wherein the additional cardiovascular agent or agents 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.
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38. The method of claim 37 wherein the additional cardiovascular agent or agents are
aspirin, cangrelor or clopidogrel bisulfate.

39. The method of claim 37 wherein the additional cardiovascular agents are aspirin
and clopidogrel bisulfate.

40. The method of claim 37 wherein the additional cardiovascular agents are aspirin
and cangrelor.

41. A method of inhibiting cannabinoid receptors comprising administering to a
mammal in need of such treatment an effective amount of at least one compound of
Claim 10.

42. A compound of claim 10 in purified form.

43. A compound of claim 10 in isolated form.



