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WD 2006/ 041872 PCT/ US2005/ 035745 1 THROWVBI N RECEPTOR

ANTAGONI STS BACKGROUND OF THE | NVENTI ON The present
wonvanuison rel ates to nor-seco hi nmbaci ne deri vaUTANS2005/035745

whi ch can be wuseful as thronbin receptor antagonists

in the treatnent of diseases associated with 5

t hronbosi s, atherosclerosis, restenosis, hypertension,

angi na_pect or THROMBIN QEﬁPf@ ATANTAGONSTS €' ebr al

i schem a, strOKe, [Tve di seases and
cancer. Thronbin receptor antagoni sts are also known
as protease activated receptor-1 (PAR- 1) antagoni sts.

BACKERERIME WS NVENTiRNt 1 on al so can be useful as
I noi

inhibitors for the
t r éhe peesendfinvandiomaetites fr nbr-seds hinltagys terivativespusich can be

usof 4 P07 oo B R5 198 e BP S e associatod wit

thrompiosie! atharesdiemdisis, résiBhbsit] ByparidrsioRTRIngina ﬁéétéhgeéﬁ’hythmla
and gastrointestinal tract, and

hear? é%ltw%‘ aﬂtedeﬁ%ﬁ isgheniassifel sesirdpagneraiive diserges and waycer.
ThrPRSihIrEEspieR an@@oﬂf&@ afS 5@6@(@?1 W&tgbg %ctl\HlSd d receptor-1

i nvention alsorelates to utIC
(PARBdmantaganists aiTdhecentppouiaris oﬂ’@e‘ﬂhvmﬂnmalse dand:museful as

5o 65 Bt R G Db o e
systemlid Iupypmytbsn'iamam mmtlﬁlb@ﬁrogr:saajag)?ws @@mﬁda)r@s@cﬂeﬁal
nd fi

ischéifia, Sestual s Ses LA HTaP B bl amnaaioRydispidass of the
lung®iaind d2etlefRéstingdl fracheardd r%%f)ﬁﬁf&'y dhct HRERIESSLER as reversible

i nfl ammat ory, atherosclerotic and fibroproliferativ
airway ebslgestion, Qbrqnécp psthuna end taenchilis ol Herirvaniiontalen relates to

phaﬁ?ﬁe{éérrﬂbgl o |ﬁoﬁ§8§r‘ﬁgﬂ§m lts%Yd e?ﬁﬁtoﬂﬂhggl cal role.

I'n receptor an pep ave been
i deronfbie ds bmwd tohavetarvartety ef activivéd i diffedinesell types.

Throﬂﬁ :5%/86%] oft ua?r%t I%‘té)lrjvﬁ{bfq)a? Egesgqrﬂt Er%) 38&'3 ggl,{,gl(r&)etsgéﬁquag Pplatelets,

vascUleé? ¥mooth- mdsti® cédfs8 bndothdird calfan®EBiGHISRET dE8 tRERfore
di scl osed as bei ng potent thronbin receptor

expeg,tﬁcbgm ityogbin oecemoeapiagraists will be useful in the treatment of
thro%&%ﬁﬁ%%ﬁﬂ%r&&@f&g%ﬁ BRI ARTE Gidofdsrar 85 Well as

othet tisoearg lin prhidhuibroPbé aad) iiamdacéptoPplayLapatAbg)gNaj +Ol2.
Pept i de. . t ts ar s
o DBk Rl aAGS RIS bepfided Rtk Bedn e fedhasegan
struoﬁa@@hivﬁ? istlidi @f mgbw 159 b@ﬂt)ﬁngtlérﬁs bf‘@mﬁ#éﬁ%clﬁlg@gmtm&ﬁ?lﬂ receptors.
t receptors ey ar s
In BQTHEIHHGh BP0 She a0 9P0)db e B 46andeteando
pent&ﬁ@&iﬁ@s@@tdlé/c:l@@é RE%E g [ﬁgg Smb% PocePi5SShtagonists, for

receptors exert t err acti ons
example N-trans-cinnamoyl-p- fluoroPhe -p- guamdmoPhe -Leu-Arg-NHz and N-trans-

cinnamoyl-p-fluoroPhe-p-guanidinoPhe-Leu-Arg-Arg-NHa. 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 CB;
receptors are principally associated with the central nervous system, CB, receptors -
are believed to have peripheral effects related to bronchial constriction,



by nodul ati ng adenyl ate cycl ase and Ca+2 and K+

currents. Wiile the effects of CB1 receptors are
wonroosoMpak | y associated with the central nervoBET/US2005/035745

system CB2 receptors are beli eved to have peri pher al

| b h
immgaaReN AP el e 508 % ek G Teeaptor pinding

agentné bRpesietiad hate thereeutic SElit§GHh ittve cOPolrc ehsYa¥es assomated with
bi ndi ng agent is expected to have thera ut| c uti]

rheumAtpla s gystemigjuppig sy thesaaiepas aaulliptensc @W@lﬁw&’ﬂ%h@ies

osteaé{)ms'ié !rénalgé’&i) SHLC cIERYS) s‘dekteh‘éQ%tb‘Pél‘@ché'ﬂﬁa h%h‘lﬁrltls
sclerodi s, teé ost eopor6si's, renal

inflamaﬂbr;adisstdejk of tfmeemgsand Wmtmt&stlmmmaot tanﬂ respiratory tract

disoidies BPReBaPyalabe ALwey sy PuYh o B psthrgg and bronchits (R. G.

Pertﬂ/leéocdﬂ’f Met Chers. G(E)’G(I‘ISQQ 63%; MveBeridzsd, Melecalar Pharmacology,
hroni ¢ asthma and bronchitis (R G Pertwee, Curr.
63 (%&QOQ?r)eﬁpsé( 8), (1999), 635, M Bensaid, Ml ecular

Ph g Hi rrbaci ne, a

i @L’ﬁ?ﬁ‘?h‘% 4 pipgfidinddiialoi@BPine Bitffula) 11 TPACTAZ, 2
H3C, N .~~~H 10 H3Q' sHbeeHh identified as a
muscarini c receptor ant agoni== he total synthesis of

(+) hi mbaci ne is discl oSgd ] gkal amanni | et al.

. Am Chem Soc., 118 (189 9812-9813.
Substltuted trlcycllc t(hlﬁg,) [
are disclosed in US 15 6 Q§ #4A, US 6, 326, 380 and
U S Serial Nos. 09/ 880222 ( O
10/271715. SUMVARY COF THEHLAWEMNTI ON The present
I nvention relates to conpounds represented t he

has peemidlentified asa RuBcapnic necapioraptagonist. dhe tg)él synthesis of (+)-

himbacine is disciosed 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 and U.S. Serial Nos. 09/880222 (WO 01/96330) and
10/271715.

SUMMARY OF THE INVENTION
The present invention relates to compounds represented by the formula I:

G, >

formula |

or a pharmaceutically acceptable salt of said compound, wherein
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Mr 11 B Het 20 formula | or a pharmaceutically

acceptabl e salt of said conpound, wherein WO
waQos/ddr872 PCT/ US2005/ 035745 3 represents ardoumishms/o3s74s

bond or a single bond, as pgrmtted by the val ency

" PSR B 01,400k R, By PRl Bty

requﬂen’rér)ﬁ wahthe Bro%s)oNi%}'@HB)gﬂi%sé?rg)ﬁhﬁé% (hAe caanH?tbSdhrch R® would be
aﬁacft@&%%{tﬁ& d@%@a?‘(ﬂ‘b) n5- or -(CH2) n4C—C(CH2) n5-
n5. @ Jol BY
I%lg:mﬁaé @:#%re |We%gnd {‘% sel eg(@)gﬂﬁr QH%C(O)
roup consi sting of hydrogen, al k%\z and haI o%; / C=0
—lg\u  O(CHSHSE M 2-0RE2CHL) 5 0r 1CbR)2C=L(CH )M anplerdin ng is 0-5,
are independently selected fromthe group consi sting
n4 anfl nssare independently 012) arN( RS%f)and R?@Hr@ﬁ)deper@ently seldcted from
nd JJ' is, -CH or -N,
the %OEJH Wé'sgﬁ‘Sﬂ%@dafq%” éEWE@W&%"Qﬂe”A G Mand X do
not res i n adj acent oxygen or sulfur atons; each n
is O, or 2 with the proviso that all n variabl es
cannot b&. 0. JHet is a nmono-, bi- or tricyclic
het er oa rratrc group of 5 to 14 atons conprised 15 of
1 Eqq car bon, vﬂwé'retrﬁ |§Oh$t0¢r at ons
i ndependent |y seI ect romthe roub consi sting of
N, ADGahdi asd erehnde@erpiemiyaelediad frtolmaathe aroaiprepnsisting of
adj acent oxygen or sulfur atons present in the

het eroaromatic ¢ wherein a ring nitrogen can form

an N-oxide or a aternary group with an alXyl group,

wherein Het is att ®to B by a N—R!
-N(R*"-, —(CR'R?)-, -O-, “‘% , -S-, -S(0)-, -S(0).- and / ;

/

Xis Vb"’w , “CH- or —N-, with the proviso that selection of A, G, M and X
do not result in adjacent oxygen or sulfur atoms;

each nis 0, 1 or 2 with the proviso that all n variables cannot be 0;

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 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 consisting of
hydrogen; alkyl; fluoroalkyl; difluoroalkyl; trifluoroalkyl; cycloalkyl; heterocycloalkyl;
heterocycloalkyl substituted by alkyl or alkenyl; alkenyl; R21-arylalkyl; R21-aryl-alkenyl;
heteroaryl; heteroarylalkyl; heteroarylalkenyl; hydroxyalkyl; dihydroxyalkyl; aminoalkyl;
alkylaminoalkyl; di-(alkyl)-aminoalkyl; thioalkyl; alkoxy; alkenyloxy; halogen; -NR4R5;
-CN; -OH; -C(O)OR17; -COR16; -0S(02)CF3; -CHoOCHoCF3; alkylthio; -C(O)NR4RS; -
OCHRS&-phenyl; phenoxyalkyl; -NHCOR'6; -NHSO,R16; biphenyl; -OC(R6)>COORY;
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carbon atomring nenber, and wherein the Het group is
substituted by 1 to 4 20 noieties, W wherein each W

woO0icrdeggendent | y sel ected fromthe group consPeriusgoosn3s745
hydr ogen; al kyl ; quoroaIkyl di f | uor oal kyl ;

ool U RS iR eu SR R RIS HHEIORT; aryts any
suRIERLY | FEPSRef: nden é“*rvy o e o0 onsising o
alkyklihadagyeny pidoxy | medimylenediag, carIwXWt:mdqmrquetmlde amine, urea,
aifls 4 A ABAeHl b, R4 RS o TR
R TS PSDE e, S e

NHB(PHOHLES %m?ém?éa YNRW-I) Wﬁa@& O)E13 -S(0)s R13 and
~SRCG e AN OBloRY i GR ﬁ%ﬂ@f@ﬁéﬁﬁ? c"ﬁ%“ﬁow R
-NRS@I@ m%tﬁ#ﬂévo%l:fo I\ﬂq%{bszmmtﬁ%t@(opﬁp@mw

Gt ed fromt roup consistin al kyl’,” hal ogen,
-CONH(Eb(betermwyllwdaDMyaﬂwj atteyd l@OxS(CD)@ adlyilidC( @)aNFB‘ﬂﬂ%m Heteroaryl;

whe?1 a%l&qq%ﬂ? orel{eleigs [y grg he( Iﬁp{(@ §§hﬁﬁgtlo%w N%g%&@ﬁ%

metm/ldh@@ﬁlbﬁi/ @ydu - (0 OR17, - NHCOR16,
(02 NHS( O 2CH2CF3 C( O NR25R26 _NR
EE( mepso@?p@lmselecfgpbwn the wpwP corpisting gf hydrogen,

oA BV S e g RO T
arylaliegyl Orbterarglaiiiyl,, hetaxmd rRalkedilk hydaayy hydrioygaleyly alkoxyalkyl,
amiffpei; St R on e ter 1ine oan O

opRﬂ @ml RYwhennatiachid do Wittdyen, tarsmidgetest foxsh @mrm or bicyclic
R2 are indepe ndentl¥ sel ected fromthe

heteég%gqllgtrqn,ggo ¥ thi@ #r, Withy 113 heterpaigmsaseeted f?om —0O-, -N-, -5,
di f | uor oal kylar[‘“’ul fluoroal kyl, cycloal kyl, al kenyl,
al koxy, aryl aryl al kenyl , heteroaryl al kyl,
het eroaryl al ke é 61ydroxy hydroxyal kyl, al koxyal kyl,
15 am noal kyl and thioal kyl; or RL and R2 when

t
(LSO X 050 ARS8 5 10 TR e
adjabehteiooeadmatml whe@dsaﬁd btisterBeyclicNing isSinsubstiat@d &f S)bstituted

W T SO gl Reted o I SINE alaarh s g Sy a5y and

aryl@IRbRf;ocyclic ring is unsubstituted or substituted 20
W th one or nore groups selectedfromalkl, hal ogen,
hy Beds prallioxosayylody yhairipagyldheteroaralkoxy, -CN, -NO, -O-aryl,

-O-heteroaryl, N3, ~C(O)NR"R"®, -C(=NR")NR'R?, -N(R")C=(NR")NR'R?;
-N=C(R")NR'R?, -NR'"®C(O)R"®, -NR'®C(O)NR™R"’, -NR'®C(O)OR'®, -NR'®S(0).R"",
-NR'S(0).NR'™R", -NHNR'"R®, -NR'®NR'®R® or -alkyl-NR"*R"?;

RS is hydrogen, alkyl or phenyl;

R7 is hydrogen or alkyl;

each R™ is independently selected from hydrogen alkyl, cycloalkyl, haloalkyl,
halogen, —(CHa)nsNHC(O)OR'®, —(CHa)nsNHC(O)R'®®, —(CH2)nsNHC(O)NR*R?,
—~(CH2)nsNHSO2R"®, —(CHa)sNHSO:NR*R®, and -(CHy) sC(O)NR?®R*, where ngis 0-
4;
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aryl al koxy; R3 is aral koxy, aryloxy, heteroaryl,
het er oar al koxy, -CN, -NO2, -0-aryl, -0-heteroaryl,
wWOR2006/08(5) NR18R19, - C(=NR1) NR1R2, - N(R1) C=( NR1pP&IRLR2105/035745
-N=C( R1) NR1IR2, -NR18C(O) R195 -NR18C(O) NR18R19,

- NR18C( O) OR19,
seeiFEsH: )mdemdﬁaﬁié‘e«%%&?%p&%%“& RoThiSHDg Of grogen

alkyl, htg 8%?83/’. { ﬁl{y LSt etghﬁi‘?/l hef%? :R%Sfbﬁblﬁ'H@{ériocyclylalkyl,
halogélh kintloalkylcl—(Ia'HK)MéNH@eﬂ))ﬁR Cl‘ﬂué,k b@-@?(O) el 0gen

o RN %@@s@%@

-(CHs né@E@?W h@r@W (Y b@&ﬁé@end@nﬂwsmcted

006/ 041872 PCT/ US2005/ 035745 5 each Rl14
from the grndprmenellehng y>f bptimgead atkyb phengl, ey ag@#@@qalﬁd ot R4 and

R5 tog@gr@?ggqr\] ’)f@rgp gyﬂ%g \M@@qg;%w@g?% to M@? h@c aﬁ:ﬁ%ﬁr ¥herein said

b OH OR'
g OGRS SN 0N O or
—C(O)@BﬂaynGNHsosz " (CH2) n6NHSCRNR4AR5, and 5

FE BRI A ERAAP IS it oo o
ring a%mb}/g#h@%m tsa@l Ik@tbrosmmnyd:hc rhrmnztymtamepdz t,cyg |C@§tpcp@,rmg oms and
an
1 or 4 Beia nodee aeecied 2oms i hiupfheliing oreF, SieEec
O§1B‘}s ma%pggdéﬁn%élb@f&l ﬁrdnﬁhbg{owb@dsumm@ oERydiogen, alkyl,

and 4 taken together form
phenylmpdbenwtllc or a heterosplrocycllc ring of 3-6 ring

© EPB s, BRSPS elaCtet TR S BYG'R, ol B hNBR0R, alkyl
phen?l:émggﬂ%ﬂagnmﬂthesg{oup gopy sting of 0, S and N, R16
hﬂr%‘g@é%dr@wwa opmeny RSB R CEEGERRVE' tifodiky, R

n f S
aryl, ﬁ‘; ﬁ%\ P&I %ﬂa&eﬁy Hag%hbgmwmm alkyhylghalo substituted

alkyrs, Mmeteﬂolaw Fﬁﬁh@k@’@lam alkyﬁz 5&@@0@1@@%%&9

e Gai W Tt P g O o
zss(g@R%mRﬁ Jaacyl m%%?w C(GRN(RE {ailqdi-r AR NS (0)2N(R*)-alkyl-,
28 maoé%fyi%ﬁ%,lﬁ%kgé@ 4R HOS(O)e-alkyl, (OH):P(O)z-alkyl-, RS-
alkyl-, R?®-S(0)z-alkyl- or hydroxyalkyl;

R17 is independently selected from the group consisting of hydrogen, alkyi,
phenyl and benzyl;

R18 and R19 are hydrogen, alkyl, aryl, R*'-aryl, heteroaryl, cycloalkyl,
heterocyclyl, alkoxyalkyl, haloalkoxyalkyl, aryloxyalkyl, arylalkoxyalkyl,
heteroaryloxyalkyl, heteroarylalkoxyalkyl, cycloalkyloxyalkyl,
(heterocyclyl)alkyloxyalkyl, alkoxyalkyloxyalkyi, -S(O).-alkyl, —C(NH)NF{1 R? or alkyl
substituted with one or two moieties selected from cycloalkyl, halogen, hydroxy,
'NR'RZ, -NR'C(O)R?, -NR'C(O)NR'R?, -NR'C(0)OR?, -NR'S(0)R’,
-NR'S(0).NR'R?, -C(O)OH, -C(O)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
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20 R28R29N- al kyl -, R28R29N- C( O) - al kyl -,
R28R29N- C( O) O al kyl -, R280C( O N( R29) - al kyl -,

we28B(0DQ2N( R29) - al kyl -, R28R29N- C( O) - N( R29) - al RgrAIS2005/035745
R28R29N- S( O) 2N( R29) - al kyl -,6 R28- C(O) N(R29) - al kyl -
R28R29N- S( O) 2- al kyl -, HOS( O) aI kyl -

(OH) 2P( O 2- al kyl - R28 S - R28 S(O) 2-al kyl - or
hydr oxyal kyl ; RL7 is i ndepen entI seI ected fromthe
group conS|st|ng of hydrog 25 phenyl and
oge
frO’TRz "a‘Nﬂ - 'hé?@o%@ft oa%;kyl @‘b?&?%‘??lthat S and O atoms

are ﬁbk@é‘]ﬁéé#ﬂftb ea%ﬁ'diﬁéﬂ(%ﬁh )Helngﬂﬁﬁél%@ilﬁnléb!'or substituted with one or

aryl al koxyale‘% hét er oaryl oxyal k
more gl @M@%\S?'Ieﬁi mla{lwl,, h@ygeg&py@rom@kw; aryloxy, arylalkoxy,

NRUE FEPECH Nﬁ&%&mﬁy@ﬁg e BLOPFY QiR S(QpNR R
-C()@R or—COMR j and alkylseibetitiedd wmmwﬂ “oelRYCORTatNBEDONR'R?,
RIS, S Qre R RO RIS B OIPR b CONRYE

C(q@) 23 t@@%o@&.@é Iélﬁa é?s?oh R¥! |511$déﬂlﬁﬁ1d@i|aﬂ "s@%ftékﬂrom frf2 group

the nitrogen to which éare attached, forma non

congjstimg ef/by r@gﬁ@,t'&‘%cﬁﬁ& cO Faghalpgant 0NQn aikxdn@Hhalkpng

oo R T BT I omg gomr
NHCBFRIEZ NSO} oFiet (I RERY INASTOREHAC C"(C?)F\mféﬂ%afe

not adjacent To éac the'ri"ng

-NR%?n@@)sN?zEm%d let))E{u:bsﬁ((lt))é %l 8RN, mzm‘l‘i%am@ -QONRSR; or two
adjaggpf 515 oﬁt@?ﬁkﬁéyﬁ 7 &ﬁﬁr’% ° N%)l()é(()) NRleé
) S QR
Cg\IR'% Rdc aﬁiﬁﬁ( 9‘%’%? Ilt]\?é 6%?%‘ ',51?'%’1) o

S(O)R®, @sm)zmé*,, smsm SR -C(RORY) 2R2
-NR1S( O 2 R2, -C(OORL or -CONR R2; RZ1 is 1 to 3
noi eti es ,£ach R21 is independently sel ected from
the gro ‘cPonS| sting of hydrogen -CN, -CF3, -OCF3,

hahé@@n AR, \dhdsin R Chihd @ %?@/mde@bhdé@ﬂp Séfeoted from the
(aI kyl ) am no-, - NR25R26al Kyl 0 hydr ox

grou_pcgqg of_hygragen, adkyl NMEDRT 6 subsiftisied) atkyl agw%erem R¥ is selected

from’ ﬁ&%’bg@%’%ﬂﬁﬁ%@%@%%ygg O{\Q&Eﬁ%ﬁyl gF@/groxyphenyl and

indolyBORNRHS adieyl] haleNRy; &lkenyl; haloalkeay]; atiomyl; RYEloatkykt i es
cycléﬁgylpﬁ(rygﬁé(ﬁ@’ky%g@}gj%ted%@gg S@éﬁé‘i@sﬁi h¥ dl %%ggféom the group
consi§irig) EBAlkoxy=(K) 23R, halogen) Nrirdky Falkoxy, @rrymfay QroRIkdky, -NR'R?,
-NR'C(O)R?, -NR'C(O)NR'R?, -NR'C(0)OR?, -NR'S(0).R?, -NR'S(0),NR'R?,
-C(O)OH, -C(O)OR' and -CONR'R?; ary!; aralkyl; heteroaryl; heterocycloalkyl; alkyl
substituted with -NR'R?, -NR'COR?, -NR'CONR'R?, -NR'C(O)OR?, -NR'S(0,)R?
-NR'S(O,)NR'R?, -C(O)OH, -C(O)OR', -CONR'R? and ~SOsH:;

R*, R® and R? are independently selected from the group consisting of
hydrogen, alkyl, haloalkyl, alkenyl, alkynyl, aryl, aralkyl, cycloalkyl, halocycloalkyl,
alkoxyalkyl, hydroxy and alkoxy;

R* is 1 to 3 moieties and each R*’ is selected from the group consisting of
hydrogen, alkyl, and cycloalkyl, wherein R* is optionally substituted with -OH,
-C(O)OH, halogen and alkoxy;



NH2 - - | -R 15 R23 is R36 , wherein R35 and R36 are

i ndependently selected fromthe group consisting of
woydronges12 al kyl, and R37-substituted al kyl, wheTmiSm05/035745

R37 is selected fromthe group consisting of HO,

H%gmaggzl%g ,arzgglggqgeprgﬁee%y se%g:tj%(gf oi(;f t?\lge nrﬁ)!gﬂgaﬁ%%&stmg of hydrogen,
alkyl, fhé}kéag) ls@iky1, Rlekarohy, Hété}défr\*lbhkgl hy@sexyaidyk \dlidxgalkyl,

| kyl Substi t ut substituents sel ected
heterfocwlvlc hetege@miylatb&yb@ﬁgural@algylopr al koxyal kyl , al kyl,

P %%21%?% %?%gkmﬁeg‘méa §%k§8&58 %lf@tﬁ%él(rg%%g having

5 3-6 rinhRk&SMES) 2NR1IR2, - C( O OH, C(O)(Pl and - CONRL R2;

aﬁ%%{qnﬁ[ﬁés?' iﬁ,, E‘hetq%%%rﬁ};l }gﬁ@&gn‘y | oal@@%ﬁ |sl’f|¥\g of hydrogen,

. awﬁ@m@a | ﬂgféz%ﬁg% RZ"S-ggtﬁ\JB%;gﬂ&@ng&Sa% ge%)a@lallkyl R*-
CYCIQafWéd%ndb’ﬁ{qa}k%’M,e%dqq (OhFh e%@);QﬂB RO o GINRCR,

R YR GO N R R SR O RLBE G éﬁ'ﬁ"pR‘m il

10 Ikoﬂwm%aykmytbxgl RB&alkyrﬁgﬂaxy RY- habe@cydoeﬂqybx(yaﬁ esazicbalkyloxy,

sel ecteg fr mth tid N 17
R ycloralieRvion iy | R B PSSR, AfgzHizNOR
ORyy W%HWRW bé ubemivdd to forl a Ag sEIBUEEQ, ft&ll@@en
and al koxy; WD 2006/ 041872 PCT/ U82005/ 035745 7 R28
and R29 are independently selected fromthe group
consi sting of hydrogen, alkyl,_al koxy, arylal kyl,
het eroaryl, heteroaryl aI%;LIJ, hydr oxyal kyl ,

al koxyal kyl, heterocycl ycl yl al kyl, and
hal oal kyl ; or R28 and R2 aka ther forma
splrocycllc or a heterosplrogy [i ing having 5 3-6
ring atons; R32 and R33% re Tk dently sel ected
fromthe group consist#ng rogen, R34- alkyl,
R34- al kenyl , R34-al kynyl, R40- hmt'erocycl oal kyl
R38-aryl, R38- ar al kyl , R42-B ycl oal kyl ,
R42- cycl oal kenyl, -OH, -0OC(O , -C(O0OR43, -C(O R43,
-C(O) NR43R44, -NRA3R44, -NR43C(O) R44,
-NR43C( O NRA4R45, -NHS(O 2R43, -0OC(O NR43R44, R37 10
whe! koxy, R37-al kenyl oxy R37- al kynyl oxy,

RAQ: het | oal k RA42- al k
R4B §e§$f3§%5e§$1 @i‘SPXYRb,Q'oS?EI%i\ !kMxy- NHSO2NHR16
Q‘f&sé@@&bsﬂ&ﬁe&%%{l apds RRtiad hetereanhi Redbbiuted m

a ring structure
heterocyclic ring of 4-8 atoms contalnlng 1-3 heteroatoms selected from O, S, S(O),

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

15

Qis
14
R13 R13 R14 R'& RM Rri3R
g—-—LRM
g R14
R * g1s RM™
RS g14 R13 ;

wherein R10 and R11 are independently selected from the group consisting of
25 R 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;
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Rl ins 9 R RI1 Het 15 where R9 is hydrogen, OH,

al koxy, hal ogen or haloalkyl; Qis fused R-substituted
wanyils/04B7subst i t ut ed heteroaryl, R-substitutedPCT/US2005/035745

het erocyclic ring of 4-8 at$ns containing 1-3

NS o TASRCRE sER T undopgfisPhuly sefeciePhigni g group
congistiranef laydrbgen, alkyl, h&logenRaydrBkp, drihihoRakyRiming] dialld/lamino,

RI3R14 R1314 R R14 R13 R14 RI13 RI3 R R13 of ~-
alkory,4CRRIY, -C{OMORY4 - @(@Nﬁ433133@l?]1é1 -NR16rOR 162,

d R11 e ind endenztﬁhg sel ,ect ed frognthe gr oup
NREBRUDIIRASE oI BCENARP ,-tRI S @HMRIEG ftumoawlemﬂéuon@alkyl
it dehiof SRR Blie by aRART Rl IRE el RIR 2T e

heteadlalkeril 1BARGHRHIATAMRHIWEZIPAREGTAKYIB R i s 1 to

jetjes_and each Ris ependent eI ect ed

Bl 3 Bhhleias B cah i 1 EeRpSaIRG T SHiatgkkom the group
coné?%’:ﬁg%&’hycﬁfﬂ’%@ﬁ hﬁb{jé{h a’@l;l-‘i‘oalk&tyaﬁ@Jaﬂm Ql‘Rgl ng)jégéﬂkenyl -C(0)-,

koG s oc el sl smdqadmyl . SCioR®,
O RN 1%(%) Z'lgkywh?l Z’nw ftb 1 NRECONRR®,

-NH8OgRAT, k@ﬁ;(D)Nﬁé%m paF”yalabhwbxy et exllqaww lFé‘gkylle;terocycloalkyloxy,
eyl ke sl Sl el IR T
—CHiRoR'fe 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(O)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;

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

R*, R* and R* are independently selected from the group consisting of
hydrogen, alkyl, alkoxyalkyl, R%-arylalkyl, R**-cycloalkyl, R**cycloalkylalky!, R®-aryl,
heterocycloalkyl, heteroaryl, heterocycloalkylalkyl and heteroarylalkyl;

R* 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, hydroxyalkyl, -CHO, -C(O)alkylamino, -C(O)di(alkyl)amino,
-NH,, -NHC(O)alkyl and -N(alkyl)C(O)alkyl;

R* is hydrogen, alkyl, haloalkyl, dihaloalkyl or trifluoroalkyl;
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consi sting of hydrogen, hal ogen, -OH, al koxy,

Ra7-aryl, alkyl-C(O-, alkenyl-C(O-, alkynyl-C(O)-
woetmroasyel oal kyl, R39-cycl oal kyl, R39-cycl oal kemyis2005/035745

-OC(O)R43, 10 -C(O) OR43, -TG¥O) R43, -C(O NR4A3R44

: mﬁg%3 E ﬁ"%@gR 4§éﬁﬂy 3%52 ﬁﬁc@‘ll\t'ﬁ%@oﬁ) Bnsisting of hydrogen,
aIkngnal&ylkthmyiﬁyld G&NDaileyl,eoroB czinIlaRl%/ﬂogEmer dRd2CHy),-, -(CH2)5- or

R T ——

i sRY' aod B ?Tareemldeﬁeﬁddnma%ége&%& frcﬁnltﬁdgﬁ@ﬁlﬂéﬂhélkﬁlng of hydrogen
up consi sti N

alkyﬁ %E}hi&&%@é%r&cﬁwl@de@{ R'@ng) B4s, t%eg(pup NF{ggeCn(O)F{40

togeélféﬁrf?)ggﬁiﬁ?kg?n Hg’i@régl(tgw rl?%ﬁ kaﬁé\éﬁleea*dfm a cyclic lactam

hawnm%%nngmgmbeaa kyI al kyl , hydr oxyal kyI al koxyal kyl ,

ﬁsﬁgi} Egt e Oar|¥ﬂ)%( %@Eﬁ@wgﬁ%ﬁ ene gr o{}géﬁ\débamsg alkyl,

haloéehoflL%rHHl'kﬂ Uﬁﬁ:o@@&ikﬂaﬁﬁlu Ik b;ﬁ‘i’%%ﬁﬂds%hgll %?élﬁ;‘ﬂt Sl&leukenyl

romthe group 20 consisting of
heteggpangledkyl, ederioarvialkengl, hudwekybamleca@lhylmq/l; ﬂ;noalkyl alkoxyalkyl
tly selected fromthe group consisting of
or alh@%ﬁgﬁﬁmiml- al kyl , R4l-al kenyl and R4l-al kynyl; R4l
andl S hydrogen -OH or alkoxy; R42 is 1 to 3 noieties and

R42 is in endently selected fromthe roup 25
S| Stgsiected f WSF%QFP%‘PWIS“W hygireesiy; alky; fluoroalkyl;

dmuB@aqgmnﬂl%%alkﬁf‘ Xet&%n{%%ﬁ o%wg&h‘)&ﬂ%%t tw 6 '3e£}b%ﬁtuents

fromthe group’consisting o

sele@erddmrtm@/grommsyﬂrw mlkoww,yaiksdahklwben hydroxy, alkoxy,

S AR O IO o,

-NR BZ(G));}R? nya F SEBNRARKYIC O)@a# o@ga Jjom! and @Idmmz %ﬁke‘ﬁﬂr? alkoxy;

ieties I s independent|y

arylelf; eaav@&eﬁﬁﬁmeéwga@ﬂe@w Gty Aroormikh: hycronyalky
alko@dﬂWl amﬂd IWﬁ'éPﬁleﬂet%rggn{ryrllghb%&L%ﬁﬂ 'aﬁ@l Qébgtﬁéﬁqd by 1103
subsﬂggnjs se@qby@mnoym He geoup @(r@)sjn@a)fkyeaamIfm‘qamndhll—ﬁarboxamlde

carbo%l(a@% Alé\‘a‘l»sﬂﬁ esgéra%rﬁ;% %’9 gpe rif IRﬂrgr IoZI Ez;ﬂr o%n

2 0] pmam&emﬁaamgsae@@ta%?s@m tRem@of. ana h-- are
enaen sel ect.ed tromthe g consi sti ng

hgﬁ?% |g¥ @mpﬁlg@%pomﬁﬁgﬁwat Z@fget% Q)cgnpgqmd @f formula |
and Q‘ﬂaﬂaﬂrﬁdcéiﬂfba“?&@b@ﬁlrab?é BarrieFREe 4tso profdéd>THY 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, multiple 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
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-(CH2) 2-NR39- (CH2) 2- and forma ring with the nitrogen
to which they are attached; R51 and R52 are
wondespersdent | y sel ected fromthe group consi st Pagust005/035745
hydrogen, 5 al kyI aral kyl1p phenyl and cycl oal kyl, or
nd, R52 roup N O.R4 her vvlth
anti-GgodlAtt SRRy T bR BRSHeIAiod Aapaare Teatet HLNe paifelinds of this
mveﬁﬁ’c?ﬂ in@lddécth?dﬁwbbﬁy | MePostldrons, F@T@%éis rte$1$|on angina
oxy, - SORIL6, ZS02R17, -
pectoux @)rﬁmlsm heartkfﬁllure FaQsgeal *nf%t*%m@merulonephntw
I
throrﬁbétﬁ%??@%b e&ﬁbélyﬁ@éqgk% e[% ‘F%?éll sE)MAa:r oflesBY! other
cardlvyascular ;zllsabkm;;derebrwmmmla,yhﬂamma’toa/l digbrdedis @nd cancer, as

t hi gal kyll | k ¢

won 5B o B ARG R ISRt by g2 R role
f 1 garam &Yibodinttrts eetmakidsntiohraidd tébat@&b@fnethod of using at least
cycl oal kyl ;_ cycl oal kyl substituted by 1

one SumBRINGG Forils Bl casnBaaion RSP LRe e sdgitionahgargiovascular
agerﬂgk@%ﬂl é@ﬁhblpé‘{ éj’\@ call Bh%%@.:l f@{ﬁﬂf&@%’[r@rﬁ & Yhrombosis,

aryloxy, ary
athemm&@@)sl,\lmlosmml;@(emmbn aNging(Bees, angiogenesis related

disogﬂ\l%g é[q)lyztgl >gg,c:a \)@9_' M?yg %@%gﬁﬂgih%ﬂ%g\l%r%ndmon heart

fallul‘é%trﬁydlﬁrdllaﬂinkafrbtlorhGglemuly)hébkﬁtm/ |thrdm/ab‘t@<sytrokﬁ kteroynboembolytic
ydr oxyal ky al koxyal kyl ; am n

Strol e BRRyA Vabi BB IRgHoRm PSP FODBSTRheRINasgicartyts,
rheu%@atﬁs%‘?séﬁ‘t@@iss& kl%%t%ddlgéﬂf@rb'ﬂﬁw&l’\%ipk@%?' iBhg 8 iRtestinal tract,

urea am de, carboxam de, carboxylic acid,
systemmgbwsmytbgﬂ@tow ngmltlpl@rgalergsgaostgﬁgoro&s, glomerulonephntls,

p r .
ondBAIRECHH 3L RS PR AT PEL 0 oo gmeostas,
renat Bthemid, Whddearinfibmntation) disbgis rdiaioetid neaopathy, cerebral stroke,

rovi ded., The ca

bl |
cerePr G/t yRe SaMITon ¢ aNES o AeaROBE: (KT G STy MRufpathy
and/'b?W@hnﬂﬂdn?&@nhéﬁl%d%beﬁé%t@emlﬁbfoﬁ i®HiskBSes, conditions,

treatment of a cardi ovascul ar or circul atory di sease
or injirieso inflammation, asthmpl glaveostay nRedasdeganasatien . ReRiasis,

endcét@%ﬁ%lrcﬁ}gﬁ% C’[I%) éor%rsdb ﬁ\%ﬁﬁ/eprku‘f blt lugﬁgo?ﬂéﬁlﬁfag flisorders of

ure rogliasrs
the Iuhgs laendl gasab;ntkstdmwact uegpmtory maMISMe or eandition, radiation
beti c neur.op

frosise SRR B SRGHEN, PenOrTEbABSRRED S WP R ALgpinal cord

|njur§}eéf Q%?Pﬁpﬁorﬁ'cﬁ@é&ﬂt tHerebE MliGs IcoRtemplafed et astibination of this
e sclerosis, osteoporosis, glaucoma, nmacul ar

mveaté@@ ﬁ@)&b? geeful psiseating more deRmene of thadissages listed.
en §
| n?ﬂ%ﬁﬁhb@uhcﬁ)’é&'ﬁ B%irtrl]ggrs c?)gﬂﬂ% ﬁ é?%o?%ﬁlﬁélynﬁ&tlve amount of
a consnipgtian ohat lagsinbrsd comppanddd faimulad apdeaideast onseadditonal
dpan ha?/e . . . .
cardiovascular agent in a pharmaceutically acceptable carrier are also provided.

An embodiment of the invention relate to the use of a thrombin receptor
antagonist disclosed in any of US 6,063,847, US 6,326,380, US 6,645,987, U.S.
Serial No. 10/271715, all of which are incorporated herein by reference, in
combination with one or more additional cardiovascular agents, for the treatment of
thrombosis, platelet aggregation, coagulation, cancer, inflammatory diseases or
respiratory diseases. In particular, the present invention relates to a method of using
said combination in the treatment of thrombosis, atherosclerosis, restenosis,

hypertension, angina pectoris, angiogenesis related disorders, arrhythmia, a
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35 anti-thronbotic, anti-platelet aggregation,
anti-atherosclerotic, anti-restenotic and/or WO

waQos/ddr872 PCT/ US2005/ 035745 10 anti - coagul RaaT/US2005/035745
activity. Thronbosis-related di seases treated by the
conmpounds of ?hIS i nvention ncI de thr.onbo

cardigyasaulay Qr&itsyiadory, diseass,Ql %on asiagHre, l,@éqq%dial infarction,

gIomQﬁJ;F fﬁltlsaerththﬁb &iroR8 at'h?orﬁbbé#ib@lytlﬁmmd p@hpheral vascular
tion onerul onephritis, thronbotic and

dlseasbsow@rﬁioﬂ;@hemlasfhem@atople@ﬂw& gheymaiisina Astipgliosis & fibrotic

ctisorlng S VB GG S br GRFRact SYERHTL o elipmatosus,

multifiessvigiesis, b@teﬂpbcdss|$ hylomieruloaephrittss rerwmea'sep lagytearenal failure,

pat hol agj cal ro odrretso
chroma el Taia Enal vrse et BoenStRay "gra [Setiinizy biagder
mﬂarHH\%tlBH”Hi‘é!fb@fbs"fdle{:db"u&lﬂe%rbpéitﬁy,%é?@bfmtsltr@ke\/\cér@bmGscmemla
re additional cardiovascul ar agents. Such
nephcmamarmeuromelmmereugmq!l caremom?e neuEeR BN @ngfor ma‘lgnant
ro n

TN Gepe U AR AP i eneshons o s
mflarﬁlrrmbdeasthnaa rdigidurna, macular degeasrativar peeriasis, (ﬁﬂd@lﬂaﬁlw

or, condj tion art  fail
cveiTRen e erSp o BRo 1SR o LR B RipSE8h B of e tunos
and §AStRITRRBNRAN tAdiCrespira®fe irapetiisphss ak cwaditioharadiation fibrosis,
di seases, cerebral ischem a, rheumatojd arthri

endotihelighalys&inctiaRpeTifdonial Siseasesiy WRWNGR AR seinabpSiciiury, or a
symétb?‘r%r rdSl ﬂriﬁe‘!reolf u?’@na%af:é‘lﬁtﬁ% bBﬁipo‘sfti@'ﬁ% cohRpriaiied fohlfbmbm

us eryt henat osus e sclerosis, ost (;%dooro
recegﬂoomatagmmmcloased in amhal USl&@ﬁfQ,@MaH@t 8,326:3510, US 6, 545 987,

LG, DA, SR el Bl et VB maceutcaty
acce@té&%b@ﬁner(ﬂr@kmbvldeﬂeUL 0p?t hy, cer ebral stroke, |
cerebral ischem a, nephritis, ano ren .
celf Is aiher ﬁ@ﬂ’@m%[ﬂdo%ﬁf e ComBinatiomel f@%gw@ﬁfeﬂg@gaoe provided

as a'kit ' ﬂ%%‘?ﬁk? frg%'swglé‘ Qél@égé‘&ﬂéﬁ&@éﬁ& cHirpRaREof formula | in a

Conai U ons; j uries, | ammat i on, ast hng,
pharmmutmal commm’a@n c&@b@fdeasﬁ Qm% s@@aﬁa;%ghgrmaceutlcal composition

endot hel i di sorders of the liver, kidney
ComBrr'S'Pgﬁgcqrﬁﬂvgﬁ%#f)%@é&?sor ders of the |ungs and

gastrointestinal tract, respiratory tract disease or

DETAAEDIDPSCHIRTI@MI on fibrosis, endothelial
ystunction, periodontal diseases or

d
SprveNe eBigdimant e PiseRt SHRBHoRPEYviHES pmAoHERs gppresented by
strudtﬁrdl Mﬂé‘?@rj @ﬁ ﬂFICé‘ RF g’i@élé @Btk elddt SwRSrein the various
e use treati

tion nay ng nore than one of
monettiee a:resaeaadwriblesltaadabmmar maceuti cal conpositions

rising a
ot FinPenRas CEFBRfte Blet¥udt sEber R M e qmiunas o
form@]a | srsis flewasldi ti onal cardi ovascul ar agent in a
phar maceutical |y acceptable carrier are algo pr ow ded.

An enbodi ment the RMention relate to the use Bf a
throrrbin/rl'é ep

where X is —CH- or —N-.



30 antagoni st disclosed in any of US 6,063,847, US
6, 326, 380, US 6,645,987, U S. Serial No. 10/271715,
wablboesof18ali ch are incorporated herein by refer aTaS2008/035745
conbi nation with one or norie additional cardiovascul ar
agents, for the treatnment of thronbosis, platelet
aggregati on, coagul ation, cancer, inflamatory
di A8@isBRalYPrefdresdbmblointestsf aise sompoupas tof ¢otinaila | e as
present invention relates to a nmethod of using 35 said
followsibi nation in the treatment of thronbosis,
atheroscl erosis, reséenosis, hypertension, angiona
pectorg§, angi Qgengsi s rel ated di sprders,_.arrhythm a,
a Y\D-Z00BRAT872~FCFAUS2005/ 035745 :
or fircul atory di qeage \or condiftion, Ipeart fallure,
myogar di al []i L ctli on, gIonerJIoneph iti ronbotic
st Geke, th A | ¢ strofe~periphs Aseul ar
di seas®s, cerepral \i schem a, rheundioid aifthriltis,
rheumati sm astroglR'bsis, a fibrotic disdrderR9f the
liver, kidney,Bdung or intestinal tract, Bystenic
| upus erythematosid&, 5 nultiple sclerosis, Het
ost eoporosi s, glonerul onephritis, renal disease, acute
renal failure, chronic renal failure, renal vascul ar
More preferred sinabodligeatts pEtaieanl atg azitRleWsi nf | ammat i on,
di abet es, di abetic neuropathy, cerebral stroke,
cerebral ischema, nephritis, cancer, nelanoma, rena
cel | carcinof., ﬁeuropghhy and/ or i t gigor s,
neur odegener ati vg d/ @r neurotoxic
condi tionsy” orNifr p ,
gl aucoma, | macul § ne@a} i on, plsoriasls,
dysfunct igon di sd '
i nf | ammat 67y, ‘ 5
gastroi ntestihal trlact gtrespiratory tract
condition, radiati®_fibrosis, endotheliaP<
dysfunction, periodontldl diseases or wounds di¢ta
spinal cord injury, or a synptomor result thereof.
Phar maceuti cgl conpositions conprisigg a thronmbin 15
recept or antggoni st di g€t osed in any|of US 6, O
US 6, 326, 380 S 6,645,/987, U. S. Serial NO
10/ 271715% and 3
pharnaceuqicall acgept ablle carrjer arg
is furthéngontemp| atettHat theScqpbinatl ,
i nvention catbe prpvided as a kit ¥onpriging)
si ngl e package at I;astRone conmpound of forgmul
20 pharmaceutical comppsition, and at |east opg
separate pharmaceuti cal conposition conprising a
cardi ovascul ar agent. DETAI LED DESCRI PTION: In one
enbodi nent, the present invention provides conpounds
represented by




25 structural forrmula I, or pharmaceutically

acceptable salt thereof, wherein the various nvoieties
wanecagigdescri bed as above. For conpounds of FecmuiSa005/035745

preferred enbodi nents of thé conpounds of formula I

are as follogws: R3 RI0 R3 R10 An 11511 E An ER32 QG
I X RO G X IRSB ngll R11 B B |NN Hét Hetr' 30
where X is WD 2006/ 04 Raz

PCT/ US200¢ Addlj ti onalo’pref efred elrbodi nents
of the cqg rﬁ‘ua I 5: R10 R10
E/ E R37 n j43 3-Hé Het S
Mor e pF‘erred embodi Nents oRifornula | aye &

follows: OR3 RI0 0 R®'RL R32 "An" An Rs| G"'\ M Rs
Gn M R33 RL1 RENBIN Het B1l-1 Het O “oRi 0 R0

More preferred embodiments of formula | are as follows:

\// R3 R10 R54 // R3 R10

R54 R
\ / :> 32
R
R1 33
R2 R11
B B
5 \Het \Het

In one embodiment of a compound of formula |, R® is absent and a double
bond is present between X and the carbon where R® is otherwise attached.

10 In an embodiment of a compound of formula I, R* and R* are combined to

form the ring Q.

In another embodiment of a compound of formula I, A is O.
15 In another embodiment of a compound of formula [, for An, nis 1.
In another embodiment of a compound of formula I, for Mp, n'is 0.

In another embodiment of a compound of formula I, G is -CR'R?-.
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R32 | s :--1lli: Al RO R G\ n RB33 M1 M Rii B~Het

H_et WO 2006/ 041872 PCT/ US2005/ 035745 13 OR3 Rio R3
weme/RE22 O QRL s R R R33 Rl R2 R11 1 R2 RE/USBOB035745

"Il Het Het 0O RRro o RRro R32 OO Rs QRs RL Rl R33

4R2 R11 R2 R11 B B Het Het More preferred

enbodi nents of fornmula | are as follows: R54 S7 R3 R10

Rt ABhBT 8midifmeht o™ c&npound of formula I, wherein R’ is hydrogen

and R®is methyl.
In an embodiment of a compound of formula I, J is -CR'R*-.
In another embodiment of a compound of formula |, for J,, nis 1.
In another embodiment of a compound of formula 1, X is CH.

In another embodiment of a compound of formula |, B is
-(CH2)n4CR12=CR123(CHy).s-, where ns and ns are 0.

In another embodiment of a compound of formula |, R%is heteroaryl,
_C(O)NR™R'®, -NR"™C(O)R™, -NR"*C(O)OR", -NR'®S(O).R"® or -NRC(O)NR™*R".

In another embodiment of a compound of formula I, R'® and R' are hydrogen,
alkyl, heteroaryl, -C(NH)-NHz, aryl, R21-aryl, or alky] substituted with oné or two
moieties selected from cycloalkyl, halogen, hydroxy, -NR'R?, -NR'C(O)R?,
-NR'C(O)NR'R?, -NR'C(0)OR?, -NR'S(0)2R?, -NR'S(0)-NR'R?, -C(O)OH, -C(O)OR'
or -C(O)NR'R?; where R' and R® are hydrogen, alkyl or alkoxy; 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, with 1-3 heteroatoms selected from O,
N, S, S(0), S(0)2 and C=0, with the proviso that the S or O atom are not adjacent to
each other, unsubstituted or substituted with one or more groups selected from alkyl,
halogen, hydroxy, alkoxy, aryloxy, arylalkoxy, -NR'R?, -NR'COR?,

-NR'C(O)NR'R?, -NR'C(0)OR?, -NR'S(0)2R?, -NR'S(O2)NR'R?, -C(O)OH, -C(O)OR,
-CONR'RZ and alkyl optionally substituted with -NR'R?, -NR'COR?, -NR'CONR'R?,
‘NR'C(0)OR?, -NR'S(0)R?, -NR'S(0):NR'R?, -C(O)OH, -C(O)OR' or -CONR'R?.

In another embodiment of a compound of formula |, Het is heteroaryl.

In another embodiment of a compound of formula I, W is aryl, heteroaryl or aryl
substituted by halogen or —-CN.
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I n one enbodi nent of a conpound of formula I, R3 is
weahewmisand a double bond is present between KCams2008035745

carbon where R3 is otherw si& attached. 10 In an

enbodi nent of a conpound of

la L. B2 R33
chnenetbar embogipank dfed 9@@@0@3 ORYarTui b & B Thfirogen
or alkzl m%ﬂrﬁlqwar{e%dﬁﬂ'ﬂnﬂeb fo ‘ﬁgﬁrﬁ angls'f_trdd’[Ur@r@t Weere Qs

of "a conpoun formila I, for An, nis 1.
not her enbodi nent of a conpound of formula I, for
M, , is 0. In another enbodi nent of a corrpound of

formuWjal, Gis -CRLR2-. WD 2006/ 041872
r\,J"”PCT/ 2005/ 035745 14 |In another enbodi ment of a
ound of fornmula I, wherein RL is hydrogen and R2
is methyl. 5 In an enbodi nent of a conpound of fornula
I, Jis -CRR2-. In another enbodi ment of a conpound

; n bRt Nk efn?fo ﬂﬂen’ﬁoﬂ écémpohﬁd dNriNa ¢ sltigwitirans -

a compound ormula 1, Xis CH 10 In another
(CHopO®I PR 28(CHp) geanmlioenecnoind ng aiél & |, B i's
(CH2) N4CR12=CR12a( CH2) n5-, where n4 and n5 are 0. In
afotih 6 WBRKLRISENt of a conpound of formula I, R3 is

h%ﬁ%%& éﬁ(y“%m%@wglmg ;)rNR-lﬁl%qugNmsw 9. In

anoish€rHenbodi nent of a conpound of fornmula I, R18 and
R19.a e al kyl, heteroaryl, -C(NH)-NH2,
arjyl 6%2119/ 89’1 i1

or al kyl substituted with one or two
nm:ﬁgl_e{g@mlpé%]n@d from cycl oal kyl, hal ogen, hydroxy,

- R1 R2, 20 -NR1C(O NR1R2, -NR1C(O OR2,
@%@&EZV&N%Q&WZNMWC( )C(O)()—I C(O)C((R)l or

@)a'NBJFE@ a&?’gﬁlﬂ%ﬁiml Restafcnfly ds a6 Ha) dyl, F5 -aryl, or alky!

alkox ether wth the nitrogen to
subsmmm]with@meawrd\f\@t maishies, sefesnted Horbeyrloadkylp ha@@ﬁnc hydroxy,

AR BTN RGN B B TORRYINA SO
‘NR'S(O);NR'R?, -C(O)OH, -C(O)OR' or -C(O)NR'R?; where R' and R* are
hydrogen, alkyl or alkoxy; or

R'8 and R together with the nitrogen to which they are attached, form a mono
or bicyclic heterocyclic ring of 4 to 10 atoms, with 1-3 heteroatoms selected from O,
N, S, S(0), S(0): and C=0, with the proviso that the S or O atom are not adjacent to
each other, unsubstituted or substituted with one or more groups selected from alkyl,
halogen, hydroxy, alkoxy, aryloxy, arylalkoxy, -NR'R?, -NR'COR?,
-NR'C(O)NR'R?, -NR'C(O)OR?, -NR'S(0)2R?, -NR'S(02)NR'R?, -C(O)OH, -C(O)OR',
_CONR'R? and alkyl optionally substituted with -NR'R?, -NR'COR?, -NR'CONR'R?,
‘NR'C(O)OR?, -NR'S(0)zR?, -NR'S(0):NR'R?, -C(O)OH, -C(O)OR' or -CONR'R";

Het is heteroaryl;

W is aryl, heteroaryl or aryl substituted by halogen or —CN;
and

R% and R* are hydrogen or alkyl or R* and R* are optionally combined to

:

form a ring structure Q, where Q is



N S, S(O, S(O2 and C=O with the proviso that the S
or O atomare not adjacent to 25 each ot her,

wanewshgig7e ut ed or substituted with one or norePgTWSP®S/035745
sel ected from al kyl, hal ogen, hydroxy, al koxy,
aryl oxy, arylal koxy, -NRLR2, -NRLICOR2, -NR1C(O) NR1R2,
-NR1C(O) OR2, -NRL1S(O 2R2, -NR1S(02)NR1R2, -C(O) CH,

- O oy - | _t H-
\,ﬁ(qﬁ ?ﬁé}lﬂgg%@ﬁgﬁ%% doth %pgjz @ﬂ@_rm%g@ ced
- NBLS(HataRary - REBUBRNIDAY; - C(OQ) OH, - C(O) OR,O 220r

B e viosigeel R Bl o N anor her. enbodi ment. of

a conpound of formula I, Wis aryl, ryl or aryl
substituted by hal ogen or -CN. 35 WO <006/ 041872
PCT/ US2005/ 035745 15 In anot her enbodi nent

compound of forrmula I, R3L and R' ar n or
abkyl Q5 B rRhady id & ring
5 h %?@Re%?emﬁﬁi‘b%@ ' . 5 In an addi ti onal

and Fé”ﬁb@éfmedtasdbllms;orrpound of for rrul al, Bis cis or

t 12a( CH2) r 5-, where n4 and n5 are
0; Anis vvherenlsl G is CH2, CH(al kyl) or
Clarkyt)y2Zy  X1iS -CH[MLO0 J" is CH2 where nis 1; R3 is
1C(O N OER10 and| R11 are hydrogen; R18 and R19
are hydrogen, al kyl, heteroaryl, -C(NH)-NH2, aryl,
R21-aryl, or alkyl substituted with one or two

i eti es I,(isel efked from cycl oal kyl, hal ogen, hydroxy,
5 -NRl“FfZ,TFNRlC(O)RZ -NR1C( O) NR1R2, -NR1C(O) OR2,
LIRlS(_Q)_ZR@,__NRlS@O.ZNRl R2, -C(OOCH, -C(OORL or
c(O NRlHRz re Rl|and R2 are hydrogen, alkyl or
|l koxy; and R19 together with the nitrogen to
\hi ch tiiﬁey are attached, forma nono or bicyclic
eterocyq-llc ring of 4 to 10 atonms, with 1-3

et er oagéﬂﬁ/%t ected fromO,

| D N .. - 1Y

i il will < o \ N

In an additional embodiment of a compound of formula I, B is cis or trans
10 -(CH2)n4CR12=CR123(CHp).s, where ns and ns are 0;

A, is Owhere nis 1;
G, is CHy, CH(alkyl) or C(alkyl)z;

X is —CH-;
Jn is CHa where nis 1;
15 R3 is heteroaryl, -NR'®C(O)R'®, -NR'™C(O)OR™ or -NR'®S(0)R"";

R' and R are hydrogen;

R'® and R'® are hydrogen, alkyl, heteroaryl, heterocyclyl, -C(NH)-NHz, aryl, R*'-
aryl, or alkyl substituted with one or two moieties selected from cycloalkyl, halogen,
hydroxy, -NR'R?, -NR'C(O)R?, -NR'C(O)NR'R?, NR'C(O)OR?, -NR'S(0).R?,

20 -NR'S(0),NR'R?, -C(O)OH, -C(O)OR' or -C(O)NR'R?; where R' and R® are
hydrogen, alky! or alkoxy; or

R'8 and R together with the nitrogen to which they are attached, form a mono
or bicyclic heterocyclic ring of 4 to 10 atoms, with 1-3 heteroatoms selected from O,



20N, S, S(O, S(O2 and C=O, with the proviso that

the S or 0 atomare not adjacent to each other,
wanewshgig7e ut ed or substituted with one or norePgTWSP®S/035745

sel ected from al kyl, hal ogén, hydroxy, al koxy,

N, S, gg&. 3(6)&5 lﬂﬁ\é{@@gﬁmg‘% §|ﬂ R Q%lrﬁ%% %il ggracent to
- i | ' | ot Ikyl,
cach M%@tv@%@%@%ﬁ&%ﬁ?gﬁ, %5?*9%%335'5;% om alky
haloge NRAB(rEX 2 Rk oxy NEyEE QHWRQXY,-W_ FéH,NFl-‘@ ( )NRZR’
- X [ Yeh 2 y 0
NR' GO ur S Ges” s S AR :%ﬁ.?@%ng@i‘?i;h?%?“ and
R e R A S R
-NR1Q@®@%41NBESWUS 1@(@5@%% ’1E n%%éﬁ oq?é{:bnYiQR;
j . d of f lal, Bis -CHCH;
R Rt 2, O tbat tut ed wi Lh W Wi 5 ary
s\ atylthedensatt onardgehstiutethby halpdeRPRIANE" R ar e
conbined to formQand Qis and R3 is defined as

and foljows: R HNuOEt 10 H NUQWe 10, H N NyN NUNH2
10 | W2Haha R apsidjdriogeal orexib dir FEh andR°3 ace mptiomalyggombined to

formula I, Bis cis or tran 10
- (CH2) n4CR12=CR12a( CH2) n i\/\ﬁ n4 and n5 are O;
form a ring structure Q, where Q is .

In an additional embodiment of a compound of formula |, B is —CH=CH-;

g

R% and R* are combined to form Q and Q is :

Het is heteroaryl substituted with W;
15 W is aryl substituted with halogen;

and R® is defined as follows:

R3
H
N._OEt

‘1{\[]/
0
H

QLL:N\H/OMe
ON/

H 1
RN
T
@)

H
%{N NH,

=

H

In an additional embodiment of a compound of formula I, B is cis or trans
20  -(CH2)naCR12=CR123(CHo)ns, where ns and ns are 0;

A,is Owherenis 1;
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An is O where nis 1; Gris CH2, CH(al kyl) or

C(alkyl)2; Xis -CH; Jnis CH2 where nis 1; 15 R3
woodsaues7oar yl , - NR18C( O) R19, -NR18C( O OR19 or PCT/US2005/035745

-NR18S( O 2R19; R10 and R1]18are hydr ogen; R18 and R19

ar e h al k ar het ero
ydﬁﬁf%ewm YSRleﬁ %ﬁ’ Pm%{%a”%)ﬁ%’gw{’{ﬁ%& Wi t h
or)(slso_tcﬁwo noi etl es selected from cycl oal kyl, hal ogen,
hydr oxy, sNRIR2, -NRLC(O) R2, -NRIC(O) NRIR?,
BRwhereRiis(lopdrre Ft@nd\ﬁle( YARIRD; - (O OH,

5 P Thofoed etetiipoln Bnd NECAR, SRR Y HIRSCOR™

-NHMRWRébeNHWso@)bRW t- m*ae(@)wm‘?a&%eu-l\lmﬁm &Ripno  or
cycljc het1e;roc¥1§,I|c ring of 4 to 10 atons, with 1-3
hé%efbaﬁeﬁé?s@lr% dePgeom 0, WD 2006/ 041872

anﬁﬁllgsgg @35745 17 N, S, S(O, S(O2 and C=0, with
the that the S or O atomare not adjacent to
ed%hl@ﬂﬁalkyl omNdbstituted or substituted with one or

sel ect ed from al kyl, hal ogen, hydroxy,
ﬁ%&%a"rﬁ%‘@ aryl al koxy, -NR R2, -NR CORD,
NR i€0)| M‘B‘bgﬁtuted NR1G(0CD) %tltuédﬂs SBQc@)pﬁmiently selected from the

-NR'SOZNR'RZ - % Cg -CONR R2 an
grouplcepsisting obhaloggns tBEs,i EN: alllywatexy IQRdRZC(Q)Qﬁ %ORZ

-NR CONR R2, -NR C(OQ) OR2, -NR S(O)2R2, -NR S(O)2NR R,
and _(O)OH, -C(OOR or -CONR R2; Het is heteroaryl; W

i SR@réHd RWeeir@faﬂWI)dr R sy snasivith tHeedabynbab ogreh they are
and 10 and R33 are hydrogen or alkyl or R32
aﬁa@é\ﬁ?@ R%C%mb"‘@ﬁ‘ttpcfﬁﬁnlg conbined to forma ring
structure Q where Qis In an additional enbodi ment of
a compound of formula I, Bis -CH=CH;
hemearmﬂ}m ermbbdinenitafc earnpowd obfommuda lar(9|ls cycloalkyl preferably

Q qﬂf‘ltited wi th hal ogen; R32 and R33 are conbined to
'SF}S‘P Yind Qis rjv; and R3 is defined as foll ows:

In another embodiment of a compound of formula I, W is pheny! substituted
with halogen or CN.

In another embodiment of a compound of formula I, said halogen is F.

In another embodiment of a compound of formula 1, R? is -NHC(0)O-ethyl,

[N

N
_C(O)NHCH;CHOH, -NHC(NH)-NH,, Na, -O-phenyl or £

An inventive group of compounds is selected from the group consisting of:



HNCEt HII NyOM O N H'ZC NyNH "C NyNH2 In an

addi tional enbodi nent of a conpound of formula |, Bis
woizsoepiig7eans 20 - (CH2) n4CR12=CR12a(CH2) "5, wReTAISmb5/035745

and n5 are 0; An is O where9n is 1; WO 2006/ 041872

PCT/ U82005/035745 18 &G is CRl R2 vvh e n is 1, where

o@nd RL E_Ikyl d Jn is CR1L
HV\,here D,_]N % wher e & drogen R3 i,
sar vyl erqaryl al O Q
o J( OX Rl 8CORL9
S(O “NR18C( 9
and R11 are hydrogen;
or NH2;| Het \WI s aryl
spbsPi tuted by INto 3 subst nts |ndepe dently

anot her enbodi ment of a conpound of form I, Qis

F
cycl oal kyl, preferably Qis cyclohexyl. In 5not her

enbodi nent of a conpo/{Jnd of formula I, Wis phenyl
substi t ut ed

and

In another embodiment of a compound of formula I, a compound of the
following structure

Q R H

A
N
7
X

W

wherein R®, R* and R® are herein defined.

In another embodiment of a compound of formula |, a compound of the
following structure
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20 wth hal ogen or ON. In another enbodi nent of a

conpound of formula |, said halogen is F. |In another
wentwidment of a conmpound of fornula I, R3 is PCT/US2005/035745

-NHC(O O ethyl, ~N N 25 20C( O NHCH2CH2CH,

- NHC( NH) - NH2, N3, -O-phsnyl or An inventive group of

conpounds is selected f °t hid group consisting of: WO

2006/ 041872 PCT/ US2005/ @3 OHNOH Ot NH2 O

HN~ OHNHOHNHOH dpn.L HOHOHOHNHHH

HHHHHOO \ \ \ H HIFENNNY AV \ / NN FFF

\'lVF F~-N NN ONSHO®Y OHOHHHH NN CN
and F

wherein R®is herein defined.

In another embodiment of a compound of formula |, B is cis or trans
~(CH2)n4CR12=CR123(CHp)s, where ns and ns are 0;

A,is Owherenis 1;

G. is CR'R? where n is 1, where R' and R® are alkyl or hydrogen;

J, is CR'R? where n is 1, where R' and R® are hydrogen;

R® R'® and R'! are hydrogen;

Het is a heteroaryl;

W is aryl substituted by 1 to 3 substituents independently selected from the

group consisting of halogen, -CF3, CN, alkyl, alkoxy and —C(O)OR17;
and

R% and R* are alkyl or R* and R* and with the carbons to which they are
attached, are combined to form Q.

In another embodiment of a compound of formula I, a compound of the

following structure
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I n anot her enbodi nent of a conpound of formula I, a
conpound of the followng structure 0O R8 HR32 O H

we&aBeki4H87N 5 Wwherein R3, R32 and R33 are hePeTms2005/035745
defined. In another enbodi rent of a conpound of

formula |, a conpound of the followng structure 10
WO 2006/ 041872 / US2005/ 035/A5 20 OR3 H OH HH
NF in hgf eiri~det1 ned. 5 I n anot her
enbodi of ound formula I, Bis cis or

whergindMds ~( CH2) n4CR12&8R12a{CH2) n5, where n4 and n5 are
O; Anis O wherenis 1; Ghis CR R2 where n is 1,
where R1 and R2 are al kyl or hydrogen; 10 Jn is CR
Rmdmnemer em'hmdmemmfr@ cempanad R fermeulay g 6g81POURd of 19
an ' are hydrogen; Het is a heteroaryl; Wis aryl

f°"°"‘§r&%§{$}‘?t19f%d by 1 to 3 substituents inde)r;endently d
selected fromthe group consisting of hal ogen, -CF3,
ON, al kyl, alkoxy and -C(O OR1l7; 15 and R32 and R33

are al kyl or R32 and R3 h the carbons to which
they are

oM Q, Ou O

As used above, and throughout this disclosure, the following terms, unless

wherein W is

otherwise indicated, shall be understood to have the following meanings:

"Patient” includes both human and animals.

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

“Mammal” means humans and other mammalian animals.

The following definitions apply regardless of whether a term is used by itself or
in combination with other terms, unless otherwise indicated. Therefore, the definition
of “alkyl” applies to “alkyl” as well as the “alkyl” portions of “hydroxyalkyl”, “haloalky!”,
“alkoxy”, etc. |

"Alkyl" means an aliphatic hydrocarbon group which may be straight or
branched and comprising about 1 to about 20 carbon atoms in the chain. Preferred
alkyl groups contain about 1 to about 12 carbon atoms in the chain. More preferred
alkyl groups contain about 1 to about 6 carbon atoms in the chain. Branched means
that one or more lower alkyl groups such as methyl, ethyl or propyl, are aitached to a
linear alkyl chain. "Lower alkyl" means a group having about 1 to about 6 carbon
atoms in the chain which may be straight or branched. The term "substituted alkyl"
means that the alkyl group may be substituted by one or more substituents which may
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attached, are conbined to formQ In another

enbodi nent of a conmpound of fornula I, a conpound of
woOheve/02872 0l | ow ng structure OH OH H W WOPCT/US2005/035745

2006/ 041872 PCT/ US2005/ 0357245 21 JUWN (orq( \ CN

be thesaner LA Tentac g hBduRaT HtD MEsPrOUPRly SeRaRRiEfane
grou@&l\m%ﬁd ofidlo ’\blkgv Q@Q‘;}do\aﬁﬁ%y@hoﬁ h?&@)xyl alkoxwwxyﬁkﬂhib

used a roughout this discl os
aminé hNH(aINywald(ayemékyl)u Al@dyl) zo@aﬁgpw @@d.—ﬁ%{@%@&yl Noit-timiting

exampg%&(i)f ta%'i] KME@I%%B%HI’P}J]% mr;wtné?a lBQﬂ W-P%p@f?@?@é\nhn butyl, t-

butyl,]lr:i\l/glem%ﬂwémylh noRyiTEesy| amdaromﬂmm,nhnﬂmmmahhwh@mct
nmal " nmeans humans and ot her manmalian animals. 15
cycloprpyiroeihyly ng definitions apply regardl ess of whether

dn i
t e%ﬁ{l@l § %@QM% eﬁf@é{ﬁ mr?l/l -dikyIC@IBRIpTALIIEh M Arydtheralkyl are

cated., Theref or e, the
as prdenbualytde@nrlbed Peafayed asallyls eamusise mer | GEPYD. &on limiting

examples oL li¥ble BRI YISUSY inclH 8RN, K bhenehip & Kyl

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

"Alkylaryl" means an alkyl-aryl- group in which the alkyl and aryl are as
previously described. Preferred alkylaryls comprise a lower alkyl group. Non-limiting
example of a suitable alkylaryl group is tolyl. The bond to the parent moiety is through
the aryl.

"Alkenyl" means an aliphatic hydrocarbon group (straight or branched carbon
chain) comprising one or more double bonds in the chain and which can be
conjugated or unconjugated. Useful alkenyl groups can comprise 2 to about 15
carbon atoms in the chain, preferably 2 to about 12 carbon atoms in the chain, and
more preferably 2 to about 6 carbon atoms in the chain. The alkenyl group can be
substituted by one or more substituents independently selected from the group
consisting of halo, alkyl, aryl, cycloalkyl, cyano and alkoxy. Non-limiting examples of
suitable alkenyl groups include ethenyl, propenyl, n-butenyl, 3-methylbut-enyl and n-
pentenyl.

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

"Alkynyl" means an aliphatic hydrocarbon group containing at least one
carbon-carbon triple bond and which may be straight or branched and comprising
about 2 to about 15 carbon atoms in the chain. Preferred alkynyl groups have about 2
to about 12 carbon atoms in the chain; and more preferably about 2 to about 4 carbon
atoms in the chain. Branched means that one or more lower alkyl groups such as
methyl, ethyl or propyl, are attached to a linear alkynyl chain. "Lower alkynyl" means
about 2 to about 6 carbon atoms in the chain which may be straight or branched.
Non-limiting examples of suitable alkynyl groups include ethynyl, propynyl, 2-butynyl,
3-methylbutynyl, n-pentynyl, and decynyl. The term "substituted alkynyl" means that
the alkynyl group may be substituted by one or more substituents which may be the
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"al koxy", etc. "Alkyl" neans an aliphatic hydrocarbon
group which may be straight or 20 branched and

woaoprdsi7ng about 1 to about 20 carbon atons i RCTHS2005/035745
chain. Preferred alkyl gra@dps contain about 1 to

samoqiieifergribaachaetierabeIRg asnengRal s Teddrl §Em ik groun
C%s%tﬂ@?ﬁlﬁ;@ﬂ%@d aﬁ{j%g}g.l@g yreans  that one or nore | ower

such”as thyI ethyl or propyl, are
atAgt medanoan aromaaammqoyphceﬁbrrwltloyElzt%ng §V§tﬁm CORBRFISING

roup .havi |

abou 5 SHBHLERA L eLp BRR o By IO B8 B B dlme. o
aryl g rcﬁjgbéém bétogﬂgﬁhlﬁyéubsm@l@dwtmgne oh mmbwyhg gyshe,m relstisuents”

substitute one, or nore subst )
whichomeg sutbs Famie) Ogisuoe) 806 A6 S AsTHEO o B KergHittG examples

NigdeR@e tdnaphthyl and
of su@e\t{lé%fﬁgﬁ'?u&aﬁﬁ uﬂébﬁj%rtyg%mtl?lgg gl ﬁﬁg’?ﬂ ar?/akp yl an
indangt. y'lArykeyuer owang g bwlﬁﬂi phepirareyp, Belksing odh Qymfe?% gnd para-
b ,@nb -NH(al kyl ), -NH(cycl oal kyl), -N(al kyl') 2,

subsigy %xy and -C(O O alkyl. Non-limting exanpl es of

s uRirhdy@teth leybstitienpsmians adribstitusyl attecihsd fo an grapgtic or non-

I - 5b
cromb S i PV gt oo 5 Btlan D iaen on th g
syste?ry %Hgfs Mmggﬁitu?gﬁmggﬁbttﬂgrsgﬁ yi @Iffbvéht m?gemg
lndew@ehﬁwgggecw%s&w%@é QVPH@P@PiB'éHn%PBﬁﬁS)' @ﬂfﬁﬂﬁ‘h}ﬁ?@@" vh a,
eteﬂggw,k @ngY'al Iéﬂ’;* (I:"e Lél@tﬁlmé‘l%ro%z%%r@ﬁ Héfter%wrﬁlélhﬂlml

rou enet hyl and
alkylietptaangl bvddom mdroxwddbylbalhdxy carvlhvay pRIEEIOXY nBeYaL @rowb halo, nitro,

ovanty G880 o St AV Gy TR BRaRY gty
arylsGF%rE)ﬂ l Kéil\g;qa?ylgﬂ%mﬁ dalaylinid adiryltISloqz hewroamyltblol avﬁkyl’?h?gyl
heter@uaml yltmo,tmmalkwwfsmn@b pza@ﬁgwnﬁ@lﬁ%ﬁ Y-C(=NH)-

15, YoN VENGO,28n@ LSOV Y, wherein Y
NH( %@’d)r’ ;@Q?%O?Yafguélk(gtwf E}t?@zr Yk1)r anchad Igzar bo%m c\¢2a| n) 1
and Yfpn@m belth@ sanme or dlﬂer@t@mdbﬁtr@ ond%tMﬁ@l%@ﬁi AORMENe group

onsbﬁth\gl%;% a; a@%uaggln,gygl élkgl %RHJ &Fdlgmldss;fs%m substituent”
may @I%ebﬁ a%ﬂﬁgl@ﬁﬂbrety Whgﬂmlﬁhilmnéo?siy ag?laCeaﬂNc avbitable

atoms in the chain, and . no refera
hydregensoen e agiacent ﬁarhﬂﬁla@tﬁmffrﬁ%@%ﬁ Q@rﬁﬁc%?ad BB %d&‘%‘/ stem.
Exarﬁgllﬁétdf‘sgaﬁ%a&ypé‘r% (ABtHYR R éu@ka;?téthyl@nba;dx dfmemwtdnxd the like

cted fromthe group consisting of al kyl ,
whlcbrfgntm nweﬂleﬁasw@h as cdpassa@pte:al koxy. Non- I [ m ting

The term “Boc” refers to N-tert—butoxycarbonyL

"Cycloalkyl" 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.
Preferred cycloalkyl rings contain about 5 to about 7 ring atoms. The cycloalkyl 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 cycloalkyls include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
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sui tabl e al kenyl groups include ethenyl, propenyl,
n- but enyl, 3-nethyl but-enyl and n- pentenyl. \Were an
wablboslo472al kenyl chain joins two other vari abbPes/uammds/ 035745
is therefore 25 bivalent, 2he terns al kyl ene and
al kenyl ene, respectively, ar o ALK [ " .mea n
cyolohaatgrand Beijer Dearimling exapenoLriiia il euf efaRdis

lnclud%a{ Bgﬁalﬁﬂgﬁg& Waﬁflaedali’ﬁ’élﬂ a2l e, &Bwélﬁa§baﬂiaﬂiﬂtsaMrated

ranc i si ng bout 2 to about 15 carbon
specied sueh as, fonexatmgile).indaref detrabydiorpriinyg apd gae Hkgee

,about 12
s iioAkeayt: BiAts s fo 3 FERIS b, LN EREify sfdem,
comphiSigERIut 3ht8faﬁd&iﬁ q ?hdml&m ta’ltqdmlm meterablymhwt Bdaeabaait R Plcarbon
r
atomsg w%gc%smffggmsggﬁq@gg}p%rﬁon%g Bgﬁ%mnﬁr %é%ftﬁil%%l%%loalkenyl
rings g ﬁn §b6 %o ancﬂﬁg%ﬁbrﬁé OTRe ciicibAkefladan M@bphomvy

limting exanple
substiuecabite oaewmgoregmg@gstam rsua@tltéen%whlckpwﬁﬁ,t e same or

2- but net.h
d|ffererrp]tea{1él%§ a§£esfme€l r?'ﬂngnsans t%at f"%ﬂta‘iﬁé}ﬂbﬂocychc
cycloél'kEM?M'm@[x@el @yalapsem@nyu byclohaxewlmymmmenyma@d the like. Non-
sSups

iR 8 st kol Gpeaer U B O

ZE:lbéFkg%eb%i%gs {4 %Bﬁ’BQS@rﬁth? sRlgsitathd, wireréinehe points of
gro nsi sting of y and cycl oal kyl .
attachuvept to atvan greupsainsivieial WWI'SW%WS mul ticyclic

r'"@ﬁ;{ﬁj}/%%y%ﬂéﬁo éﬂs% ou tal@h%ﬁnﬁsﬁ@stﬁ@l‘é@bﬁﬁv&ﬁ?&@ﬂy groups on

to about 10 carbon atomns
two dﬁ‘@renﬁcaﬂbyoln a;toms;p can be optionally substituted with

one or . e tit t
SRR S HEPIARIL epl D Bineren e
termMﬁf‘cérthtlé @Gbﬁﬁﬁi@@ 851, @br SUivcabhienas, yésgratively, erg) fes,
phenyl , napht hyl, |ndenyl t et rahydr onapht hyl and
-CHQO’F@&F@HQC“WQ}OFE%ZMS a bival ent phenyl group,

i ncl udi ng ort and para- subst i
oy Sl ethss e ferite. e BPofing PY R M deferefare
fluor@r&fﬁfd & &bn@%nd%@@bﬁe@eﬂré@&réﬂabmmt:hlbro for
I'e, replaces an avail abl e hydro en on g%gecgg fl
sykbmeﬁm@arwﬁwmes@b&rir@ubrﬁr@lr\?ay Rding,d-re re fluorine,
di f ach being i ndependently selected fromthe
chlorj %’S‘ﬁgg‘ﬁ@f@tu ng of alkyl, alkenyl, alkynyl, aryl,

he‘l—&ft@r@@yﬂrl“ megamiskan aroamai;d mpy\bcydiletcufrma lgy¢d|§a| ring system

compgrflaqt{rge}g{; %pé{% %B%uwg?ltgs;? rﬁ% Lg%%}%&é% q{gax?/t,)out 10 ring atoms,
in Wil bﬁé)br AR S8 rindcatbmsal @y elehint otimértthan cadyamdor example

car boxy, al koxycar bonyl | oxycar bon
nitrogem cpocy;g@agr VI, algmep<9r guq:q%pma ion, pronc‘ed that the rings do not

include adjacent oxygen and/or sulfur atoms. N-oxides of the ring nitrogens are also
included, as well as compounds wherein a ring nitrogen is substituted by an alkyl
group to form a quaternary amine. Preferred heteroaryls contain about 5 to about 6
ring atoms. The "heteroaryl" can be optionally substituted by one or more "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 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, pyrimidinyl,
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aryl sul fonyl, heteroaryl sul fonyl, alkylthio, arylthio,

heteroarylthio, aralkylthio, heteroaralkylthio,
woyaiemaisky! , heterocyclyl, -C(=N-CN)-NH2i - C(=ReffANk#ds5/035745

-C(=NH) - NH(al kyl), Y1Y2N- ,25Y1Y2N- al kyl -, Y1Y2NC(O) -

oo RO N R U s e R 200 B B,
thiazbky/P 'ﬁ‘y?it%l;ﬁ r Skhibha%lfl‘ls téifdz@gll quriﬂmdylo ﬂﬁazalﬁt}l kWrroIﬁlr pyrazolyl,

cycl oal and ar al kyl system sub ftltue
Y

trlazoiﬂwea%@w:ﬁdmoyl,g@yﬂi@z@yln@vmqﬂm ) aingxalin Hhdlriaripyl, oxindolyl,
t
o S o atany ooty
imidézopaypHdthiatolgly bbnpafueny, Manram@d,eindbkyk;a_,zamdolyl
penzfiibept Depetniary arhalyidattyy, §orohyhlERy I Bliny,
thlenb@//ﬂ'm@q)cpyrfc%@frﬁjy‘ erMéz@bS/n@ylt I@&Mambhﬁyiybenzoazalndolyl 1,2,4-
ans 'a non-aromatic mno-_ or nyltjc

triazipyln geszexczeld drgnaciiagolyla Bytidory aidues Ui a&@“@ﬁ%@ﬁ the like. The
term pﬁé)tg'fr rrgf’edfsecf f’%gh b;?éﬂla@séé}u%ﬁ@a‘he OSFVI Pr%?ei"i’éé’é?@ch §§) for

d cyc Fin cont al n about t o about
exannple,gte&'abyﬂrom‘l’drcwmqiyl battdhydraguindlgl amxpthenlﬂm | Adl posmonal isomers

are Cgug%rp l%\feqe“@sg ﬁ/ﬁ%% éﬁﬁgdwgﬁa’@ﬁ e(rjr: fferent, and

arghaereefHdiedd @k&ﬁﬁllfld‘(ﬁﬁy {Hdﬁlhgléqlr@;mcﬁs anfl benzofused
suitabl e nonocyclic cycloal yI]qclude cycl o

heteopsyl 5auRs as Eetingg dmimed la et g@u%(%ggﬁ (%o group B by
a car%ogﬁ/ fr‘Eﬁ] %6@5Z%Héﬂls%ﬁgﬁlﬁ%P&r@%%r@@unhbm The Het ring can

tin I es e multicyclic
be salysiittai&dlqn any aengilaide ring-cadeen byl gronpMioi rig 4, W substituents can
ntylﬂ@ﬂd the like, as well as partially saturated

be pgﬁgg@?gg % 34 for exanpl e, indanyl,
t eH@@w@y@war&rt“hmer@mldmmI inkens s0ych-asdriatiy sAtunateds

a non-aromatic mpno or rmulticyglic, rin rq(?
mOnQGYRIIOE IR GG Y5 B GoMANS TG ABBU SOHRO 10 ring atoms,
prefé’rﬁﬁ{yee{tﬁﬂh% BRBBut o hRes, 19 wHigHeRe o@h%’fé dMﬂhéC Btoms in the

contal ns | east one car bon-car bon doubl e bond
ring syseemns@m el;emezmmmfythan carhpn, donexarmplentiiegen taxyaep @ sulfur,

along l%g} }9‘{’%& nﬁwnt ﬁ'ﬁgﬁé’ &t Oﬁ‘%?@ée %@&S%’@%Bpgélmryatoms present in

the rrgosistérae Preferel idterotyclpls domtainaaimud5 todidoue Semtg atants. The
are as define bov fing exa

prefi§ deeaBie OiNg PR nE S r Ul deRs NS e Bpads hat ot least a
nltrogélﬁ &8)%% ed?%ulfu‘?ké%rﬁh@%ively%@r@é@ﬂta%w ting @6t ABy —NH in a

limting exanpl e of suitable multicyclic
hetesgayclyhliRemyay pxishpraiestadiseahias, for example, as an -N(Boc), -N(CBz),

-N(Tos) group and the like; such protections are also considered part of this invention.
The heterocyclyl can be optionally substituted by one or more "ring system
substituents" which may be the same or different, and are as defined herein. The
nitrogen or sulfur atom of the heterocyclyl can be optionally oxidized to the
corresponding N-oxide, S-oxide or S,S-dioxide. Non-limiting examples of suitable
monocyclic heterocyclyl rings include piperidyl, pyrrolidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, thiazolidinyl, 1,3-dioxanyl, 1,4-dioxanyl, tetrahydrofuranyl,
tetrahydrothiopyranyl, tetrahydrothiophenyl, lactam, lactone, and the like.

it should be noted that in hetero-atom containing ring systems of this invention,
there are no hydroxyl groups on carbon atoms adjacent to a N, O or S, as well as
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"Cycl oal kyl ene" refers to a correspondi ng bival ent
ring, wherein the points of attachnent to other groups
wonedsndes7al | positional isomers. "Di hydroxyal kpCT/US2005/035745
refers to an al kyl chain suwsstituted by two hydroxy
groups on_ 15 two different carpon 0
there Bg 0BT BydrouPs @nioaIaRIASERL %ﬁn&k‘?%ﬂ%‘ﬁ}gﬂkﬁ hus, for
a .chains wherein the termnal carbon is
examgﬁ%glﬁ#%@g% by 1, 2 or 3 fluoroatons, respectively,
e.g., -CF3, -CH2CF3, 4- F2 or -CH2CH2F. "Hal o"
refers to fluorine, chiforin brom ne or iodine
radi cals. Preferred ar 20 Qr@ chloro or brono,
and nore preferred ar el | ubyo ané?%hloro. " Hal ogen”
means fluorine, chlorine, ~Brom ne? or iodine.
Preferred are fluorine, chHlorine and bronine.
there |§"ﬁ{) ?b@ﬁ%ﬁéahdﬁe&ﬂ&t No ¥aPHEHd fMaltRate Bl 32 or
mul Ti cyclic ring system conprising about 5 to about
14 shontyl alsorbs, npteditbatiaujorapideforms sdpatitfor example, the
.atoms, 25 in which one or nore of the ring atonms is
molels el enent ot her than carbon, for exanple nitrogen,
oxygen or sul fur, e or in conbination, provided
that the rings do mot }.include gdjdcent oxygen and/ or
sul fur atons. N-oxi d¥s 6f the rkﬂg/ itrogens are al so
i ncl uded, as well asHconpoands rePH a ring nitrogen

Is substituted py an al kyl rou o .quat ernary

are CQH?'H@YG‘JI?%"F%?IP@ X}@@%&?@Rﬁ'@%ﬂ&ﬁgﬁh&b‘é%&é&# o about
6 T3 tehRThalepsBpirdbyelic eters s aydpirocgelidestrapuicoraithining 3 to 5
substituted by one or nore "ri n%ms%st em substi.tuent

carbathaionsrand Beorthbeiespaiopts SRIpploRdrrM 18R UMCYLSIHINY oEh, S and
o,,prﬂg@%br{haﬁﬂ% h&%ﬂd’t&‘m@%"i‘e X 8dficehfli @ before the

eroar root nanme neans that at |east a nitrogen,
oXpfigtaminos mdans art alkykampecgious ip whieh gieealkik 9r98P4s as

proiphol e T e R BbhpnclSh B AR SRR
{\"g?z\fﬂl}ﬂée{eﬁwﬁﬁ?ragyﬁ%émh esky¢hnsinbzityl grdwgt ierwhicktse alkyl groups

are asyMIEHIoYs GS%QS%%M@@ %&%bﬁ)@f@%gg@w%me alkyl.
py‘%‘l@@é‘ﬁ/cfa{lﬂﬁélkf\*’ %dﬁsﬁ@é&ﬁéﬁ&&alﬁ%%ll@ﬂ@%&p in which the alkyl

I SOX I'sothiaz azolyl,” thiazol %(I : L
and pyoleaikylygroupsatk ag praMiquslydeasiisd., The PoAfdgithe parent moiety 1s

furazanyl,, pyrrolyl, pyrazolyl, triazolyl,
thro“.ﬂ,L#‘Zt,%@-eﬂKY'adi azolyl, pyrazinyl, pyridazinyl,

((qu‘iM@n?éltbmsdryl” nﬁééggw A hrkyghetgzm?rgbgwup inln W}ﬁpm e alityl and
e.g., 1, or 1,7), ridol. az ok
notefapidrapis aranpprevpwel desSifecia Bp BRa o paggjmolety i
thro@ﬁx%fh’é @M%'r benzof urazanyl, indolyl, azaindolyl,

azo

nzim , benzothienyl, quinolinyl, im daz‘olvefl_,
t HiAdindipsteratyicloadiol asans ey alkyl- eterocycloaikyl group in which the alkyl

and heterocycloalkyl groups are as previously described. The bond to the parent

moiety is through the heterocycloalkyl group.

“Alkoxyalkyloxyalkyl” means an alkoxy-alkyl-O-alkyl group in which the alkoxy
and alky! groups are as previously described. The bond to the parent moiety is
through the alkyl group.

“Alkynylalkyl” means an alkynyl-alkyl- group in which the alkynyl and alkyl are
as previously described. Preferred alkynylalkyls contain a lower alkynyl and a lower
alkyl group. The bond to the parent moiety is through the alkyl. Non-limiting examples
of suitable alkynylalkyl groups include propargylmethyl.
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t hi enopyrimdyl, pyrrolopyridyl, imdazopyridyl,

i soqui nol i nyl, benzoazaindolyl, 1,2,4- triazinyl,
woenwodezel vyl , benzot hi azol yl, pyridopyri m di npCT/US2005/035745

7-azaindolyl and the like. 2The term "heteroaryl” also

PR RIIEE Sy e e
descrlfbgggeat\ésféj b8AY S ey bar%l%g trrEe ylié Iﬂﬁough ghflaﬂdyt i HBAllimiting examples

are contenp , e.g., 2- dyl, 3-pyridyl
of suitaide hahmik;dgkoup‘éﬁecbdemuowne%yé a@si@\\{qumﬁr@a%y t he

i.nal ' . bi | D € r i i
0o U TS P SR o v o
heterdiaé;ﬂyg_ﬁg?/ :a?(c}‘; léﬁél gs g)r/??r%ﬁiy g?smoih |H;?fe]frmqla_tﬁeétgrcmtrglkylsmntaln a
lowercalyl RO NorbdrTie exhromloa sy SSUabePlol Sy e ipdbe,,y
pyridﬂg&ﬁﬂlﬁg& gékﬁoﬂn%—%l\érﬁﬂylﬁy?.t The®oha t6aRe phformesient isahraugh the

teroc or "heterocycl oal kyl" nmeans a
alkyl.non-aromati c saturated nonocyclic or nulticyclic ring

syStem conpr i Si. t [
oA Rt Hslef g A Y 470 BhRn potrcany
and a]’rlf@\y@hr@aéqhbr@sﬁouhﬁyl daso%med.rmefmr@Dheﬁem@argMe@w rentain a lower
el ement _ot her thap carbaon r. exanpl e, ni
atergi e 3hedeind B SR e PR PR AR o
”QHéeraem;frlamgv%@nhéte%c@/bloﬁuRWalleammsm Retendcyiclyl-alktyé group in
ring system Preferred heterocyclyls ogtaln baut B
which thealhetgroaychyl ﬂgd@dmﬁrounﬁearepa%mwoa@ix %%&{'b@%- ?ﬁ?ea ond to the
pareﬁ%ﬁi{e&fsr}ﬂr he{h‘éc?}f@l?drgﬁ ot nane neans that at | east

ogen, oxygen o fur atomrespectively is
presntepoalkyliong means aisteradycioalkyl-05 gretie rvwhichyhe

rin exi st. protected such. I PR
neterbRERRR! S P PRl eGP o e PR 2oty i
throu@h%é@ﬂﬁé\*@toﬁ{.e al so considered part of this

i'rnvention. The heterocyclyl can opt i onal

be ly . .
sibeteroandakeyyaind’ Beansrdieterarly gl gl Fuhicg-the
neterfaniAp R AT oRAITR &b &8 ip R atid. TR Bond® sParent
moieheisehmughl e allyl goeumpt i onal |y oxi di zed to the 30

cq spondi ng_N- oxi - QX (o} . QX ; :
HUER AR RS ado:aTol bur iR B previously aofiea
PrefdtRdEhpaosd dlikylsi cogisain tewedalkpi. pen-iititing eyamylésiohguitable
pi perazi nyl, norpholinyl, tPl om&r hol i nyl ,
hydrexyiadist oreliRg inciugenygreanginyl and: st hyl.
a9 o)t ObriyRENIRMG(0)-, group in which the
te?ﬁgwﬂéﬁrﬁ%?ﬁgﬁgg? ; gf@?%ﬂ o(Isrg(%:tone, an(g))t’hgé IFi)ke. .
various grbops dréas poevalsiy deseriberhldeobendia theRaleat Mpiety dgythrough

the %ﬁgﬁs %%fgé{%%ﬁ{ﬂ%}’cg)mé‘ig %J '88%‘2 taﬁl{wygrlgorﬁfiﬁ\gﬂ‘g;r 5%%@%&'01‘ suitable
acyl yR3UpsARCIBe2BRRYID4d8YRPamCp 4R Ys/ 035745 26 there are

Eg‘&lpigligps rn%% ris grg @?rﬁﬁg%'ky’i‘%#g&;? mwh%hqﬂgtaﬂ%rl group is as
previously described. The bond to the parent moiety is through the alkyl.

"Aroyl" means an aryl-C(O)- group in which the aryl group is as previously
described. The bond to the parent moiety is through the carbonyl. Non-limiting
examples of suitable groups include benzoyl and 1- naphthoyl.

“Alkenyloxy” means an alkenyl-O- group in which the alkenyl group is as
previously described. The bond to the parent moiety is through the ether oxygen.

“Alkynyloxy” means an alkynyl-O- group in which the alkenyl group is as

previously described. The bond to the parent moiety is through the ether oxygen.
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exanple, inthering: 42 5N H thereis no -CH
attached directly to carbons marked 2 and 5. 5 It
wehawosldisgb so be noted that tautoneric forns sSuBOTAS2005/035745
for exanple, the noieties:28N OH and N OH are
diments. of th

ppn3|dered equivalent in certain ?
et 6noarT N PUInO-60h GSpTIBCDBIAEN Graiolsces Bryfously
describRy’ ROKG éh@ngté ﬁﬁpfeé§ of Siicdilé 'aW@)x§ gﬁ'@u&s méQld@&hbﬂﬂ)xy, ethoxy,

atons an teroatons sel ected fromthe group
n-propoxys issirirogoxyf ani nutexy. The hershiafee rarant m%ety is through the
etherheteroatorrvs are not adjacent. "Al kylam no" neans an

SK¥Y¥-ami no group in which the alkyl group is as

P AYGIKNGT Br ﬁh&?l@md&?ﬁmeﬁhe ancadlkyb Q- igseomarrewhlqhuhet@railgl group
t hrough™t he aim nqg

is as prejaushhelieecrinedy | Thy Bead ¥%%P%fﬁ”¥ ﬁé"%th/@ ﬂ"rBP% plae pxygen
atomaf € as previ ously descri bed. The bond to the parent
moi ety is through the alkyl. "Alkylcycloal kyl a

n’éﬁkexﬂk;d’r by‘l‘allq;}«zx)@di{y,k’yheanaﬁn aélﬂd@raihy gm%mtm@clrll the alkyl

arct g b B AL S of sujaic

alkyldxdyalkel {gwups iRl fm%thbx:ﬁheihw aﬂdtemcmyn’a&tkyll Thetb@mlatr))ihe parent
group 1n which ihe al kyl and 20 heteroaryl groups are
mOle%(siSHPr@UQBGQ?@”ﬁ’ §qupoed The bond to the parent niety

i 8
Ik e gt

descrithed) INora-Hiohithrg @xampkes(gmsl@ablgram @(@J%%mﬁhég thfg]c&;(y and
R LY e e Dk s

"EAﬂﬂomlwl’kmwnalalnyéwEOadlkwIgrgu@upwhwmﬂaeawitmd alkyl groups
aro apREOHBHEV P CHESB BRI AR TR Sli3R ARy pRF roups
mclu%—’;1 ?H@n%@hgﬁ% hs&li K%mthaﬁzmétrgl e'ﬂlhé powb talhe paregt cmqnetyns
through the alkyl group.

“Arylalkoxyalkyl” means an aryl-alkoxyalkyl group in which the aryl and
alkoxyalkyl groups are as previously described. The bond to the parent moiety is
through the alkyl group.

"Aralkyloxy" means an aralkyl-O- group in which the aralkyl group is as
previously described. Non-limiting examples of suitable aralkyloxy groups include
benzyloxy and 1- or 2-naphthalenemethoxy. The bond to the parent moiety is through
the ether oxygen.

“Arylalkenyl” means an aryl-alkenyl- group in which the aryl and alkeny! groups
are as previously described. The bond to the parent moiety is through the alkenyl.

"Alkylthio" means an alkyl-S- group in which the alkyl group is as previously
described. Non-limiting examples of suitable alkylthio groups include methylthio and
ethylthio. The bond to the parent moiety is through the sulfur.

"Arylthio" means an aryl-S- group in which the aryl group is as previously
described. Non-limiting examples of suitable arylthio groups include phenyithio and
naphthylthio. The bond to the parent moiety is through the sulfur.

"Aralkylthio" means an aralkyl-S- group in which the aralkyl group is as
previously described. Non-limiting example of a suitable aralkylthio group is
benzylthio. The bond to the parent moiety is through the sulfur.
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as previously described. Preferred al kynyl al kyl s

contain a | ower alkynyl and a | ower 30 al kyl group.
woheosmamsi2t o t he parent noiety is through the aCkgis2005/035745

Non-limting exanples of suwdtabl e al kynyl al kyl groups

i | ud I hyl / e
b RORze B s e el DsEh Do M- Imiting.examales of

' ' | sGhKiibe houB x| SarBenrd sthskycarbonyl. The
Sunag%g%:'??)g)eag\.‘%Trﬁ/Egto dto tﬁgﬁpar )efir/n m)igty S th%lough y

bondtthdhalplyent mietyl isrthtaugl braapheyl. of suitabl e

hal,0al kyl| Ps, L.Ag! U 1
o PRI healf af SRV EDIGI O iy SR8 imitna prampes of
suitapRadyloxyb@bengigrplpalinoiide ghengxyicarhdriyt and maphghoxycarbonyl.
heteroaryl and al kyl. are as _previously descri bed.
The Ipprq B’rW%@PEF@&?&I'?&@U@&H{)%FW@W'ovver al kyl group.
NORA Bk ! iyi-@PCEORIGRbHY| NOR kS le of
i ngr%g&%g)@@? @g?ﬁngaﬁﬁla?{%%d%?nﬁ?ng?s-% mthyl . The e o d
suitablenaratkoxytarbeaykgroupds bepzylexyaaribemyd. The bogd {9 the parent moiety
. " He enyl " nmeans a heteroaryl -al kenyl group
s o Bh e RatiedV

eteroaryl 10 and al kenyl are as _
prigwkytsiifonyt eseandad allgi-S(©p)- erouretRyetarad gidupsydre those in
wricb 3R &0 et AEM iR p 0 BRI it PSP e
sulfontfet erocycl yl al kyl " or "heterocycloal kyl al kyl " means a
het er ocycl yl - al kyl groug in which the heterocgﬁ&l Kl L
andrdbuonydt esss aneankSPav DB y e 19e PRIENLEIRPLY 1

nt noiety is through the al kyl group. 15
throi@e#@%&%@gpgal kyl oxy" means a heterocycl oal kyl - O

gr'@yeldaikesylaty” neanshe ceclogike hyeDk grougriowphie thg cycloalkenyl
Vi [ i bed, t y i '
orouB I S St I Eb R, B FRalo AR Rk o oter
atonpt heteroaryl -al koxyal kyl group in which the _
P iweloatbiyalmesneRcyaealy 2lbd diniafiwhEhhe Sglealkyl and
alkylg}gﬂgtl» ?ﬁé aﬁ{p@%\ﬁgﬁlég@%ﬁy@d.k%é bERans ke P@ré’fﬂﬂ?ﬁbiety is through

I'sS as previously defined.
the dikgfgeomed hydr oxyal kyl s contain | ower al kyl .

Nopsz | imting.,.exanples,of. »Suj ) :
G REIRARe B e B Wb Sy RAKYPO- iy 1P ithne
cycl@alkyHFo® is agpleviodd|PHesetbery cTioabbypt +€¢@ pareayt ougietynis through
which the 25 various groups are as previously
the gfastaidpad. The bond to the parent noiety is through

th efRahe % AfYdAkADaftyN grouinekhighkbé cycloalkyl
m?@rﬁﬁ%”a&@nﬁs of%_i ta%l e gg?l gﬁr)oups i ncl u%lle_ d
and atwhgtoupscaseyds previovsbpdessyibed. The bond to the parent molety Is

through the alkyl group.

“Haloalkoxyalkyl” means a halo alkoxyalkyl group in which the alkoxyalky!
group is as previously described. The bond to the parent moiety is through the alkyl
group.

“Heterocyclylalkoxyalkyl” means a heterocyclyl-alkoxyalkyl group in which the
alkoxyalky! group is as previously described. The bond to the parent moiety is
through the alkyl group.

bond must be present, but that a double bond can be present; when the double bond
is present, R'? is absent.
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" Am noal kyl " nmeans an am no-al kyl group in which the

al kyl group is as previously described. The bond to
woOheooparsgat noiety i s through the al kyl. 30 " ApayiUuS2005/035745

means an aryl-C(O - group i3 which the aryl group is

as previously described. The bond to

ndihenyR# andriBieinta: fesmcaring Myjih Thﬁdﬂ”@@‘?ﬁ tq WE'C%%Q‘M“%S
attachoefgl @i%bﬁgé?qr%%ﬁ% 1aﬁ§5 r{:iﬁrgngfﬁ‘g?p{%rrl(gﬁg e}lq'rc]j m@rﬁ@mw wherein

the p.@éﬂé&m gﬁ?@h‘@y hRodR sybstivitedsit yhel dgmsittoednitrogen thyraigrasp RY.

t h h
?Shawblpweﬂaqigl ek WheraIn L XaBIP g B g AT ReiEig be
. _alke [ o
mdep@ﬂéergl!yr gﬁgc If @%\S%'%Pﬁydéug‘ﬁgﬁwgﬁgf rhrféc%’é‘rgéxth;égﬁt‘ltéﬁbﬁlqs Qre
mdep8ﬁ@éﬁl@ﬂéééétela%éﬂsaﬂ@&télﬁwm sapge nmqga(y%uhgaﬁghahwhere an

R or bvariAble PCORBDPIBAN QSR 1T AR BEogToNoes are

mdep@HHE §el@l:té‘axysl%l%HgseééWb&%ﬁtrWS dggF'ﬂngX\?/mdependent of
0

any othaafrem ardt é‘mythessame@ gihgt Adosergkdlledgryige Art will recognize that the
size a[rﬁ %tilﬁg% Or%tbaﬁtlﬁiﬁ%téﬁ’g\xn aﬁgmﬁe%n%@rl &ﬂub@tltu%rn@élﬂlhlch can

I's as previously
be pré§s@i i bed. The bond to the parent noi ety is through

th t Al k
n{i\ﬁgt)e(g[%(?‘gqjtk%tt?tgdamg}ﬂn%é%atgr\{g Qr mﬂrgﬁtylgiﬁéegogﬁéa%%e d%lmgnated
atomfi’é t‘é/ré)f@éc@b@ﬁ é‘éé!e&?orpfrém t%@&h&tcdwgﬂobpdprd\lmw ihait theng
es of suitable 10 al kyl oxyal kyl rougs i nclu

dGSIgmatetcbatpmsmrmahwa!enmupﬂ@t | eXistigg %E&W\Sﬂ n?t?e'stf&?qe%eeded
and tﬁo{/ theéu b}lt Ldtfo?ﬁggmw ﬁ@%ﬁéﬂle und%ﬁhﬂ%ﬂaﬂd?%%f%@éﬂtuents

roup I's as previously
and/di&&iablﬁbre%mntmmblmdmy émn‘ploe)mmlnamnst resHk implabdx gompounds.

oy SRS, RISl AR ORRREPE K e BaRE Koty

robust%Bé'u?%Vé”ié‘o‘{étlonni@aeﬂﬁséml aeylectofad ity fronoapeactiorhinbtiure, and
he aryl and al kyl groups —are as previously
formlmlatl@m mie@n aifpacipus ihaigPenthpoed of suitabl e

na & 1;% }%)k ﬂlg% R/‘Jéiﬁ)stl té ’“H‘%aﬂ%%b@iéﬁﬁ%ﬁbgtltlﬁﬁﬁt with the specified

e bond to the parent noiety is
grou;bshrrad@blstdmemalétlpls group. "Aryl al koxyal kyl " nmeans an

s VB 23 Bl ot % BEogB 8o g he prysia
statehid SokipOuBEIERY baHgisyldted froh alsyhthehtle pabégds gr nat}ural source
or combination thereof. The term "purified" or "in purified form" for a compound refers
to the physical state of said compound after being obtained from a purification
process or processes described herein or well known to the skilled artisan, in
sufficient purity to be characterizable by standard analytical techniques described
herein or well known to the skilled artisan.

The structure ==--- in the compound of formula [, represents an optional
double bond, the dotted line is a bond or no bond, resulting in a double bond or a
single bond, as permitted by the valency requirement; with the proviso that R® is
absent when the carbon to which R® would be attached is part of a double bond.

It should also be noted that any carbon as well as heteroatom with unsatisfied
valences in the text, schemes, examples and Tables herein is assumed to have the
sufficient number of hydrogen atom(s) to satisfy the valences.
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"Aral kyl oxy" nmeans an aral kyl -O group in which the
aral kyl group is as previously described.

wolamslo4m7ei ng exanpl es of suitable aral Kyl oxy 8CD@J33005/035745
i ncl ude benzyloxy and 1- o1 2-napht hal enenet hoxy. The

R F CTRERT e e R
the grggg%‘ r[)H\g)dﬁ[ﬁﬁ fo@W{8€Hr5&UMé UADBYIPS sRieSreastiGieMt hleprvtected site

to the parent noiety is through
whentthe cairipoomd.is subjekigd 1o @ree@@ﬁsSgﬁalgjpwptegimg ,ggglﬂps; yill be

recogwdrbyrfh%%&\lfﬁk%%%ﬁ sgﬁl @ :? Eﬂre{eso\}gﬁfk)éﬁ %ﬁﬁ%férrgﬁge to standard

textbdd'!éé' 4R AL tEYStdrhpleamd W Ireeneyditdi] /arot@ue/eb@mupsuntargamc

arent noiety is through the sul fur. "Arylthio" means
SYNTMI%MQWSW@]?%JBG‘M Qi ch the aryl group is as

ﬁy ¥an?l?§°(é' veghy) NeRsrobiie! R été?'&bﬁfs ®bre than one time

e ar groups 1 ncl ude’ phenyl thi o and
in anywa@mthuémtrmon Fdnmultmhcutsmfnnﬁ@ngm eAth pereTgnasistiRfeRRIfient of

means an aral kyl -S- group in
its de\%{ﬂit'eﬂ_qtﬁé(eﬁfgﬁrﬁypcé?%g'b)co%s as 35 previ ozsl y Iroup
dasaidderibreliping tarnt favgnposiiign”és oftemdeditd ab¢@mpass a product
aral kyl thio_grou thi o. The bo

comppainaneraESipc 18O TRRIBIN kSRR SAg oge yalL gy 3y product
whnc@%ﬁ?@@%t%%&re N@l rohkeomb BNt therepasified ingredients in the

roup [Tmting exanples of suitable
specifibd @ayaantbonyl groups incl ude nethoxycarbonyl and

a I - i
t H@é'&g r %@'Qégrsbo@?"% Fg))f( 3@%?@%@[]@%@;%& lg'r\]/éntlon are also
contethplatdd K&QIn. '@Te)tamm mmﬂugl’n ds er@ph)yadmeurelmﬂengtes a compound

Sln

that |§%@tf§glﬁ'§$ élﬁgx bonérﬂcﬁrg;@ rgltl% s%bﬁ]ct Bnd%rgtoes chemical
convé%r rf’%%%taﬁ@liceéb/cheﬁnfcﬁr Qﬂé@bsﬁé@t&?é@%tbmpound of Formula | or a

xycar bonyl " neans an aral k

salt atolion savaterigewenpISCoRSIaN o frodibos I%Pm\ﬂ%%g’h?b@}wph' and V.
Stellg Py G FRALT DD 8k 0BT [ R (b, OB, Bymposium
Seriggeand |@IBl@ielv¢F31tSéCI23megqm@rug@%ign;(é@S@{E@p@r@ Roche, ed.,

whi ch th
Bl Lot e L
mcor{néféﬂaé%'efréﬁmﬂ 'ref@@nse Merety/l - S(02) - group. The bond to
ar ent ety is through the sulfon

le\me keneans ayPhyaics gsgog@’@q)rb 8T RERVIR nobq;fg;gbs inyention with
one <\>Afh h%pe tsgl?/eﬁy oA SN YPhis physical association involves varying degrees of
ionic 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 molecuie is Hz0.

A co-crystal is a crystalline superstructure formed by combining an active
pharmaceutical intermediate with an inert molecule that produces crystallinity to the
combined form. Co-crystals are often made between a dicarboxlyic acid such as
fumaric acid, succinic acid etc. and a basic amine such as the one represented by
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group is as previously described. The bond to the
parent noiety is through the ether atom

wOQyusloasd7ky| yal kyl " means a cycl oal kyl - al kyl gPOUWS2005/035745
whi ch the cycl oal kyl and @a&kkyl groups are as

: previously d bed. The bond
comp@wnm@hghth|s¥@vga&rg|r§9lﬁfeéqr§lﬂgggo@t98§ tggfe)ﬁsar S gfe' 1trd 8 the

co-orysfAlF R Y; EIBRRE SR ihahksoc G008, 9B, aasgN! ch ! he

group 'i’s ‘as previously descri bed. he bond
to t he parent nnlety is through the ether atom

" f@éﬁ%@% o ox%yer dhpﬁe%%%gﬁyﬁ%&é@%ﬁ%@&#sI‘r%(f,lragg tPHBscribe an

amouHF1 gV bcﬂHEand" 6? ﬁrddhﬁ’&osﬂé‘r?obmécbrb@emﬁiav@alc&nbffmlwatqzs fhsombin
roup. Fbloalkox

recepte antagqmtwn@%ugrmauclﬂgm e'ﬁS'f@ﬁle fﬂ%%'ﬁéﬁ pa/mes"ogﬁ%‘@p

I scri bed. The bond to the parent
'nh'blﬁvéfepév%“kﬁﬁ%u%‘f e ki oroun 0. e P

Fiab eoamouinglsaif Iﬁzormuldxj/ tan lfmansalas which are also within the scope of

het er ocyc] yl - al koxyal
N
referdritel B& a8 iBEeofMiréys bﬁwer\tvfsbdu@batelde Takbkgmdsali(s)", Zaemployed
optional double bond represented by - - - - -

herein hrienaies ek Saltsionged WHo ReTGRISE AUH/g5 TR A g as

basmasa(iltgqg rﬁe{i’%@%al?\ﬁ%gﬁ@/%?m ar%‘ﬁﬁsésh@n deidhion, deresth a 8dmpound
sent 41872
of FoF?ﬁWaUWh@:B@ma bagic nmymlm Flzglt inet imitgdstg anpygidine or

th t h
imidepRlE APHge: pofiraaokhe Sk B i ffited o AibGENE ke,
zwﬂténdﬂ el?f\é{ @?ﬂls(;) wiw;tﬁe fb4rrrtddeannj aey mzludyeld withig thejeran 'gqalt( )" as
ituted a
usedFlmeremhEha%@%e@toﬂ')éﬁgﬁ?e‘%%\%wé:egﬂ}?w 55 BRa iS4 Hegptable

salts %ﬁ_’e %‘?&eﬁ'@ kiR othek BERP AL USR] 88k df tHeotormpounds of the
stl ents, neans that R4 and R5 a

Formmwépmymwmedefcafcﬁ)@mnmehy ERackipg &cepPrerad ggﬁgrmula | with an
mowggjolagecﬂgpg ehg:ﬁl%g aﬁshéﬂli e}ﬂ’ﬂ‘% n"liﬁn]d%‘ﬁtQE neiirhali as one in

e1n ecu 0ose occurrences

whicltife shlb geiuipitiess by irsah equedus Siaditrarfbljowes by lyophilization.
occurrence o

SATCEN L TRE R T
benz@h%s%c%ﬂ&é%? ?dg?ﬂfaﬁés ttﬁtﬁh’éés{‘ %tuﬁﬁa’@BZ@ltramt , samptorafest he
campWdrshiferates, fumarates, hydro%hlond%snH%Dr%[)roorindesbﬁydrm oP des,
lactates, maleates, methanesulfonates, naphthalenesulfonates, nitrates, oxalates,
phosphates, propionates, salicylates, succinates, sulfates, tartarates, thiocyanates,
toluenesulfonates (also known as tosylates,) and the like. Additionally, acids which
are generally considered suitable for the formation of pharmaceutically useful salts
from basic pharmaceutical compounds are discussed, for example, by P. Stahl et al,
Camille G. (eds.) Handbook of Pharmaceutical Salts. Properties, Selection and Use.
(2002) Zurich: Wiley-VCH; S. Berge et al, Journal of Pharmaceutical Sciences (1977)
66(1) 1-19; P. Gould, International J. of Pharmaceutics (1986) 33 201-217; Anderson
et al, The Practice of Medicinal Chemistry (1996), Academic Press, New York; and in
The Orange Book (Food & Drug Administration, Washington, D.C. on their website).

These disclosures are incorporated herein by reference thereto.
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be present. The. term "substituted" neans that one or
nore hydrogens on the designated atomis repl aced

wonods/oalssel ecti on fromthe indicated group, preerasenos/ 035745
that the designated atom s33normal val ency under the

Cexardey bt Bt BEbie ameniGp e, aiapaudal sal¥iuch as

sodidrRMRha | émﬁpaﬁfasﬁuhﬁsélw M lineapiromeya saftblsesh alsecalcium and
permssible only if such conbinations result in stable

magnesipousalls, sallywits osparic besps (iRd example igpRICATRIIEELFO as
- . a.C ‘that. i f f41.Ci . t Ot

ey pd bR ORAR ot L FARIN doiss ke,

lysiné emeittherikel Basic eitrageh-coommingyiaupsi may barqusiriaroizet ovith agents

such ARG A e S A S o8P bR, pragnices and
iodidBBE WidlAduliaicdRsy. difidtioal Gietyl, ridedibas slfetebiong chain

~"I'solated" or "in isolated fornt for a conpoun efeis )
halides (eige deRyls lacay!, ard stearprchienidess BrBIARS agrﬁ) @ﬂlﬂ%‘&srﬁj& kyl halides
(e.g.'bsé%lz %éb?@%‘ﬁwﬁ%@gﬁ&éﬁﬁ%%m or natural source

or ¢ eterm"purified" or "in
puAll Suedatiorssltsfamd lzassosqitsuare inteinded to et phamaceutically

acospiale 35s Wi iR ssope fdRELL o LAl B AT Stks are
consitfiret pivanitlio ko waetiorrmy ef fid tdreskpridirpeompounds for purposes

sufficient purity to be characterizable by standard
of thghRygAtiodal t echni ques described herein or well known

t OCBH%OSJKH% 'of#o?rh [2S12Bnd Hfts S N&tel! €o-trystals il y}@drugs thereof,
conpound o ormula I, represents an opt’ional A 30
may st ire tHeonidutarheriaitarredor example, asigsmamisie eioimiaa@ther). All such

i HE 4 BRSO AP B
t 2/51!; ts%%gidﬁlggm?? ¢ot exhepld, eovstho isdrwemhbpﬁcaqalﬁ%jumieldsoand the
ul.d al so

. Db art of doubl e bgond. | h

like) @éthﬁ;pﬁ_eﬁﬁs9m9§ynea?'68@dg§2u(%9%fe 3 8, el e qopervstals and
i i1t ,

prodam]rk%aéfjaﬁll & pHRESLHell Bs thg sttag§fﬁnd?s‘€il\%{!€§,3c5@6@§'tﬂl§§f the

erelrn Is assune ave the

prodsuds)i sucnas thossewhich mayiesigeduateapwmeirie gargng gmuarious
subs}fiﬁ%e?ﬂ%ﬁﬁgﬁu%%%t%ﬂ@r@fo?ﬁy ( | 3%9%(5&%@%% \m&gpéence of

! a_conpoun rotecte
asyrhiletridieaiont)) adtandriz fonmepatrepisomensi drickdiabtmreomeric forms, are

precl ude uyndesired side.reactjons at the.protected
comGirteuiiT 2 EetRssoras Vel bascrraRpsia LB (such as,
for e§Hhﬁﬁ@,' £pPhi@f sl @Fyﬂ(ﬂyﬂ}! REdNMdubl Sierésisemers etthycdrhgsends of
wth ordinary skill“in the art as well as by reference

the ingertiemanaydforexampledek subsiantially free pt alhgrpiqmers, opmay be
admiARE G Slarfdie, B PAEHHANS (VRPN bike?! SRGthEr selected,
stereoisomers. The chiral centers of the present invention can have the S or R
configuration as defined by the JUPAC 1974 Recommendations. The use of the terms
"salt", "solvate" "prodrug" and the like, is intended to equally apply to the salt, solvate
and prodrug of enantiomers, stereoisomers, rotamers, tautomers, positional isomers,
racemates or prodrugs of the inventive compounds.

Polymorphic forms of the compounds of Formula |, and of the salts, solvates,
co-crystals and prodrugs of the compounds of Formula |, are intended to be included
in the present invention.
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Synthesis (1991), W/l ey, New York. Wen any variable
(e.g., aryl, heterocycle, R2, etc.) occurs nore than
wonelstdmE2 i n any constituent or in Fornula |, PCTAIS2005/035745
definition on each occurrersde i s independent of its
ﬁ@@%ﬁhﬁ@%@s%\%b?ﬁl@% ft}e%Gé'ﬁﬁo‘?Pﬁé‘\{e ég ?&ﬁg&cal properties; in
pameullao,rtbasmnmmjmmm‘tFommlmt cam bg ndwfseepdfnmfolaemm derivatives useful
re in the specified anounts, as well as any
as ﬂ}gp&‘@%{ecqgiq)r@ptpggwp s, directly or indirectly, from
conbi nation of the specified ingredients in the
speci fied amounts. Prodrugs, solvates and co-crystals
of Compaunap & s inyentior have ahlaash oae @symypetries! carbon atom and
ther%fSF& S & m%fﬁlrg%eﬁ_gﬁﬁdﬁé stHrQ&%Hﬁ}?rs It YA omers and
denot recuf sor
racemtated pf trpeomrapnumxd$of Borinaudat(b (whenmthmrtexmm dw gosiemplated as

noing HEHLSAbis RSBV i YeERR I s AHR RS Rrein et pure form
and anddixiee wlliedihd eachic Mixeliré§.UssdradrsdariPbe Prétitfretl Using

provi ded in T. uchi and V. Stella, Pro-drugs as _
Coana%naldephmep?swg\eém r(eﬁgfmg opticadly Rue ok optieally enriched starting

et QUGB SRSt e & AL SN Ol Ty o
incluRRgganmelitiiseherss o wheo doubl@bogdrie présard s Pobondrpbibus forms

ot ¥ Qpfili ATE QRIS Bl SPhelFe LRl o R BTl

cont@nfnplahes asrbmm\g bart ofithis inwriopt nore sol vent nol ecul es.
h+s hg @ﬂﬁ @W500|at|on i nvol ves vary Qﬁ degrees of
251 e ekitledinchieAe !l aREFRE thaﬁémﬁ»rﬁ@ yiep 6ge@wounds of
Fornhﬁ&qi'&ﬁbls'o%é%ﬂl%hawg}? ?ﬁr&%o@ﬁtc‘é@h@tl glthaﬁeother isomers.
e of i1solation Xa en one
sol yaieal prefestad eampanieds ntﬂslenﬁeae@fdnvanumhaveyﬁteaﬂollowmg
f the crystalline solid. "Solvate"
ﬂem%%%%hﬁ&%@ bot h sol uti on-phase and i sol at abl e
solvates. Non-limting exanp] esqof suitable solvates
|nclude et hanol at es, net hand s, and the like.
"Hydrate" is a sol vat e 30 t he sol vent nol ecul e
is H20 A co-crystal is a g I ne superstructure
formed by comnbining an egli Ve3 @harnaceutlca
internmediate with an inert HDP e that produces

i SR B PR By GRS

f u'ﬁmsa:slaﬂndllm ihecat willcagsrediatd matmcbcﬁnbmhqocﬂmdseaf Formula I,
such as Ee one represented by WO 2006/ 04
one isefLIh §5PHH AL pﬂ‘s‘.’é‘”@éﬁ%‘&%@' FOORUTARG OthRIdROMBFS. i n

di fferent proportions depending on the nature of the

Compounds of the present invention in which are generally prepared by
processes in accordance with the following.

Some of the following below compounds, intermediates and processes, can be
practiced by the methods as disclosed in any of US 6,063,847, US 6,326,380, US
6,645,987, U.S. Serial No. 10/271715, all of which are incorporated herein by
reference

Following are examples of preparing starting materials and compounds of
formula I. In the procedures, the following abbreviations are used:

rt room temperature
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wORbereapaati cal |y effective anmount”

co-crystal. (Rnenar, J. F. et. al. J Am Chem Soc.
2003, 125, 8456). "Effective anount" or

descri be an 5 anobunt of ca@spound or a conposition of
the present invention effective as thronmbin receptor
ﬂ'i‘ﬁ:goni sts and (9HARNYSIIHIARN ng t he desired

rapeuti c, anel iMme, inhibitory or preventative
??%C%t. The conplgﬁr%%%éf/r Formula | can formsalts
wMeh are al so wimethyl t he scope of this invention.
R%Eerence to a corﬁ)gund of Formula | herein is
ufderstood to iné"Me 10 reference to salts thereof,
uEieag ot her wi se ditndiaeataad. The term "salt(s)", as

enpl oyed herein, denotes acidi alts formed with

i M‘ﬁt@l and/ or b@ﬂé&'ﬁh@r%?g‘é’,ﬁaté@ wel | as basic

S formed wit kg j1aqri hCc and/ or organi c bases. In
2o B

i on, when a co of Formula | contains both
aDBADc noiety, fNidhridutylazodiegrboviateed to a pyridine

or.~Lm dazol e, and,ay i di iety, such as, but not
Ii%'lt—:ed to a car gloaa??l'ﬂgﬂggli@r@l)s zwi tterions ("inner
sap¢H") may be f iorldrandthane i ncl uded within the term
"salt(s)" as useﬁ%hﬁrei n. Pharmceutically acceptable

(iDMF non-toxi c, eIy EP NP accept abl e) salts
arwg@ferred, almgmgggulfgm salts are al so useful.
Sal t nds

s of the conpou of the Formula | may be
f JiAEd, for exanplexafibgrapbeephal§ a conpound of Fornul a

i t ' : , h
edibbd OB iR ecliaie £ ouc one T 20 whi ch
t HeHRDS  pr eci pi tRotessiom bis(tamednyisityljenmidei um f ol | owed
by | ili Lan.... .Ex i.d.additi |t
Haries s kRIS uriiRe bt Sfudnte ' o o't
bﬁﬂé@{@g&tﬁﬁgmt eSSo&bﬁMnfa@éﬁ&yb@n@h?ﬂﬁde butyrat es,

es, canph

citra orates, canphors onat es, fumar ates,

a
t
e

, \ ul
- hyRInSeBit ori des, hpeRselandes bregédei odi des,

I ates, nal eat onat es,

nzgﬁt hal enesul foﬁ‘g Igs, r%@??é#é&s oxal ates, 25
pheS{E@Ces, propi Balghes suppbited ldimety! aminoprapys,

sul fates, tartarates, thiopcvanat uenesul f onat es
(al so known as to%@b’%?ﬁ'”ﬁﬁ%ﬁyﬁgdqhﬁ{ge Addi tional |y,
achgsy@bi ch are peRaiadupponsdisiwyadatui tabl e for the
formati on of pharnmaceuti caPI y useful salts from basic

phBBrEiseltecal coRpmRISURPETaR dUSABEE, for exanpl e,
by. Stahl et al lgagla ig(eds.) Handbook of

Ph-gﬁ?‘mceuti cal Sa-lrflfsl. r%%@r%les, Sel ection and Use.
30THE002) Zuri ch: TeirbbydrovanS. Berge et al, Journal

of _P ceutical ,,Science 7{). 66(1) 1-19; P.
Goﬁi(gﬁgrﬁt ernatio @1”'% '%c?spréﬁ@g%%’ceuti cs (1986) 33
20%:@17; Ander sonthiglay@r chidreatogeaphyce of Medi ci nal
Chemi stry (1996), _Academ c Press, New York: and in
ThEMSiange. Book. { EAGP@IBABmPHIOGoTP GSiane

Washi ngton, D.C. on their website). These disclosures
are incorporated herein by reference thereto.

7a-Carboxylic Acid and Amides

The 7a-carboxylic acids can be prepared by the following representative procedure:

i s meant t ®CT/US2005/035745
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WO 2006/ 041872 PCT/ US2005/ 035745 33 Exenpl ary basic

salts include ammoniumsalts, alkali nmetal salts such
wao0oegati7em | i thium and potassium salts, al katTms2005/035745

earth netal salts such as cal ciumand nagnesium

salts, salts with organic Obaqses (for exanple, grg@nl c

am e,s) guch as dicyclolge am nes, t-butyl @

and with am no aci as arginine,

an (ke. Basic nitrog Qnt ai ni ng group

quarlt er fized with agents H as | ower al kyl

(e.g. nefhyl et N%E and butyll chlori br om des] and
i odi des)y;~\di aLk;ZEAul.t) ates ( di methyl» di eth

and di byt §I seldNgPas) |long &hdin halides (e.g.
decyl ury1l, and stearyl chlorigles, brom des and 3
i odi des aral kyl halides (e benzyl and phenet

and others. 10 Al Ixsugh acid salts and“as
salts are intended to be pharmaceutically acceptable
salts within the scope of the invention and all acid
and base salts are considered equivalent to the free
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7a-Carboxamides
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The following tricyclic analogs were prepared using a similar procedure:
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B-, ,NVe2 -CH3 Et \ M5 (MH+) H/ 490.1 C,,,OH - CH3
Et MS (M) 'VKN H 463.1 N--NB2 -CH3 Et HRMS H (MH
w 2606538872674 WD 2006/ 041872 PCT/ US2005/ 035745 PCBRISENS/035745
R3 R32 R33 WAnalytical Datta E N -1 -CH3 -CH3 HRVS H
12507 G
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“CHs HRMS A HRVE Et
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5064t —CH3—CH HRVE

7a-Amino Derivatives

5 The 7a-amino compounds can be prepared by the following representative procedure:

10

15

20

25

1) LHMDS
then DBAD

2) TFA-DCM
3) Zn-AcOH

To a solution of 5 (1.01 g, 2.57 mmol) in 20ml THF at 0 °C was added a solution of
1M LHMDS in THF (3.34 ml) and stirred for 20 min. It was cooled to -78 °C and a
solution of di-tert-butylazodicarboxylate (890 mg, 3.87 mmol) in 2.5 ml THF was
added. It was stirred at -78 °C for 2 hr and at 0 °C for 1 hr and quenched by the
addition of aqueous NH4Cl. The aqueous layer was extracted with EtOAC and dried
over MgSO, and concentrated.

The crude product was stirred with 5 ml DCM and 10 mi trifluoroacetic acid at O
°C for 1 hr. It was concentrated and suspended in 100 ml of aq. K2COs. The agueous
phase was extracted with DCM to provide the crude hydrazide.

This crude material was dissolved in 10 ml glacial acetic acid and 2 ml acetone. To
this was added 2 g of Zn dust in portions. The suspension was stirred vigorously for2
hr and filtered through a celite pad and washed with plenty of DCM. The DCM layer
was washed with water followed by agq. NaHCOj3 and brine. It was dried over MgSOs,
concentrated and purified by chromatography to give 500 mg of 6. MS: 409.2 (MH")
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"01-10H ,. (MH) F 493.2510 M,,OH -CH3 -CHs HRVB H
, (MH) ON 474.2397 Nz' N-CH3 -CHs \ M5B (M#) HO
wo 2006831874 O OH -CH3 -CH3 HRVS HO 6 (M) F #811R1®5/035745

P,,OH-CH3 -CH3 \ CN M5 (M42) NH474.3 QH-CH3
-CH, HRMS ~ .N~~NUOWe 3 HO 6 (M) WO 2006/ 041872
PCT/ US2005/ 035745 39 EX. R3 R32 R33 W Anal yti cal

The Zatamirs?dordap6andis CatalsCHi praddrdtRbip thé\fdlo@ing alteddare method:
(M) F 538.2713 S~SNi~,OH -CH3 -CH3 HRMS H 6 , (MH)
F 481.2503 T ~N~OH -CH3 -CH3 \ HRVMS H I (M)

481. 2503
Q Ng H
1) KHMDS g PMes
2) Trisyl Azide EtOAc-Ho0
7 8

To a solution of 7 (2.0g, 5.18 mmol) in 40 ml THF at 0°C was added 0.5M solution of
KHMDS in toluene (13.5 ml, 13.5 mmol, 1.3 eq) and the mixture was stirred for 15 min
then cooled to -78°C. To this was added a solution of trisyl azide (2.4g, 7.76 mmol,
1.5 eq.) in 8ml THF and stirred for approximately 3 min. The reaction was quenched
with the addition of acetic acid (0.9 m, 15.72 mmol, 3 eq.) and immediately warmed to
rt using a water-bath. The mixiure was stirred for 1 hr and the THF was evaporated
under reduced pressure. The residue was dissolved in 100ml CH,Cl, and washed
with 2x50ml aq.NaHCO3; and 50ml brine, dried over MgSOQ,, filtered, concentrated and
purified by flash chromatography to provide 1.8g of 8 as a resin. MS: 428.2 (MH")

To a solution of 8 (3.8g, 8.42 mmol) in 50ml EtOAc and 5ml H,O was added a
solution of 1M PMeg in THF (12.6ml, 12.6 mmol, 1.5 eq.) and the mixture was stirred
overnight at rt. The solution was concentrated and purified by chromatography to
provide 2.7g of 9 as white foam. MS: 402.1 (MH™)
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Secor%?a{r;a/t and tertiary amines, amides, carbamates, sulfonamides and ureas. Some

of these analogs are presented in the following table.
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wol2096/0utdyDS O H H Fi then DBAD H 2) TFA- DCM HP&Y/US2005/035745
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HHHF NNI NCNCNCN 57 8 9 To a solution of 7
(2.0g, 5.18 mmol) in 40 M THE at 0C was added 0.5M
weabstoidar20f KHVDS in toluene (13.5 m, 13.5 powiUS2005835745
eq) and the m xture was sti4red for 15 mn then
cooled to -78C. To this was added a sol ution of trisyl
azide (2.49, 7.76 mmol, 10 1.5 eq.) in 8nm THE and
' Al ke by rad DsinGhemilaRsidceauYES
The%ﬂb&’cr@dtgﬁ%uth tﬁ%é addi FI op’r? of acgtl c ampd (0.9 m
15.72 mmol, 3 eq.) and imediately warned to rt using
at ef - bath. The mixture was stirred for 1 hr and the
As & orated under reduced pressure. The
i ssolved in 100mM CH2CI 2 and washed wth
aHCO3 and 50m brine, dried over MgSHA,
,H concentrated and 15 purified by flash
raphy to provide 1.8g of 8 as a resin. Ms:
) To a solution of 8 (3.6g, 8.42 mml) in
50nml Et @AcNand 5m H20 was added a solution of 1 M
PMe3 i nJHE (12.6m., 12.6 mmol, 1.5 eq.) and the
' as stirred overnight at rt. The solution was
d and purified by chromatography to
fg of 9 as white foam Ms: 402.1 (MH#) 20 N
OFHO HNH HHHATUO H- OCHH N\ I (~
i N N6 F 10 F WD 2006/ 041872 PCT/ US2005/ 035745

\Vrg

EX R® Analytical Data
KKL %{H OFt MS (MHY)
701/ 493.1
LLL %H OMe MS (MH")
7(])/ 479.1
MMM Ho N MS (MH")
N N/
LN 515.1
(0]
NNN %:H NH MS (MH")
N 463.1

High Throughput Synthesis:

A high throughput synthetic technique was employed to couple 7a-carboxylic acid 11
with amines to generate a 128 7a-carboxamide library 12. Similarly 7a-amino analog

9 was converted to a library of 48 ureas 13 and a library of amide 14.

Compound 11 can be prepared using a similar procedure used for the preparation of
3.
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43 Am nes such as 6can be converted to am de 10 by
coupling with iso-nicotinic acid. Simlarly, the
wammoeag1sgan be reacted with reagents such as akdehgd®s/ 35745

al kyl halides, acids or aci’d chl ori des,
chi orof ormat es, sulfonyl chlorides and i socyanates to
provide secondary and tertiary am nes, am des,

7a -CSfb iR Sibr Ifonarri des and ureas. Sone 5 of these
anal ogs are esented inthe followng table. OR3 H
R32 OH R33 HHN W10 Ex. R3 R32 R33 W Anal yti cal
Dat a I\/M~NU@o.£H3 Et M5 (MH) 10 491. 1o NRif@ H Et MS

(M) NN 7.1 (M#H) M5 OONY!
449.1 PP CH3 Et M5 (M)
Et HRVS ISNEY (MHe)  \FRAB1. 2492
~ PS-EDC, HOBT
Z N
P 11
CN CN

To 144 wells of two 96 well deep well polypropylene microtiter plates was
added about 36mg of PS-EDC (3eq.) followed by 1mL of a stock solution containing
1.2g of the carboxylic acid core 9 and 565mg of HOBT (1.5eq.) dissolved in DMF
(30mL), MeCN (70mL) and THF (50mL). 1.2 eq. of 144 individual amines (1.0M
solutions) were added to each well, one amine per well, and the plates were then
sealed and shaken for 20 hours. The solutions were filtered through a polypropylene
frit into a second set of plates containing about 36mg of PS-isocyanate resin (3ed.)
and 26mg of PS-Trisamine resin (6eq.) in each well. After each well of the first plates
were washed with 0.5mL of MeCN, the second plates were sealed and shaken for 20
hours. The second plates were then filtered through a polypropylene frit into 96 well
collection plates, each well washed with 0.5mL of MeCN. The solutions were
transferred from the collection plates into 2 dram vials and evaporated to dryness in a

SpeedVac evaporator to provide the carboxamides.
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To 48 wells of a 96 well deep well polypropylene microtiter plate were added

1mL of a solution containing the amine core 9 dissolved in 48mL of DCE/MeCN (1:1).
80uL of 0.5M solutions (in DCE) of 48 individual isocyanates were then added to the
wells, one isocyanate per well. The plate was sealed and shaken for 20 hours. The

10 seal was removed and to each well were added about 33mg of PS-isocyanate resin
(3eq.) and 30mg of PS-Trisamine resin (6eq.). The plate was resealed and shaken

for 20 hours. The solutions were filtered through a polypropylene frit into a collection
plate, each well washed with 0.5mL of MeCN. The solutions were transferred from

the collection plate into 2 dram vials and evaporated to dryness in a SpeedVac

15  evaporator to provide the ureas.

7a-Amide library

Q NH, H HN H
o o

P 1.) RCO2H A

H: H:A

2.) PS-NCO, PS-TrisNH

20

To each well in a deep well polypropylene microtiter plate, (where said plate contains
96 wells), was added about 56mg of PS-EDC (3eq.) followed by 1mL of a stock
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0 488.2904 BBBHI -CH3 -CH3 CNHRMS N\ N (MH#) O
507.2405 CCCH Il + -CH3 -CH3 HRMS N\ NCO | \ (M)

w024@342389 DDD ~ -CH3 -CH3 M5 (M) . 431. 1PCHUBEKE/035745
-CH3 -CH3 \ CN HRMS EEEN Q9( M) 474.2387 WO

OISR o R4 30 T R TS oo

MeCd\W ng]L)gsgﬁ e@aei\P6-indideBal GHBoNIAVEI(8/AH-OM sdludioAsOwére added
to eﬂ";'l'g"v@'ll! %M q%gd P@F&ﬁwéﬁg%ﬁe ﬁéte,_ﬁ)‘@n Qgéleclj @ngl shaken for
20 honrgVSThdHslutions were filtered through a polypropylene frit into a second plate
containing about 44mg of PS-isocyanate resin (3eq.) and 42mg of PS-Trisamine resin
(6eq.) in each well. After each well of the first plate was washed with 0.5mL of MeCN,
the second plate was then sealed and shaken for 20 hours. The second plate was
then filtered through a polypropylene frit into a 96 well collection plate, each well
washed with 0.5mL of MeCN. The solutions were transferred from the collection plate
into 2 dram vials and evaporated to dryness in a SpeedVac evaporator to provide the
amides.

Representative examples from this library of analogs are presented below:
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O OOHNJ H Dess Martin reagent HH=H 11
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To 0.65g (1.71 mmol) of compound 1 in dry THF at -10°C under argon was
added LHMDS (2.06 mmol) and the mixture allowed to stir for 30 min.
Benzylchloromethylether (2.57 mmol) was then added and, after 60 min. the mixture
poured onto aqueous ammonium chloride and extracted with three portions of diethyl
ether. The combined organic extracts were washed with brine, dried with magnesium
sulfate, filtered and evaporated to dryness. Purification by flash chromatography
yielded 0.69g of compound 15.

MS (ESI) m/z500 (MH").

To 2.19 g (4.38 mmol) of compound 15 in dry dichloromethane was added
iodotrimethylsilane (87.6 mmol) and the mixture heated to reflux under a balloon of
argon for 2.5 hours. The reaction mixture was cooled to room temperature, poured
onto an aqueous solution of sodium bicarbonate and extracted with three portions of
dichloromethane. The combined organic extracts were washed with aqueous sodium
sulfite, dried with magnesium sulfate, filtered and evaporated to dryness. Purification

by flash chromatography yielded compound 16.
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To 0.10g (2.44 mmol) of compound 16 in dry dichloromethane was added
50mg of sodium bicarbonate and 0.155g of Dess-Martin periodinane (3.66mmol) and
the mixture allowed to stir under nitrogen for one hour. The mixture was then poured
onto sodium thiosulfate and extracted with three portions of dichloromethane. The
combined organic extracts were washed with brine, dried with magnesium sulfate,
filtered and evaporated to dryness. Purification by flash chromatography yielded
0.087g of compound 17.

MS (ESI) m/z 408 (MH")

To 0.150g (0.368mmol) of compound 17 in dry dichloromethane was added
0.074g of  N-methylpiperazine (0.736mmol) and 0.117g  of sodium
triacetoxyborohydride (.552mmole) and the mixture allowed to stir for 18 hrs. under
nittogen. The reaction mixiure was poured onto water and extracted with three
portions of dichloromethane. The combined organic extracts were washed with water,
dried with magnesium sulfate, filtered and evaporated to dryness. Purification by
flash chromatography yielded 0.099g of compound 18.

MS (ESI) m/z 492 (MH*)



Vi VIl \' I Br W w"AIVF CN 6F 6CN Alternatively,

al dehydes Il1 can be coupled wi th phosphonate 1V, to
wonoesides7eonpound V. This can be simlarly corgemsems/035745
to the unsaturated | actone X, which can be 5 coupl ed
with a variety of boronic acids to provide anal ogs
Pl .H $lemi | arly conmpound VII1 can be converted to
gs Xx. OHHOHOH OHILLHWS then OH OH
Br ArB(OH)2 HFi 1-1 10 H \ 2) H202 Pd(PPh3)4
RWITI NN Ix x Br Br W CN Wis \F 60N/ WO
041872 PCT/ US2005/ 035745 75 Experinmental for

o)

2) HHO2 NI Il 5 CF3 CF3

Ex. R® R R Analytical

Data

MS (MH™)

000 %/\D -CHs | -CHs
463.1

MS (MH")

492.3026
QQQ ”’z/\NQ CHs | -CHs
477 1

HRMS
(MH")
F 478.2865

RRR E/\N/\NH CHs | -CHs

w
PPP | % ’\DAOH -CHs | -CHs I HRMS
(MH?)

F
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To a solution of I (2.0g, 4.39 mol) in 20 M THE at O
C was added 1M 10 solution of LHVDS in THE (8.8m, 8.8
wonme)o418Fhe m xture was stirred for 20 m n. at POT/US2005/035745
cooled to -78 C and a sol uti3on of PhSeBr (2.1g, 8.9
mol ) in 10mM THE was added. The m xture was stirred
for 30mn. at -78 C,1 hr at 0 C, quenched by the
4-H gggiléﬁgﬂ of aq. NH4CI and extracted with EtQAc to
the crude sel enide. 15 The sel eni de was
di ssolved in 30m CH2Cl 2 and 3.8nl of 30% aq. H202 was
added to this sol utign. The m xture was stirred for 1
3t rt, diluted wi i) BLORc. and washed with aq.
‘ and brine. |tywas I ed over MpSO™4, filtered,
r at and puniLHgd+Hh hr omat ography to
454.1 (MH#) 20 WO

O

~CEf OH NBuLi, Ti(OPr)4 OHH Hi-10Br V 11l
« ¥. 79, 5.52 mol) in 20m
0 C was added a sokutfon 5 of 1M LHVDS in THE
i Xxture was stirred for 30

To“t his was added Ti (&~Pr)# (1.9m, 6.44 mol)

ed by a solution of (14.2 mmol) in 5 n
¥ The m xture was stirred for 30 mn at 0 C and
guenched by the addition of ag. sodi um potassium
tartrate and extracted with EtOAc to provide the crude
product which was purified by chromatography to
Provi: ' L M eq)ind
/R Blfi o8 (20 the K5 TRmd Anh 00} taadngRo BRI oa.
mi dierane waechdaielin avdeatbd wase atibpe cCdor i hhdt wearfiigren through a

pad gfulegrli(siil etljr(l)o#J Pllnle,gg V\ﬁ’[?\nE{CBAgn'Fhet %ILPern?\//\i/adsewggl‘?gd"é& witf H'go,lﬁrine and
dried over MgSQ,. It was filtered, concentrated and purified by preparative TLC
eluting with 10% acetone in CH.Cl, to provide 190 mg of 20. HRMS: 408.2181 (MH"),
calculated 408.2175

PREPARATION OF BICYCLIC AND TRICYCLIC ALKENE DERIVATIVES

1)LHMDS
then
PHSeBr

The double bond is introduced to |, by treating a compound I with LHMDS followed by
PhSeBr. The resultant selenide was oxidized using hydrogen peroxide, which upon
elimination provided the compound Il.



OH Ol H HVII N W EX WAnalytical Data SSS F

MS (MH) ~ 404.1 / TTT CN MS (M#) 411.1 WO
wOoQ0G/@Mr872 PCT/ US2005/ 035745 77 UUU MS ( MHPCTRADSA35745

VW M5 (M) | 411.1 L CNBinilarly, VIIl can be

converted to prgduct X using identical chenical

o rocedures deschJQféd above. 5 @ I—||_I Ol H HXNw EX
' t M5 XXX M5 ( M+
e WRGN VS ( 1)LHMDS§hen )
A N Ti(OiPr); O PhSeBr
| —_—
A THF 2) Hy05
Br
m v
ArB(OH),
Pd(PPhg)4
KoCO4

Alternatively, aldehydes Ill can be coupled with phosphonate IV, to provide compound
V. This can be similarly converted to the unsaturated lactone VI, which can be
coupled with a variety of boronic acids to provide analogs VII. Similarly compound
VIII can be converted to analogs X.

QH H Q H
S 1)LHMDS then
PhSeBr ArB(OH),
2) HoOo Pd(PPhs)4
KoCO5
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~F YYY M5 (M#) 6 385.1 CN 10 Further enbodi nents
of the invention enconpass the adm nistration of
woaopodmsts of Formula | along with at | east oneCcT/uS2005/035745

addi ti onal cardi ovascul ar agent. The contenpl ated

addi ti onal cardlovascular agent is one that differs in
Expesimental forinsafiialed Lgctanes r angenent from t he

compounds of Fornula |I. Additional cardiovascular 15

agents that can be used in conbination with the novel

conmpounds of this invention WO 2006/ 041872

PCT/ US2005/ 035745 78 i ncl ude drugs which have

anti-thronbotic, anti-platelet aggregation,

. N

anti - coag t|V|ty Such dpd useful in
treati ny i s-rel ated diQeas udi ng

t hr ombo atk oscler05|s F

hypert edsitd \Eangrn %rls '\o-neS|s rel at ed

di sorders, hyt h ° rdiovascular or
circulatory j ease2bH£hondition heary failure,

myocar di al fﬁfrrctlon glonerulone-hrutls t hromboti c

RS

stroke, thro
di seases, cer

hoenbol yti c stroke, per pheral vascul ar
abrdl ischenmia, rheumatagid dvthritis
rheumati sm

ogliosis a fibrot'isorder of’the
l'iver, kidney 3 J g stem c

éﬁg intestinal t
| upus erythendtosus, nultiple sclerosrs 0St eopor osi s,
gl omerul onephritis, renal disease, 10 acute rena
failure, chronic renal failure, renal vascul ar
honeostasi s, renal ischem a, bladder inflammation,
di abet es, di abetic neuropathy, cerebral stroke,
cerebral ischem a, nephritis, cancer, nelanonma, rena
Cefd Labkiivans | roz@gprmgrynmnw ior 20 mal Titfamt @ G6owas added 1M
neur ode eneratlve and/ or neur ﬁﬁﬁc dj seases
a

SOIU’Qﬂih@fl ki iy THF (93}, &8 mipp fixHire igs,pfired for 20 min. at 0
°C, &Hé@%ammrw I o ARARRPY 81 P‘Pr@:errS(@r1g%'?‘S8§ m#fol) in 10m! THF was

endot hel i al dysfunction di sorders l'iver, Kkidney
addent. Thengikini¢ avasasiirgd fors3PmiT. tof78 ‘f@reml’uﬁb@ Quoquenched by the

e BhohETELARL phERShn FSEIGA B feidp g bogeseidie
dysfuPctlog periodontal diseases or wounds or a
2 CTeisplexidl e bl df ST GRECR R oHihol 2hd ps HeO2 was

addéoefc?mré’rsoﬁltﬁ% &Hé%h@ur%gwa@lsturr@befor Suht abke diluted wrth EtOAc and
cardi ovascul ar agents are sel ected 20 from.the

gro
washesh wiitht aagNaHCOQw @b bxiaaelt Avap e rﬁweéé\ﬂgs%hf"tﬁr@@f §0ncen’ffated
and pHF P e@By%’?‘rPM\é{bgraphy to provide 1.59g of Il.

MS: 454.1 (MH")
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15

t hronboxane ant agoni sts such as seratrodast,

pi cot am de and ramatroban; adenosi ne di phosphate
wOADI)0418TRI bi t ors such as cl opi dogrel; cycl ooXxpgen®ss®@®s/035745

i nhi bitors such as aspirin,76nel oxi cam rofecoxi b and

cel ecoxi b; angiotensin antagonists such as val sartan,

tel m sartan, candesarbpran, irbesartran, { ogartpan and

and erfoXiNmone;BLaNTIOPHNSIi N cofivé
A i nhilbjtors —sueh—as—eapt opri |

idat, spirapril, quinapril, perindoprﬂ
ram pri¥g fosinopg#il, trandolapril, |isinopp N
noexijpril and benapapril; neutral endopeptidiggl

i nhi bitors such as candoxatril and ecadotril;
anti coagul ants such as xi nel agatran, 30 fondapggrin and
enoxaparin; diuretics such as chl orothi azi de,

hydr ochl or ot hi azi de, ethacrynic acid, furosem de and

am | oride; platelet aggregation inhibitors such as

abci xi mab and eptifibatide; and GP Ilb/Illa .
ambagesiugds of IV ¢l g 52 ppes) inf2emUGEFfasi0 s vasnadded a solution

o LT s ARSI BE el o g 0 i To
this v%’seéb@éd h*i(g)iilgﬂa RUORNSEI4 mARIS followeoxane sulittaoof Ht 614.2 mmol)

nosi ne osphate inhibitors, cyclooxygenase -

in 5 riFiHBi Thesnixiurgi wasaled K306V &t 9, CoAR thENERed by the addition

ant agoni i i LG ddde the crude
of ad s b Trs Rl BN EGR Ao kRl TR EONE Y 4
prod fRAEIER Wadaneificdhybetrommtography dagudride 4,269 air¥t i cs,

and e‘é)latelet_yaggregation inhibitors. Especially

pMPe39ed (M3 Juse in the conbinations are aspirin

cangrel or and/or cl opi dogrel bisulfate. Wen the

i nvention conprises a conbination of a compound of
Fdjsing a similad pracesioe eed dai teoRreparation afg@n Wasgonvgsted to VI

. active conmponen - i.Qi - . duct
anic e S4FRERET o Ty ST oRLoAR Bions to provid pro
Vil. pharmaceutical conposition conprising a conpound of

Formul a I and anot her cardi ovascul ar agent in a
phar maceutically acceptable carrier can be

adp nistg(ed. The conponents of the conbination can be
admy_ni stqred individually or together in any

caiive dosage form such as 10 capsule, tablet,
powgersycachet, suspension, solution, suppository,
nadal spthy, etc. The dosage of the cardiovascul ar
agent can be determ ned from published material, and

mayyj anggfrom1l to 1000 ng per dose. In this

speci fi atfbn, the term"at | east one conpound of
Formul axk>~“nmeans that one to three different
conpound§vof Formula | may be used in a pharnmaceutica

EX. w Analytical Data

SSS c MS (MH")
@ 404.1

TTT oN MS (MH")
411.1
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15

15 conposition or nethod of treatnment. Preferably one
conpound of Formula | is used. Simlarly, the term

wbOaom/a187eor e addi ti onal cardi ovascul ar agent SPCTRBD®S/035745
that one to three additiommal drugs may be

acﬂiﬂLsLELgd_Lﬂ_cgabLnaLLon_mkﬁﬁ—iwﬁﬁﬁpeand of
FdrmubWUY; preferably, one|addifP )conpound i s
admi ni stered in G B nati on w thggg conpound of
Fgrrmula 1. The ad ional cardi ovascul ar agents can be
admi ni st ered| 20 sequeftial ly or simultaneously with
regfergnoe tol the -onpound of Fdi8uvHT). When separate
cgnmpounds of t he otq§r car di pvascul ar
agents are red aé eparate

cgnposi tions . provided in a kit
C npulal Ag——a—sthngtepackage,—one contai ner
conprising a compound of Formula | in a

phar maceutical ly acceptable carrier, and a separate

e VST aPIe R OptaRe. KA e eder AECA

procmgaggcmedgt% Ia | and the other cardiovascul ar

agen el ng present in ampunts such that the
conbination is therapeutically effective. Akit is
advant ageous for adm nistering a conbination when,
for exanple, the conponents nust be adm nistered at
dlﬂferenﬂ time intervals or when they are in

sl -dosage forns. 30 The follow ng formnul ati ons
errﬂ sone of the dosage fornms of this invention.
In gach;y=tthe term "active conpound” designates a
cormpou of formula I. 35 EXAMPLE A - Tablets WO
2006/ 041872 PCT/ US2005/ 035745 80 No. | ngredient

et~ qy/tablet 1 Active Conpound 100 500 2
P 122 113 3 Corn Starch, Food Grade, as a
10% 30 29~ paste in Purified Water 4 Corn Starch, Food
G ade 45,40 5 Magnesium Stearate 3 7 Total 300 700
Met hod of Manufacture Mx ItemNos. 1 and 2 in
suitable m xer for 10-15 mnutes. Granulate the 5

m XTgxe W fh TtenyNo. 3. I\/wrﬂahtthfamjafa gr anul es

through a coarse screen (e.g., 1/4" 0163 cn) if
nedd¥¥éty. | Dry tlhe danp gr anM84MH}r een the dri ed
granules if i 385 1 :

XXX T MS (MH")
@\ 378.1
F
YYY T MS (MH")
@\ 385.1
CN

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 can be used in combination with the novel compounds of this invention
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necessary and mx with ltemNo. 4 and m x for 10-15
mnutes. Add Item No. 5 and mx for 1-3 m nutes.
W@Qrmivoawzthe m xture to appropriate size and weTgisk008/035745
sui tabl e tabl et machi ne.7810 EXAMPLE B - Capsul es

o kB8 g BBt 5 sTupiel aGblackiioReona

antle(mamsclfb@of@ ardirddigmetii ama/5t aati-abagiant activigt @u&ﬁ@ru&%re

useflb s Entessis b e 45oR R ERICRG TP MRS, Athargsglerosis,
resté}{&lénﬁypfe%nélbﬁ Hh@Hé%‘éctd:ré 'an?%e%éfs%%té@ﬁ%orders arrhythmia,

- Pl ece har d atl capsul es on
a Camjov%ﬁﬂuw@t@arpslaﬂwdf@eae@cw eanditivre r@@r’u failure, ofyadaedial

mfar?f?&%&qﬁérﬁép%@i%r gl rbnﬁ%ﬂnp%‘?@@t g{r%@t%lgﬂgyo&t{} sitple, peripheral
vasciitar diseayds De@zansmler’gcat Hgarr?atofid am&%({ﬁégr‘&giﬂl astrogliosis, a
flbroﬁ%‘d c%?{ @/ﬁﬁ?ﬁlp{ﬁ? (kfgw 1 ér?‘lmltq%gm%ya%{tnayg’gg%@mpgs
eth&thBSUB) mRipfe sAERRY) %@edﬂbr%hg%ﬁ%rﬂ%eﬁﬂﬁns renal disease,

di i sopropyl et hyl am ne . vessel
acutgreaalfaiiurieo chipmia ranei taﬂuwe rr@naf vmﬂan horeegiasis, renal ischemia,

e AR R0, YABHBL oo SATLEDS, (374D IO oo

lschemrqoe‘le@hutla damice?, rhelansma, Mnalmllmmhemaoneofoptdmy and/or
tonteecesst m)v

mal RO SR i Ul GHR GO SR R Cpeions, or
|njuri@s) wﬁlﬁﬁnﬁailérﬁfa%ﬂwma gleeyMmal Atactidredagenerdiith, psoriasis,

DVF sol ution of the crude pepti de was

endq}hﬁ'[ﬁ' @WSWQCHOWS@Kd%rﬁcPff"h@é'X@f didnay erdung énftaemelasy disorders of
the Im ?ﬁgygbﬁrgfé‘@stfﬁ%ﬁrégﬂo %‘:ﬁ?&%l‘yq?aé‘f%er A4 osr%ngiﬂ%ﬂ,] Padiation

reeze process repeate
fibrosisi end@f@eli@@mmti@pswﬁmmp dizseasel sswbueds bnaGpinaticord

m;un? qulaoé){ ‘E %gilﬁ%ulwﬁe %&\}Jlllaesdot%r E'E%%eurglirq %vhtlc%ethrombin
and its receptor play a pathological role. Suitable cardiovascular agents are selected
from the group consisting of thromboxane A2 biosynthesis inhibitors such as aspirin;
thromboxane antagonists such as seratrodast, picotamide and ramatroban;
adenosine diphosphate (ADP) inhibitors such as clopidogrel; 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 IIb/llla antagonists.

Preferred types of drugs for use in combination with the novel compounds of
this invention are thromboxane A2 biosynthesis inhibitors, GP llb/llla antagonists,
thromboxane antagonists, adenosine diphosphate inhibitors, cyclooxygenase
inhibitors, angiotensin antagonists, endothelin antagonists, angiotensin converting
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VWdacTM C18, 25 cmx 9.4 mm 1. D.; nobile phase, (A
0.1 % TFA in water, (B) 0.1 % TFA in CH3CN;, gradient,
wOAOB)o4ig70m 100/ 0 to 40/ 60 over 30 min; flow r aC®US0084035745
/mn; detection, UV at 2159nm The radi ochem cal
purity of [3H haTRAP was 99% as 15 anal yzed b HPLS; A.
enzyR dmibitorss reutial eidopepidase jlghipiers, i '%ﬁgﬂ}énﬁs’ luretics, and

i,/ . Y i f . .
plate%nl ﬁ;lﬁgéﬁ%? ér?gl}l?drg.eqinﬁcﬁéel? a«gfé’ﬂe@ foPU@% ¢h&he combinations are

et me _ re prepared using a
aspirmyaiahigosior and/of clopiagselHysulste. Nat ar aj an et al .

' t . al, Int, . i de. t.el
5308 B Pt = BB Ao RL A Bt Formta 1
anotlé@nsaraldvakesiap Bganth ek fwmativeecdpbhediermey bBlaveadministered
Center (East Orang? ). W thjin 48 hour

e, NJ of . .
simuanpaisly on soauenialiyper a&ingle RPRTRaCaICakeOmgoRitigR opmprising a
i 1t ot .
com@a PUPMORTenihe) RSt ool bRk maticaly
acceptaie earrit aael bes admirdstergdr Hhe gompansnis gbhengarabigation can be

trifuged t 3000 . f ], 13 | et
s LB el o SSbrtefil i SRR el lpcn =
capsﬁleii,i’zalttﬂ@t,],cpdzwcf)djoe?iﬁ &chb@,%dﬁ)zﬂe{id@ﬁfn, sBWEﬂ%poﬁitomfﬂasaigpray, etc.
vol une o m an centrifuge X (o1 .
The gpprgeof thﬁﬁ%rdﬁvgac&ggag%r&te%rb ep@gergalagtg frgﬂgpulPlfs[pgg_ material,
and E%ﬁég&i@ﬁﬁetorﬁ)@l#%@%%sbn 5 MM Tris-HA, pH 7.5,

_ to a final Volume of approximately 30 m
anl thisr spasdinagioni thedennt“at East eneikesRayng ediaiouial” means that

one PRARAERL ey RS of P iy e Rochip o

compdsifFbi Ar niethodidf tietitmenthrRicferlablyaone tomplouatiadlersula | is used.

. were frozen in liquid N2 and stored at -80.C T
Simifgpinet e N R pa dpvatRTY SGENE PRanadat one to
thred® 88HRIONaPARgB AR BB iat@einistd B dIn SohMisstic wih Batoragound of

honogeni zer.” Menbranes were pelleted and washe

Formulgrd spiaferbhroneradstiienab campeaenAds adpiinistered iy Cgm%inaﬁon with a
com LA P SPRAGE AR, B Sy K sopihtre
sequeintialiyrior aimes!tavecaisiyrwitte refereridectoi the @ mapraundeef Formula 1.

20Q6/ 041872 PCT/ US2005/ 035745 , 82 ]

RS dalecanaanacs 8F Paityia ardPRingt calipVtoyiar agents
are ®f b hatrfhistered 88 GephiFab edniptRitidls, Yhey cdrdbd p2&ddey iroh kit

menbrane protein. Protein concentration was .
compasiagrp @eﬁnglye r@qlgggpyo%gggta{r@gmmgﬁw a,co\ljr_lpcng of Formula I'in

a ph%}ﬁggete%ﬂ@aégéfég?ﬁa%lé &%ﬁ’i@r )ancPa "s"egfc}ra—:iﬁ :C%rﬁjb%lﬁé'lt cofpAsRY Another

gand ndi ng Ass )i n receptor
cardiovaagolair sigentier & pbameaceedically agceptablé ¢arset.iviih e eapapound of

Forrtglpl_rac] ?%ﬁqthrgf&ﬁgltf gérgéq%%isghlé? %@ggf f._)c’gi%'bqe@érﬁqx Modt8 sGth that the

combination is therapeutically effective. A kit is advantageous for administering a

combination when, for example, the components must be administered at different
time intervals or when they are in different dosage forms.

The following formulations exemplify some of the dosage forms of this
invention. In each, the term "active compound" designates a compound of formula 1.

EXAMPLE A - Tablets
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51: 350-356 (1997)). The assay was perforned in 96 well

Nunc plates (Cat. No. 269620) at a final assay vol une
woho@aA1g7t. Pl atel et nmenbranes and [ 3H haTRAP werasi@®s/035745

diluted to 0.4 ng/m and 2202 nM respectively, in

bi ndi ng buffer (50 nmM Tris-HC , 7, 10 C
No.1 nM EGTA, 0. Ingregdiss St ock sol ut%@'&b l@«@-&—%&bO%

: I&ﬂ onpounds were furtherog | ut edspp 100%
1 B::gg?w%%fogﬁs ortcﬁerwi se indicated, 10 pl of dil uted
2 cohbpotosd WBPut i ons and 90 pl of radi diZ2gand (418i nal

co cen of, %DI\/ISO) e added,to each
S we gﬁ%rc h gg&%ﬁ%h%\ﬁ /f’arted bygphe 15 aégiti on
of p&% in P @fficeenetanes (40, ug protein/well). The

bi ndi ng was not si gnl ficantly inhi b|t d by S%QI\/EO
4 Cofesnsiarche Feod &4PER at three concenf at| ons £8.1, 1

an Pl ates were covered amgl vortex xed
S ﬂ/{Efq’/‘—‘%on aSL %'%L neTM Titer Plate Shar%er for 17‘mhour

at room t enper at ur lot@ackard Uni Fi | t 60M GF/ C7/00I t er

pl ates were soaked for at least.1l hour in 0.1 %

pol yet hyl enei m ne. The incubated nenbranes 20 were

harvested using a Packard FilterMateTM Uni ver sal
Harvester, and were rapidly washed four tinmes with 300

Method ofdMapufegtyg® mv Tris-HC, pH 7.5, 10 nM MyCl2, 1 nM
EGifk Itéthﬁ@ss‘%' Qﬁa’ M@%uﬁéﬂul@tmtxleatdrqm £96khaids. (GRnplate the

was ad to each well, and E ates were counted
mixtine wittPieruNg. 3opmltttnﬂ TRPI gfaaptegtt rosighn CPRISE; Sseen (e.g., 1/4

T
o3 Fhossiy PRI e dRha8s Koo LiFdusg ghiuies
necezsasy aed nix withetarn eém ricand fie kareks 15 S0inpigs. ukdidiieelo. 5 and
P. The°/|nh|b|t on by a. compound of [3H halRAP
mix 5 1 AV e omblsseribaaprir S AP Bl Seeciy dREHREn o
Su,:[aqug {Mﬂgagmhgtl onshi p: % Inhibition = Total
bi ndi ng-Binding in the presence of a test conmpound X
100 30 Total binding-Nonspecific binding Materials
A(pF- F) R(ChA) (hR) Y-
A( pF- F) R(th)(hR)(lZ’\Eg‘)ATR/@E@va‘“ELC%%% om synt hesi zed
Noby AnaSpec | ncingt&iientlose, CA). Thempliabley omatthbled
pt| de was 35 >95% Tritium gas (97 ased
1 frcﬁﬁ WBAHAS M ami sburg, Ohio. 200%@21872

QPWM@S@BSMS 83 gas was subseque(mly | oatixsl and
stored on an INUS Systenms Inc. Trisorber.

3 M &@BHAMEDd@rasta | 1 ation cockt ai 14%as obt dithed
4fr%$ﬁ§§%dsgeg§éétmpnt Co. Protocol Fgr Ex-Vivp

ggregation In Cynonol gus Wol€ Bl ood 5 Drug
Adni ni stration and Bb@bd Col | ection: 250 700

Method of Manufacture

Mix ltem Nos. 1, 2 and 3 in a suitable blender for 10-15 minutes. Add ltem No.

4 and mix for 1-3 minutes. Fill the mixture into suitable two-piece hard gelatin
capsules on a suitable encapsulating machine.
The activity of the compounds of formula | can be determined by the following

procedures.

In Vitro Testing Procedure for Thrombin Receptor Antagonists:
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Consci ous chaired cynonol gus nonkeys are allowed to
equilibrate for 30 mn. A needle catheter is inserted

wonve/aigreachi al vein for infusion of test druger/us2005/035745
Anot her needl e catheter isstinserted into the other

brachi al or saphenous vein and used for bl ood
m&gﬂﬂ_@d?_mﬂﬂfgbﬁe experiments V\,here the conpound is
adgi b
SN ETETAINL R0e 58 s Gmngfer

susp‘e@ded&h DMF (25{3395 amrd@oprcsm/l@thwhmn@ (10 pi)thetvesséMﬁ‘as

e AR e et P AR AL 0R e 42
mCl)”ngs 1RPoGked gefgaos(kl vmldh \?&é@ SE%H Q¢ Y68mabmperdire ?& 2 hours.

n during an mn after term nation of
At therzorapletion of the eaction, 1rhe emoess itritip vashemaveseard theereacted

oo L85 b R R PAP 0%, 3 R AR01L A AR ety e

colle&t’eﬁj D&'ﬂﬂsolaﬁ@w ot theatituele pﬁb@ﬂlbleglvaé)dlﬁjted with wa’@rkdnddceéz& dried to

o (edaPH UL Ge SR SHEaS FRT ERE i Walds ATsh e freeze
dryldqjgegéé@ reﬁedtéd T t"’rFl hdd ﬁéﬁt'd?qsﬁﬂmm 1\ d\ﬁ/aQ%F V&GN 0.5 ml

at e t'er co ect e as
of 0. d%s aqidads BEAcamd Rarifigeblbye HBILEb dsing dhe frlioving cAndltlsna*l column,

BSOS LR L3 S e Bhadh, A5 2A A Re ) 0.1

TFASh IBH{GNegasiant, (AB) frone tadyoeoI0ss0 boeie30 sninydswreatel 6 ml /min;
saline to 37C. The bl ood sanple with a stir bar is

deteptlem,eldv iah 20 henrheblne n@dlo@m@@lcaw@unty af ieHIheg & veas 99% as

anal%%? é)f?_ﬁ:g'né Z%ngﬁfg\gaﬂgqrﬂégg ggﬁdﬂgﬁkﬁv@& 149 CIJI/mmoI was

obtaitddowed to run untl I the basel | ne is stabili zed and

R '”‘-e gr aphi c produced by the
c OP’Rii'éI@f m%‘?ﬁﬁr‘é’ﬁ% wel8 %réﬁé’r‘é‘dsdsn@ Qm)lcét%rﬁdﬂm‘é A%t of

ad] ust abl e vol une Fet e (5- 1) and t
Nataxggpnegfali ( @hat@nauaree? 8/, it dy eﬂtldeaProtem Rew&ié%ﬂ%(ﬁﬂﬂ’é)) from

20 BB Y 851 B0, RSl b o s

Oraﬁ@j@%ﬁjuﬁlmm BB&icﬁlr@bf aelsipal AlBteisbescareicd quard af lmahder
according to the method of  Bodnar et al.

approyareiohazard egigty conrditions ﬁ@teﬂgﬁemwenﬁﬁw&edﬁﬂ@@lx g for 20
mnmﬁgg a g 6%o$§%ov@3reﬁjc%%§mzhe @bp@ﬁ%‘?@s s QB! %nfécf%d gentrifuged

human subj ect r|n ree
at Sﬂ)mmg mr déymnb;esﬂmpegﬂerhpiaielet&ﬁla@le@ﬁ:@eie re-suspended in 10 mM

Tris 9)%%55?%@ g\?a(ghgtmma(%%&tc? g g‘??volume of 200 ml and

centrifuged at 4400 x g for 10 minutes. This step was repeated two additional times.

Platelets were re-suspended in 5 mM Tris-HCI, pH 7.5, 5 mM EDTA to a final volume
of approximately 30 ml and were homogenized with 20 strokes in a Dounce™
homogenizer. Membranes were pelleted at 41,000 x g, re-suspended in 40-50 mi 20
mM Tris-HCI, pH 7.5, 1 mM EDTA, 0.1 mM dithiothreitol, and 10 ml aliquots were
frozen in liquid N2 and stored at -80° C. To complete membrane preparation, aliquots
were thawed, pooled, and homogenized with 5 strokes of a Dounce homogenizer.
Membranes were pelleted and washed 3 times in 10 mM triethanolamine-HClI, pH 7.4,
5 mM EDTA, and re-suspended in 20-25 ml 50 mM Tris-HCI, pH 7.5, 10 mM MgClo, 1

mM EGTA, and 1% DMSO. Aliquots of membranes were frozen in liquid N2 and
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rich plasma was prepared by centrifugation at 100xg
for 15 mnutes at 15 deg C. Platelets were pelleted
weoBfdg and washed twice in buffered sali nePCT/US2005/035745
containing 1 nM EGTA and 22 pg/ml apyrase to inhibit
aggregation. Aggregation was perforned at room
stored efrpe0 4% Uvemnanrs Werestable faiat deans Banentsd 2Qi unitsf platelet

concdBog MTEA S4B BO350 1 o PR Pt B s on

was ddlefhinetias. a Agenegsdayoiowas dt al.f J.aBiet Ghe gd969265—375>m 951)).
haTRAP or 0.1 Um thronbin and rapidly vortexing the

m xture using a Lab LineTM Titer Plate Shaker (speed

High ﬂ’ll‘ﬁ ﬂ%%r@rﬂﬁnﬂgé&é{tﬂﬁr r@sidieBhd BikdingAdsagr easi ng
nmin a SpectromaxTM Pl ate

RddembinL@ceptoriantagonistswere sereeneiliveing pediodification of the

BTGP ARy o 05 090, #09. Mol Prarmaca.

51; 3%)5853 ﬁg@ 2L e aMyuwas Wesfoemad in 86 viell Nm@ea)ates (Cat No.

269680hal A nabassr VRN & 2R R HOLEETRABEP Jraiaa naTRAP were
t
dilute g%gqgﬁh@hdg}%l' rréab'ggl re@ﬁz%&ﬁ\%f% ?}ﬁnﬂg%ﬁb 50 ﬁ\‘M Eﬁhs HCI, pH

7.5, m rrovi MigQlipof 1 calliEREA, Z\HI% Storl¢ @olua@ms € mM ln hOta% DMSO)

o TS AR e Tet fD COIBRUKE G s
10 ,ul' dt cﬁl@téﬂ\/boﬁbbﬁnd @Huﬂoﬂas a:ﬁdr% MosH r&dlohgai’vﬂj If@?’ﬁal @%entratlon of

uots (1 [) each dilute

10 nwlhe 15% rDaMngé Mese audﬁhed tp mﬁcmvw%lwamﬁééh%e%@“% %S v%qrted by the

e
addlt{Br aég 66 %%Wné\@ Fﬁf Bg agc&lfgér?@ks B:‘fg\'éotgﬁamlg was agtrsélgmﬂcantly
inhibite wﬂ%rm\aso Cdmpalinds Wefd Estedat Hmwermec;erpimtlpnﬁ (0d, 1 and

o B gt St BESAEEY e

ShaKer ¥6r V@ouPat %Wkerﬁﬁéra@@@aypack'ﬁm UrﬁHﬁbrTMrGFX@ﬁEer plates were
initiated with the addition of

soakepl|fat atlepat bihaur igd-B i p@lve(%%?ﬁ['mw@ A0 kfﬂPPE?atEdl@embfaneS
were%ér@?&lled d}knﬁ’éb concenfhr Ml‘t%lrﬁ@fewtlﬁ}%%&'&l HMRRSster arfd@ere rapidly

atron in I ndi ng reaction was
wasHediun Mmestith 800 nd idencald &0 M Etlsmanehﬁeﬂ@tdeé\ﬂQ@lz 1mM

oA R B RS ST i Bt an
plates wertRodfte&in 4 IFeRkafl ?EL)F@OUMW'I\?Iic?épﬂétﬁ%cmﬁmmf(%unter The

using a TomlecTM Mach arvester
speo(ﬂelatmﬂdmg was Yefimediae thewotal hiadinadmirystthaawnspegifio binding

obsaN O heitbbERce 8NEXddLE BBTANAIRSbeled haTRAP. The % inhibition by a

compound of [3H]haTRAP binding to thrombin receptors was calculated from the

following relationship:

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

Total binding-Nonspecific binding

Materials

A(pF-F)R(ChA)(hR)Y-NH2 and A(pF-F)R(ChA)(hR)(l2-Y)-NH2, were custom
synthesized by AnaSpec Inc. (San Jose, CA). The purity of these peptides was
>95%. Tritium gas (97%) was purchased from EG&G Mound, Miamisburg, Ohio. The
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allowed to air dry. Radioactivity on nmenbranes was
guantitated foll ow ng addition of Packard Omi scintTM

waQommumd7e | | ati on fluid using a TopCount TM NXTPCT/US2005/035745
M croplate 35 Scintillatiors3and Lum nescence Count er

(Packard, Meriden, C). Non-Iline 2006/ 0418
gas wasTsussespenyy sradsd and ﬁw%%%ﬁ\é{h’g)%%@%@c risorber.

Micrcﬁéﬂf\ﬁ‘" %éﬂﬁl{@?oﬁ rdos RIEN P obiafARPREIROP i@k frurdam Co.

the test procedures described above,
representatlve conmpounds of formula I were found to

Dru f%ﬂﬁﬁﬁfatmrﬂbswdéﬁ@bllé&tloh to 1000 nM preferabl y
T-100 nM rmreoloreferaBI 1-20 nM gﬁz Ki val u

f ianepias QG WAOTRIgHSMAkpYE 250 GRS 16 cgUlibrate 10r 30 min.
A negg%\g’tﬁ%‘t@ |slln%99%8 Mto\éoonza%ﬂ@.{l Qdiioe uﬁ@/oH%%Qé@/ d}ﬁég 48nother

conpound represented by structural
needi@caihieterlis inde3tad intBthe Rhar bra@ualgﬁjsxphsaoumelmemd gsed for

bloo%isa%?agblgﬁtﬁgﬁﬁ (?Xpﬁﬂ@,eﬁp ﬂgpee{ﬁt | béé%@c‘rf] eé’cﬁﬁm@%@ Srally only
one E&REtANs Bs6d NG ISasEdling blesd pampld (1@9 rbly id bellectddincyacutainer
ol M= b s B A Thof ol A he e A
antlc%% éy q;l‘@ul%g oﬁ’@%?s trenl lﬁfus%@mﬂ’%nousﬁmr@peno& 2D $nin. Blood
samples (1 mI) are collected at 5 10, 20 30 m)ln during and 30, 60, 90 min after
termination of the drug infusion. In PO experiments the animals are dosed with the
drug using a gavage cannula. Blood samples are collected at 0, 30, 60, 90, 120, 180,
240, 300, 360 min after dosing. 0.5 ml of the blood is used for whole blood
aggregation and the other 0.5 ml is used for determining the plasma concentration of
the drug or its metabolites. Aggregation is performed immediately after collection of
the blood sample as described below.

Whole Blood Aggregation:

A 0.5 ml blood sample is added to 0.5 ml of saline and warmed to 37°C in a
Chronolog whole blood aggregometer. Simultaneously, the impedance electrode is
warmed in saline to 37°C. The blood sample with a stir bar is placed in the heating
block well, the impedance electrode is placed in the blood sample and the collection
software is started. The software is allowed to run until the baseline is stabilized and
then a 20 Q calibration check is performed. 20 Q is equal to 4 blocks on the graphic
produced by the computer software. The agonist (haTRAP) is added by an
adjustable volume pipette (5-25 ul) and the aggregation curve is recorded for 10
minutes. Maximum aggregation in 6 minutes following agonist is the value recorded.

In vitro Platelet Aggregation Procedure:

Platelet aggregation studies were performed according to the method of
Bednar et al. (Bednar, B., Condra, C., Gould, R.J., and Connolly, T.M., Throm. Res.,
77:453-463 (1995)). Blood was obtained from healthy human subjects who were
aspirin free for at least 7 days by venipuncture using ACD as anticoagulant. Platelet
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A-- -(CH2) n4CR12=CR12a(CH2) n5- or ' (CH2)n4C C(CH2) n5-
wherein n3 is 0-5, n4 and n5 are independently O0O-2,
weandeRiB7and Rl2a are i ndependently sel ected fPpPowiuskdve/ 035745
group consisting of hydroges, aIkyI and halogen / C=0
15 Eis or -S(Om, where mis
rich plagna wamemeﬂbw%wfé%w 2t b%%%@fdﬁdw%%w ﬁ Bﬁg C.

Platé?%(s &é)re peé{e&ﬂ&gft 36%&))&5( gﬁtﬂvashe& %eﬁi@buffer&j saling c%ntammg 1
mM E&d Apaiod 2§wg/mdaapymsedo|lmmbmaggredatlom aq:ggrggaw wgs performed

result in 0 0
at rop§{gmig S G P Ro LT e heies D 7 Fbuf fldman
flbrlrfb@@ﬁoﬂ’d@@ c@mp‘é@na@ﬁf @Iéﬂe%it@ vFéﬁ:éh /duSRe0bARBEIN4EH-Wal ﬂblebottom

is a nmono-, bi- or tricyclic, heteroarqgnat
platesdon 0 ARigkieses ohggregation Yesiniigieb aigg dagé‘%@?‘éﬁg 3r 0.1

t t abpf £0ab @B l
U/mi tﬂgoj’gl@@oaﬁgof’%{pﬁ’d[g vbpeﬁl\lﬂﬁﬁﬁé?ryk%uré 'sﬁ@ g £a g_ﬁ’i’g@\z” ;TgitetrhIZate Shaker
(speeti &) e Pareeni aggdpgationt wes yhitorsd as LmeraaSIagdlgbt peegaiitance at

in thesheteroar wherein a ring nitrogen

405 Q%Infaolsma%ﬁ "R %%}é I%%a‘(%];ﬂé@quat ernary group with an

al kyl group, wherein Het is attached to B by a carbon

atomring nenber, and wherein the Het group is
In vi ' fggr 90 4 rmieties, W wherein each Wis

' ”ﬁ@ﬁ@r\ﬁiﬁ{g b'ﬁm%ﬁ' &%&@ﬁcérbﬁ%&‘ﬁ\o@bpmmm&kb%e @bnducted

dr ogen; | uor oal g di fl uoroal k
accctrdnngltgdlﬂewamqadur@y@wmﬁd(m eer-Reay 6f b ature Medicine, 4, 8
r al kyl substltuted by al kyl or alkenyl

(198§ r?ﬁgyﬂél aryl al kyl ; R21-aryl -al kenyl; 10

het er oaryl ; het eroaryl al kyl; heteroarylal kenyl;
I ; am noal kyl ;

2 am noal kyl ; thioal kyl;

aI B Ogl@ tlﬁ%r}?rﬂrﬁéb{ cahﬁh@iﬁ@f& CBN@&:@tor w&lcarddd out using the

OCH2CF3; al k Ithlo
proce@(l@b N@Walieroeﬂae( Ph@lﬁmﬂﬁQl\/EXW(\Ther Yy 9-99), with

mmor%&é%rdb M&E%é(éysi Wéj%/ E%rtég%?lﬁu a émgl vollu[pei of 100 ul Test

compoundiéivetd ERsdspeniddd toatmnMEn BMSOi thﬁresieltgllyljllutedSm 50 mM

Tris o‘?ﬁ?{s Sfuﬂ@ﬁ B/fg(ﬂde eW%B'H §Oe%el§M§ f/r\Pquotg%g %u& each diluted

sample 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 MgCI2, 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 (0.5% polyethylenimine; Sigma P-3143) GF-C filter plates
(Unifilter-96, Packard) using a TomTec™ Mach 3U 96-well cell harvester (Hamden,
Ct). Plates were washed 10 times in 100 ul binding buffer, and the membranes
allowed to air dry. Radioactivity on membranes was quantitated following addition of
Packard Omniscint™ 20 scintillation fluid using a TopCount™ NXT Microplate
Scintillation and Luminescence Counter (Packard, Meriden, Ct). Non-linear



al kyl , hal ogen, al koxy, nethyl enedi oxy, carboxylic

acid, carboxam de, am ne, urea, am de, sul f onam de,
woCk6/04@F3, - OCF3, -OH, al kylam no-, di-(al kyI }em’usmos/ossms

- NR25R26al kyl -, hydr oxyal kys-, O (Pl? -

regre%@%%ys%%é&ﬁ% 555@??@@%%1@ rgcé%gl %chﬁage San

D|egmr, Ca'd)kyl optionally substituted with -NRLR2, -NR1OOR2,

S(O) 2R2, _
ugoc\ltﬁg ,{fgﬁt@ocg@c&mscn@@%e )re@@qepiatlve compounds of
formﬁ%ﬁﬁv@fé)ﬁfu)‘]b t QRSHhEN
- C(O) NR4AR5 or O%r og(?b Mireg et%?%% ace¥1t29 ?glrég%oncentratlon at
Wthhtﬁ35®%{lnhlbng)mdﬁh(xpmbmnr@lcbptdi’ was @bsrerv@ vafthical 000 nM,

prefgiab X1 J0BFIE e Bifepe S o %B%MG?% e from'1 10 1000
nM, ptdfgtablyf 12000@1Kitore @iréferssipal40d mvt ri f 1 uor oal kyl,
cycl oal kyl , alkenyl al koxy, aryl al kyl, arylalkenyl

heteroarylalkyl heteroarylalkenyl hydroxy,

hydr oxyal kyl , aI koxyal kyl , am noal kyl, aryl and

thioal kyl; or RL and R2 when attached to nitrogen,

taken together, forma nono or bicyclic 30

heterocyclic ring of 4 to 10 atons, with 1-3

het eroatons selected from-0-, -N, -S-,° /CO-5O)-

-S(0O2- and , with the proviso that S and 0 ring atons
. are not adjacent to each other, where said

heterocyclic ring is unsubstituted or substituted WO

2006/ 041872 PCT/ US2005/ 035745 88 with one or nore

groups selected from al kyl, hal ogen, hydroxy, al koxy,

aryl oxy and aryl al koxy; R3 is aral koxy, aryl oxy,

het eroaryl, heteroaral koxy, -CN, -NO2, -0-aryl,

-0-heteroaryl, N3, -C(ONR18R19, -C(=NR )NR R2,

-N(R1) C=(NRL)NR R2; 5 -N=C(R )NR1R2, -NR18C(O R19, -NR

"8C(O NR18R19, -NR18C(O) OR19, -NR 18S(0)2R19, -NR

18S(0) 2NR18R19, -NHNR 18 R19, -NR 18 NR 18 R19 or

-alkyl-NR 18 R1 9; R6 is hydrogen, alkyl or phenyl;

R7 is hydrogen or al kyl; each R13 is independently

sel ected from hydrogen, al kyl, cycloal kyl, hal oal kyl,

10 hal ogen, -(CH2)16NHC( O OR16b, -(CH2) 16NHC(O) R16b,

- (CH2) Nn6NHC( O) NR4R5, - ( CH2) n6NHSC2R16,

- (CH2) n6NHSO2NR4R5, and - (CH2) n6C( O NR28R29, where n6

is 0- 4;



each R14 is independently selected fromthe group
consi sting of hydrogen, alkyl, -OH alkoxy,
weanylcalsksrk, het eroaryl, heteroaryl al kyl, het er ecyaisydos/035745
het er ocycl yl al kyl, 15 hal aagen, hal oal kyl
- (CH2) n6NHC( O) OR16b, - (CH2) n6NHC( O R16b,
- (CH2) n6NHC( O NR4R5, - ( CH2) n6NHSO2R16,
We Cl-a(rg—|2) N6NHSO2NR4R5, and - (CH2) n6C(O) NR28R29 where n6
0-4; where R4 and R5 are independently sel ected
fromthe group consisting of hydrogen, alkyl, phenyl,

benzyl and, cycl I together can form
1. a q%p%qq]n%ﬁq%g%}’tﬁfgé/esglrtngﬂ\%ﬁlfbgwuﬁgy are attached,

wherein said 20 ring fornedrBy R4 aad R5 is optlonally

substituted with =0 £OH, or R13 and

R14 taken together tp(hv or a

het er ospi rocyclic A ng of‘ -6 riHg atons, wherein

said heterosplrocyc'lc rin congalns 2 to 5 carbon

ring atoms and 1 @+l hﬁgxho Rt gas sel ected from

t he group conS|st|ng 25 R16 is

i ndependent |y sel ect ed fTomth gr ®lp consi sting of

hydr ogen, al kyl, phenyl and b®pzyl; Rl6a is

I ndependent |y sel ected from the HeUp consi sting of

hydr ogen, al kyl, phenyl %nd @QQZ R16b i s hydrogen
5 al koxy, al kyl, al koxyal ky["®'™M 0-C( O -al kyl -

cycl oal kyl, R21- 30 aryl, R21-arylal kyl, hanaIkyI,

al kenyl , hal o substitut ed al kenyl , al ky n% hal o
or a pharstaceutieally acaeptahle spii pf saicee@apUNd, wherein

R21- h I
f Rt Br g%%g%é%kg g?ulgl?ékyqnd(gféél&gbekfon?( as permitted by thge valency
requiriBERY Ml 10k-pabkigd thatrBIR2Ase0 ®)ﬁ@nathay;1arbon to which R would be

10 aﬂacggocgﬂzt@ggg%@@g;n H(lezss(o)zm( R29) - al kyl -
%%g%@% Eb e, 1% '@%QQWNQB@)NW KYNRSC(O)-,

OH) 2P( O 2- al kyl R28-S- 35 al 2-al kyl -
_AL_hqu-}gyﬁddﬂﬂ Z—ORJZEQIOIGQ)%&:SWZ%ﬁé%@qg&?ﬂwere@ ng is 0-5,
R17 is independently sel ect ed fr Enhe
N4 amnbnsas& md@peﬂdhiy’rd},r ogeanddrlgand Rg 2AR mﬁ'ﬁ&@ﬁ@%&fw selpgtgd from
a R21-aryl,
the %@F%PBQ?'? lng 8@@)’@%9&91 g]'ky%a&deﬁ%%ggp al koxyal kyl ,
hal oal k yaIkyI aryl oxyal kyl , arylalkoxyalkyl, 5
het er onxyaIkyI heteroarylalkoxyalkyl,
cycl oal Kyploxyal kyl,  (heterocycl yl)al kyl oxyal kyl,
al kox yl oxyal kyI -S(0 2-al kyl, -C(NH) NR1LR2 or
15 al feyd ubst i tot,lt_gio 1 yHRRE nfts W orRj eti es sel ected

from cycl oal kyl , haI ogen hydr oxg
A, G, Mand J are mdependently selecte from the group consisting of

/\C:O N:F{1
N(R*)-, ~(CR'R})-, -0-, ", -8, -S(0)-, -S(0)z- and / :
=5
Xis ULLL'- , -CH- or —N-, with the proviso that selection of A, G, M and X

do not result in adjacent oxygen or sulfur atoms;
20 each nis 0, 1 or 2 with the proviso that all n variables cannot be 0;
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-NR1IR2, -NR (O R2, -NR C(ONR R2, -NR C(O OR2,
-NR S(O2R2, -NR S(O2NR R2, -C(OOH, -C(OOR and
woC(i)B7R2; or 10 R18 and R19 together w th tReT/US2005/035745
nitrogen to which they are &ttached, forma nono or

Bl Hy U P e L PR o

of 1 t8§3 carBbPatoms ) ?io AMbterodtdris ir’(dép@n@l\éhﬁ sbhetedSramothe
atons are not a&J acent to each other, rin

groumeomsmgbélt O ane 8, withghe Hrovise dptiners @r@enfbﬁdlaf%ﬁ%oxygen or

sulfu%&%@igj)ﬁe% ﬁkgﬁ(&g}o?éé% fie gg&?@ ﬁmeé%ﬁgé ARG nifdbHEH ¥an form an
N-oxidbRrE( @):a@”rrlfé?ry grbﬁi’) G(i0) apRalky - dvRuB( Bhersin Het is attached to B by a

carban e (10D ABCRPER, ANTHEIS it CERg our A Sebiiiest by 1 to 4

moefié %@%n ealﬁ*f\’l \?@)lﬂ@é’pendéﬂtlf(s@)élﬁ& f3m th@(@b@ﬁ' consisting of

noi e each

hydrmm;aéwdxefhxqrgalm déw@ﬁoalhdn%ruﬂhercga*i@dgcy%faﬁ{%ylswtﬁgoqyﬁloalkyl

hete#y@gg%ﬁ%ﬁjb%\h@t‘e%%%kw %llig?ﬁ)k%l)?éhrxl ﬁ@arﬁéll&yll R2t-SHl-alkenyl;
heterdéiﬁgﬂﬁ@%&béwlaik yihstemargbkehyl; hyd]((ﬂ)/mRyIZ dihyeesayalkyl; aminoalkyl;
aIkylammmmgr@f)%g@b)thlg%%oxys}é%%&é%alogen -NR4R5;
oD g SO TR BB e o
OCI—%H\&]QJ‘F%Y&H%@ kMHcmhwyNHslang bi r@ameoc R6),COORY;

- S( d)) R31, S( O) 2R31 - S(02) NR
-OCRMRD)NRA; @)KﬂRyZSbbsN}dEed by alkyl, RIRP® drsNRE(Q)OR17; aryl; aryl

SubstEo bGP 2 BHEFEEPR I6HCRETY SeIeatRg FOTE HiF 9roup Bonsisting of
alkylfﬁglogéhsélkﬁk\h%ﬂemyﬁﬂed WE&HU&XW%@ §§ﬂb@>§(hﬁﬁ’de farfife, urea,

sistrn phenyl ,

amide; Bykﬂtlnrf(m;nm‘eer%N a|®H3, Qkd, yDH (alkymtrglnos @rqayqyl amlno-

hal
NREE G @avﬂ%wg%l- BRI ORI BTPRIBENEE ke
-NH%&E%@MEQ RS AR S Rﬁ”"‘ SRR
—SRé?Bysk ﬁlmoapnonmnm@ma/ ma?z l\m‘n@ BE?%
-NR%@@%%%%@%@% ?“%@39@%@8&1 and
-CON yI E’gﬁﬁ%m@ alﬂ%ﬁb?fﬂ@ﬁalk&@)%ﬁé’fﬁc%%%roawl
wherduRmd;(ao)em?Qarbolnam( i) et ring can optionally form a ring with a
methylenedioxy group;

R' and R2 are independently selected from the group consisting of hydrogen,
alkyl, fluoroalky!, difluoroalkyl, trifluoroalkyl, cycloalkyl, alkenyl, alkoxy, arylalkyl,
arylalkenyl, heféroarylalkyl, heteroarylalkenyl, hydroxy, hydroxyalkyl, alkoxyalkyl,
aminoalkyl, aryl 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-,

o
\c:——o

/

-S(0)-, -S(O)»- and . , with the proviso that S and O ring atoms are not
adjacent to each other, where said heterocyclic ring is unsubstituted or substituted
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-NR1S(02) NR1IR2, -C(O OH, -C(O OR1l, -CONRIR2 and - SOBH;
5 R24, R25 and R26 are independently selected fromthe
wganroewsp4esTnsi sting of  hydrogen, al kyl, hal oal kpCT/US2005/035745
ﬁl Ikenyl I al kynyl , aryl, araiskyl, cycl oal kyl,
_ al ocycl oal kyl , al koxyal kyl ; hydrox nd al koxy; {
with dne ar meresgiesipstsedectas iromalkykppiogens SyaEPYy atﬁ%% ft"PF{%’XV and

p consisting of hydrogen, alkyl, and cycloal kyl,
arylald . 1 Ro7 i s optional ly substituted with JOH, 100
- Q0@ arhlkdna), eg@idxprtibtatdanyy hetRpgaralkoxR2-EC ey - NO2, -O-aryl,

-O-neigiarBaNs Gl B ag A pFERE, PR ECENTo PR
TP o s b e L
NRUS(OTRDIB TR KerNIDGETRE: NN Bpi Qro'@%’limgéwé’ >

A7 YOI, AvE ek BBFIYS select ed 1 rom the aroup

R e o e ocycl oal kyl . Ragaryl -

RechIR kS Indersnderih FegPIesl o CEgaaT A pcioalih haloalkyl

- 3.NE 4B, , ) 435
o ARG oA g
—(CHRNIBRRASRA4C HRRENPIS QINRR/, ard 7(GHikery (G R, where neis 0-
4 R37-al kynyl oxy, R40-heterocycl oal kyl oxy,
» R42-cycl oal kyl oxy, R42-cycl o-al kenyl oxy,
RAZceyiR a8 iiddpeNdently MHBORNHRAG thadyrGhi chaBisti7g of bydrogen,

alkylgsozmgqﬂgw@? %ﬁflgﬁkyf Teiogant heteroam il T R Reabit BEM Beyclyialkyl,
DA G ARORIE or e O 10 12 Tused

(CH3 NB(DINESE’, -HEHe b BGLR i T e HE QR and
(ORISR S G BT b8 it Ao il eecta
fromfe S €S sibhPBENFILBAT alk@l phenyl, benzyl and cycloalkyl, or R# and
R5 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 =O, 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;

R16 is independently selected from the group consisting of hydrogen, alkyl,
phenyl and benzyl;

R16a js independently selected from the group consisting of hydrogen, alkyl,
phenyl and benzyl;

R'® is hydrogen, alkoxy, alkyl, alkoxyalkyl-, R**-O-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-,
RZ®R2N-alkyl-, RZPRZN-C(0)-alkyl-, RZ2R®N-C(0)O-alkyl-, R®*OC(O)N(R*)-alkyl-,
R28S(0).N(R?)-alkyl-, R®R?N-C(0)-N(R*®)-alkyl-, R?®R?°N-S(0).N(R*)-alkyl-,
RZ.C(O)N(R%)-alkyl-, R®°R?N-S(0)-alkyl-, HOS(O)z-alkyl-, (OH)2P(O)z-alkyl-, R%.S-
alkyl-, R®-S(0)z-alkyl- or hydroxyalkyl;
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WO 2006/ 041872 PCT/ US2005/ 035745 91 Qis R13 R13 Rl14
R13 R14 R13 RI3R14 R1IR14 R14 R13 |.~ R14 R13 R14 R13
webBien1s7t rd R14 R14 13 R14 R14 R14 R R13 RPETRB3085435745
R13 wherein R10 and R11 ar e9i ndependently sel ect ed
the roup consi st.i
BT lBeepende SoSHeadaTE the R ansT g iThRKOGST, alkyl
pherﬁfj%’htﬂ% O and R11 are connected by a doubl e bond,
1 are absent; Ris 1 t21o noi eti es and each

R R38 andai@rmtemnyu;om adyb @yl Bi-and, hptetgarylc oyelpalkying

T Lo

hete'r&i IR?I, he@ﬂ?&@lalk@( cloal¥l a, 10

heto sy o P Eﬁz-oﬁ%yl?' PERHINRRE or alky
subﬁgﬁf&tlea% iltYbn {) a(l_" ak Iﬁﬁ&%meﬁéé’ Js.é\le{fﬁé'd’ fr&hﬂy@ﬁéﬂ%' halo%en hydroxy,

ter oar Ky het eroary al ken Kl
-NR4#, A& @W)R FNR GHANRIRaHNR C(GORT,sNR S&EH’I‘DI eties

R GOTH 2@@”@”%%&56%%%8%? e orowp

RAR Baid R1%ltd@éth€l(ﬂh thehikengh t@@\@leh theySare attached form a mono

al kynyl - het r | oal k | oal

or blgggl%/%@@pmyggq,ypg o é%%éfﬁ%m%(r@ hce&?%) 5 atoms selected
-C(O NR43R44, -NR 43R 4, - (O R44
- NR43C( O) NRA4RA5, - NHSO2R43, OC( O NR43R44,

R34- al kenyl oxy, R34-al kynyl o —0
R40- het er ocycl oal kyl oxy, R42- cycl oal kyl oxy,

vor s L35 S 0, o e GRS o
are RBBadjacémde pacterihey theriag beind umubsmmtgdmn;substituted with one or
morgé]%} o '@gct%fe,frymé?%ﬁmhet e OC oaI 5 53 Rﬁ&%}@’/lalkoxy,
-NRﬁ%ﬂN‘ﬂ;mRZ lcuall‘gedlmxlwgail&yﬂrdlﬂd@(cmrﬁ%/cN@és:@)gﬂszR S(O2)NR'R?,
C(GHRT RECDNR 7 oAl s LR R B NS PR e CONR'R,
R G NS O A ORI ORI 0Bl (BaRR % 9

seRttied t6 Banpictiesgmougach R*' is independently selected from the group
consisting of hydrogen, -CN, -CF3, -OCF3, halogen, -NOy, alkyl, -OH, alkoxy,
alkylamino-, di-(alkyl)amino-, -NR®R®alkyl-, hydroxyalkyl-, -C(O)OR17, -COR17,
-NHCOR16, -NHS(O)2R 16, -C(NH)-NH,, -NHS(0)>CH2CFs, -C(O)NR*°R?°,
-NR?*-C(0)-NR®R?, -S(O)R™®, -S(0)2R"®, ~SR'%; -SO:NR*R® and -CONR* R®; or two
adjacent R*' moieties can form a methylenedioxy group;

R22 is hydrogen, alkyl, phenyl, benzyl, -COR'6, -CONR18R™, ~COR",
-S(0O)R*", -S(0)R*", -S(02)NR*R® or -C(O)OR?’;
NH;
-5-G-Ro
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; cycloalkyl;
cycloalkylalkyl; cycloalkyl substituted by 1 to 3 substituents selected from the group
consisting of alkoxyalkyl, alkyl, halogen, hydroxy, alkoxy, aryloxy, arylalkoxy, -NR' R?,



10

15

20

25

30

consi sting of hydrogen, hal ogen and al koxy; R40 is 1

to 3 noieties and each R40 is independently sel ected
wOnmwisz2gr oup consi sting of hydrogen, R41-abPkylus2005/035745

R41- al kenyl and R41-al kynyl90 R41 is hydrogen, -OH or

-NR‘%@%%Eali?ﬁq%)@@f%%t—&%?ﬁ@?ﬁ?ﬁ%@%@@h oNRS(QENE R
1 d . HE .
O B ST g e ot o
substihdegaittie MR R s NREGQR” - NFMGANRIRGUDIR SHH R niNRS(O2)R",

NRBERGE e One S CBROLGONET By Rt 04,
heR¥r péyaho# Ryte indiependentiyl selbeteerfomyche gréuyp ediksisting of
o 1S53 Sl i ISR B, osiiooh.

hg } ently selected fromthe group
shoBRENTHrLs AdaRens

ydrogen, alkyl, -O4, halogen, -CN
alRoxy 1 tor3 malietigskand/each Ryl iaselrsted eﬁrp(raﬁmrpaﬁi Gapsisting of

I R T L

-C(O)iH) ikalby&io @nalaktkdxy; R48 i s hydrogen, alkyl, hal oal kyl,
e 2 istpaeadR asiiathe Hor i BB Sefygrof hydrogen.

h I kyocdlkykyaliof,
e A1 et e 0B o Aol

heterqagrty), hatogyelipiatkys-anshiorlealkit 8 ring with the nitrogen

t gd’]! Em I, . o b . I. . h .

[ g@epeﬁ@nt%egetﬁ%%bggﬁ?ﬁg?nsﬁ Eéc)géplgudg%ggﬁsfoss ilrr?gy%%c fing having
3-6 inglaioges), al kyl, aral kyl, phenyl and cycl oal kyl, or

R5 d in th -N .

o e R o et ot sERmP e O dye qiole ReisiElp of hvdrogen,
R*- fﬁmg'm #4@“@% Rsé@@g&lr%\%wege@g%lbhml, rré%qgsﬁsa%&lkw, R*-
oyclodikh Renereion kil iOH, RAPGIES QPR KGIOIR™, -CONRR™

il 44 t_R i s |, MEPR™, R
-NRalr:{al’E@F?@%@IRal ’tIéNrﬁ/l(?&ﬁﬁgﬂt‘emoérF/l a(%a}'lfFfﬁ’ O@{dﬁz R R
alkonetRermkqnmm @ﬁalmulmxyB'FOkMt,er@ypi@(Wy; Rar-gycloalkyloxy,

t hi, oal, kyl , al kexyal k or, }18 Kyt 4
R GBIV Forpetigp - cop DA SRRH i ROR ™S
al byR** 4 ePdeak bk conthihéd s ferhrkaIringtstidctuwrer@abddpiv;

cycl oal kyl; cycloal kyl substituted by 1 to 3

substituents selected fromthe group consisting of
al koxyal kyl, al kyl, hal ogen, hydroxy, al koxy,

where

R? is hydrogen, OH, alkoxy, halogen or haloalkyl;

Q is fused R-substituted aryl, R-substituted heteroaryl, R-substituted
heterocyclic ring of 4-8 atoms containing 1-3 heteroatoms selected from O, S, S(0O),
S(0)» and NR? with the proviso that S and O cannot be adjacent to one another; or
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25 aryl oxy, arylal koxy, -NR1R2, -NRL1C(O) Rz,

-NR1C(O) NR1IR2, -NRLC(O OR2, -NR1S(O) 2R2,
wolRRbBF72NRIR2, -C(O CH, -C(O ORl and - CONRLRBCT/US2005/035745

al kenyl ; al koxy; aryl al kylogt aryl al kenyl ;
.heteroarylalkyl het er oaryl al kenyl ; hydroxy; al koxy;

h@dBoxyal kyl ; aI koxyal kyl ; am noal kyl ; aryl;

het er oaryl ; t hi oal kyl and _alkyl substitutedshy 1gtso 3

sub&hu@nts seeqted fr St He BPoup consi

ub kfon i
car boxylic ester d, sul urea, d R
pE gt i cat- ept st her eof R4
conpa 141 wher ei 1S absent an

e
bond is pres%ht 35 bet wEngX and t he car htn ‘whe @B%S
is otherw se attached. WO 2006/ 041872 R
PCT/ US2005/ 035745 93 3. A conpound of cl al m 2 V\,herei n
R32 and R33 are conbined to formthe ring
c arheoeincdR B and &'hate ittependently §e|©0’f®l %Omﬂhé&fﬁ% ﬁen%*fs“ng of

0 B ] Bl e el o oM M e PRt besrng

R aé?rlﬁm%é %onﬁea%d':fsk/ 3 @ioUbI@S’@ond}RW and FF v are é{bﬁn‘t 33

formul a | . A compound of ¢l ai 1vvh
GR is 1 GRS rRoieties ang, a@@hﬂ% !ﬁwl@dggeeqi%\mm qelaﬁ@BBW ﬁi’:?é giffglp

cons iSRG iy RTINS, Syt Ay

] i3 R4R5 1801 0. 1§f- NFl'lzﬁGﬁ)Bma
alko&h#ggﬁ fgggb)@Rn |-ER?I?N20 11 A conﬁ%g{j‘dof claiml

-NRmeZO'RWa LARIBLGRIRARDT SNRCH( dlibroaskya mifumroalkyl,
eréin a ¢onpound of formula | hast foIIo| ng
trifluaoalikyt, lsnyetoalkyl alkenyl, arylalkyl, arylalkenyl, heteroaryIaWyl
heteroarylalkenyl, hydroxyalkyl, aminoalkyl, aryl and thioalkyl;

R* is 1 to 3 moieties and each R** is independentiy selected from the group

" consisting of hydrogen, halogen, -OH, alkoxy, R*-aryl, alkyl-C(O)-, alkenyl-C(O)-,

alkynyl-C(O)-, heterocycloalkyl, R*-cycloalkyl, R**-cycloalkenyl, -OC(O)R%,
.C(0)OR™®, -C(O)R™®, -C(O)NR®R*, -NR*R*, -NR*C(O)R*, -NR**C(O)NR*R®,
_NHSO,R®, -OC(O)NR*®R*, R*-alkenyloxy, R**-alkynyloxy, R**-heterocycloalkyloxy,
R*2. cycloalkyloxy, R*-cycloalkenyloxy, R*-cycloalkyl-NH-, ~NHSO,NHR'® and
—CH(=NOR™;

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)N NR*R®,
NR?'C(O)R%, -OR™, cycloalkyl, cycloalkylalkyl, alkylcycloalkylalkyl,
haloalkylcycloalkylalkyl, hydroxyalkyl, alkoxyalkyl, and R*-heteroaryl; or two R3®
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;

R* is 1 to 3 moieties and each R* is independently selected from the group

consisting of hydrogen, alkyl, -OH, alkoxy and halogen;
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WD 2006/ 041872 PCT/ US2005/ 035745 94 0 R3 Ro R Jnn

32 Gli ------ XR9-~ R33 | RI1 B\ Het fornulal
wb2006h4cyppound of claim 1l wherein X is CH  5rd8/uUS2005/035745

conmpound of claim1l whereimB is

G52) N4CR125CR12 d o
R s neseeaen i AStaitad fom B afipdidhsisting o

O 4 8_
LA LR R A G A
hetembmlealhlemetanarymwtamyﬁpakkw@ékvl asd mteroaéyl@lkwbr yl,

CET M e R
hg8gen to E*Mﬁb@ﬁ}és aniRIAh, RYNRIpeRrient iNBRIBC@ NRaR2the group

o RS 8L i, A ShH T e Wl

di(auﬁ,‘l)ﬁxhné’f o%#f%wcjﬁéa{yﬁ%ﬁ -6 REY0 ?1 REBARRo, WO O)dilkkyl)amino,

en to é(are attac forma nono or

-NHgbe:ISlG (Dlallkr,dtamdowalkyk) Qladkybf 4 to 10 atoms, with 1-3
"R AR bR SR Forigalolr FrufhRi S0 2 and
adﬁdﬁm R§°(hr@aﬁdiepér’itwmlyl$a$em@d froot #e groupudesisistioged hydrogen,
alkylh@ratmyiﬁ%yk%ﬁé%y ff&iw R Bhg oo B e 29CHa)s- or
CH%%@?%@Z bﬂ%‘% gmﬂﬂ%@(r@)r%n to Wl@(ﬁb%%&e attached;

C(OoRr1, CONR1IR2 and. al W}
Orﬁhtﬂﬁ@l y %r@b@dem t%aeiecimrnm thengepaprgensisting of hydrogen,

akyt AR o By B O e AL NRESCQR®,

togemrrmthrtdeaﬁtrogm atdmsvieewbich thiey airg aﬁgche@lfoaﬂtaa@w@q lagiam
having g-8 ring 3 neqngar bon

R is hydrogen, alkoxy, -SOR16, -SOoR17, -C(O)OR'7, -C(O)NR18R19, alkyl,
halogen, fluoroalkyl, difluoroalkyl, trifluoroalkyl, cycloalkyl, alkenyl, aralkyl, arylalkenyl,
heteroarylalkyl, heteroarylalkenyl, hydroxyalkyl, aminoalkyl, aryl, thioalkyl, alkoxyalkyl
or alkylaminoalkyl;
and

R54 is selected from the group consisting of hydrogen; alkyl; fluoroalkyl;
difluoroalkyl; trifluoroalkyl; cycloalkyl; cycloalkyl substituted by 1 to 3 substituents
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(O)NR'R?, -C(O)OH, -C(O)OR' and -CONR'R?; alkenyl; alkoxy;
arylalkyl; arylalkenyl; heteroarylalkyl; heteroarylalkenyl; hydroxy; alkoxy; hydroxyalkyl;
alkoxyalkyl; aminoalkyl; aryl; heteroaryl; thioalkyl and alkyl substituted by 1 to 3
subsituents selected from the group consisting of urea, sulfonamide, carboxamide,
carboxylic acid, carboxylic ester and sulfonyl urea;

and pharmaceutically acceptable salts thereof.

2. A compound of claim 1 wherein R® is absent and a double bond is present
between X and the carbon where R® is otherwise attached.
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and is substituted by 1 to 2 substituents sel ected
from R21- phenyl and R21-pyridyl. WO 2006/ 041872

WOCHI6SEI05/ 035745 95 17. A compound of cl ai mp&T/US2005/035745

wherein Wis aryl, heteroar$l or aryl substituted by
hal ogen or -CN. 5 18. A conpound of claim1 wherein
R32 and R33 are hydrogen or alkyl or wherein R32 and

3 ' 37 LG FO? hetahBired teTerm thd ring Q.
%ﬁ@E%&@% ﬁﬁwﬁ%eam% 1 er e:énHé:lo Bis cis or d
trans -(CH2) n4CR1 2=CR1 2a(CH2)n5-, where n4 and ns
ar.e 1 G’]ISCHZ CH(al kyl ) or
C&?WP?‘QM O%I?@méﬂﬁemﬁ Qo where nis 1; 15 R3
is -C(O NRL8R19; R10 and Rll are hydr ogen; R18 and R19
are hydrogen, al kyl, heteroary

- O NH) - NH2 |
RALCQPPPUNG of glakyp|4 WheKR erlﬁ‘reEI‘ Iwﬁmﬁ?ﬂg i$bgle, wherein a

compeRaie oA A SRR R0 o

10.

11.

-NR1S(O) 2R2, 20 -NRLS(&) 2NR1R2, -C(O OH, -C(O ORl or
-C(O NRLR2; where Rl a re hpdeogen, alkyl or
al koxy; or R18 and R19 g8he nitrogen to
whi ch they are attai 0 or bicyclic

het erocyclic ring o'4to: with 1-3

het er oat ons sel ect efl-f1-om, S S(O, S(O2 and
C=0 wth the prov(ias_t"ﬁ_t'xt e R3%t om are not

adj acent to each other, unsubsyitu qql or substituted

with one or nore groups sel ected fFom al kyl, hal ogen,
hydr oxy, al koxy, aryl oxy, arylfakkaoxy, - NR1R2
-NRICOR2, -NR C(ONR R2, -NR C(O , -NR1S(O) 2R2,

-NR1S(02) NR1IR2, -C(O OH, +&6RdIeRl, -CONR R2 and al kyl
optionally substituted with -NRLR2, -NRLCOR2,
-NR CONR R2, 30 -NR C(O OR2, -NRlS(OZRZ

oy Y GETBONR & SRRy WS el EaR Ay wner ai n sal d phenyl

or heteroaryl substituted wth the fol |l owi ng

moi eti es, hal ogen, -CN, -CE3, , O al I&y - SO2NR4 RS
or Amwurmsof ¢jaim 1 wherein R" and R are hydrogen.

A compound of claim 1 wherein J is -CR'R*-,
A compound of claim 1 wherein R" is hydrogen and R®is methyl.
A compound of claim 1 wherein for J,, nis 1.

A compound of claim 1 wherein A, is oxygen, G is -CH(Me), and M, is absent

wherein a compound of formula | has the following structure:
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WD 2006/ 041872 PCT/ US2005/ 035745 96 two adj acent
noi eties forma fused nethylene dioxy ring with the
woandmmss7eo whi ch they attached; and R32 and R83/BR@®5/035745
hydrogen or al kyl or R32 armd R33 are conbined to form
aring 15 structure where Qis rjv . 20. The
conpound of claim19 whgrein R3, R32, R33 and Ware
defined as follows: R3|{R32 33 WNNEX2 -CH3 Et H
KN_~NMe2 - CH3 Et W2 - CH3 Et

Z~N-,~ NH2 -CH3 - 00 i ~CH -CH3
-CH3 NHO-CH3 - C]\Il\i H/ HCH3 -CH3 N~ ONE
/ND - CH3 - CH3 WO 20067-04-+87. \PC"R'TQ’U 2%03%/ 035745 97
n \\\ ’/
: R11
B
\Het
formula |

12. A compound of claim 1 wherein X is CH.

13. A compound of claim 1 wherein B is -(CH2)n4CR12=CR128(CHy)ns-, where n4

and ns are 0.

14. A compound of claim 1 wherein R® is heteroaryl, -C(O)NR'®R®, -NR'®C(O)R",
-NR'8C(0)OR'®, -NR'®3(0),R'® or -NR'®C(O)NR'®R"®.

15. A compound of claim 1 wherein R'® and R'® are hydrogen, alkyl, heteroaryl,
-C(NH)-NH_, aryl, R?'-aryl, or alkyl substituted with one or two moieties selected from
cycloalkyl, halogen, hydroxy, -NR'R?, -NR'C(O)R?, -NR'C(O)NR'R?, -NR'C(O)OR?,
-NR'S(0)2R?, -NR'S(0).NR'R?, -C(O)OH, -C(O)OR’ or -C(O)NR'R?; where R' and R
are hydrogen, alkyl or alkoxy;
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, with 1-3 heteroatoms selected from O,
N, S, S(O), S(0O)» and C=0, with the proviso that the S or O atom are not adjacent to
each other, unsubstituted or substituted with one or more groups selected from alkyl,
halogen, hydroxy, alkoxy, aryloxy, arylalkoxy, -NR'R?, -NR'COR?,
-NR'C(O)NR'R?, -NR'C(0)OR?, -NR'S(0)2R?, -NR'S(O2)NR'R?, -C(O)OH, -C(0)OR’,
-CONR'R? and alkyl optionally substituted with -NR'R?, -NR'COR?, -NR'CONR'R?,
-NR'C(O)OR?, -NR'S(0)2R?, -NR'S(0)-NR'R?, -C(O)OH, -C(O)OR' or -CONR'R?

16. A compound of claim 1 wherein Het is pyridyl attached to B by a ring carbon
and is substituted by 1 to 2 substituents selected from R?'-phenyl and R*'-pyridyl.
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R3 R32 RB3 W o -CH3 -CH3 NIO-CH3 -CH3 O.,CH\ N
/| ~~OH -CH3 -CH3 6CN HO-CH3 -CH3\ NOH -CH3 -CH3
wor006/04182~OH - CH3 -CH3 CN H -CH3 -CH3 ~Ni ~NpOwhiseds/635745
HOO-CH3 -CH N-~-NOEt SON, \ OH-CH3 -CH3 \ H
~/ OH-CH3 -CH3\ NH, / N-,NHSOpEt -CH3 -CHg H
NY"IOH -CH3 -CH3 H\ -CH3 -CH3 N H =/

17. A compound of claim 1 wherein W is aryl, heteroaryl or aryl substituted by
halogen or —CN.

18. A compound of claim 1 wherein R® and R* are hydrogen or alkyl or wherein
R* and R® are combined to form a ring structure Q, where Q is

g

3

19. A compound of claim 1 wherein

B is cis or trans -(CH2)n4CR12=CR128(CHp).s-, where n4 and ns are 0;

A, is O wherenis 1;

G, is CHa, CH(alkyl) or C(alkyl)z;

Xis —CH-;

Jn is CH> where nis 1;

R3 is —-C(O)NR'R";

R and R"" are hydrogen;

R'® and R'® are hydrogen, alkyl, heteroaryl, -C(NH)-NHj, aryl, R*'-aryl, or alkyl
substituted with one or two moieties selected from cycloalkyl, halogen, hydroxy,
-NR'R?, -NR'C(O)R?, -NR'C(O)NR'R?, -NR'C(O)OR?, -NR'S(0)2R?,
-NR'S(0)2NR'R?, -C(O)OH, -C(O)OR' or -C(O)NR'R? where R' and R® are
hydrogen, alkyl or alkoxy;
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, with 1-3 heteroatoms selected from O,
N, S, S(0), S(0)2 and C=0, with the proviso that the S or O atom are not adjacent to
each other, unsubstituted or substituted with one or more groups selected from alkyl,
halogen, hydroxy, alkoxy, aryloxy, arylalkoxy, -NR'R?, -NR'COR?,

-NR'C(O)NR'R?, -NR'C(0)OR?, -NR'S(0),R?, -NR'S(O2)NR'R?, -C(O)OH, -C(O)OR,
-CONR'R? and alkyl optionally substituted with -NR'R?, -NR'COR?, -NR'CONR'R?,
-NR'C(0)OR?, -NR'S(0)2R?, -NR'S(0)s:NR'R?, -C(0)OH, -C(O)OR" or -CONR'R?;

Het is pyridyi;

W is phenyl or heteroaryl wherein said phenyl or heteroaryl substituted with the
following moieties, halogen, -CN, -CFs, OH, O-alkyl, -SO,NR* R® or -CONR* R®, or



OH-CH3 -CH3 \A,,,,,~ W 2006/ 041872
PCT/ US2005/ 035745 98 R3 R32 R33 W-CH3 -CH3 ~ -~oH 6
WO 20d/04@#8 -CH3 H~ 2 0 6 -CH3 -CH3 OH - CH3 - eEB/uShooshBs745
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.CI—BCH3CN 0 K-10H -CH3 - CH3 H 21. The co nd
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e o B via ring carbon substituted with W 5 W
they%&%@ngpaor heteroaryl wherein said phenyl or
het eroaryl substituted W|th the follow ng noieties,
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BoP 8RR e,y siodn SRAEH! o1 e £ BpiTh- P gimiag fokih a ring
dloxyrlng Wi t hot arbons to which they attached;
and R32 and R33 ined to formQand Qis 10
and R3 is defined as follows: R

structure Q, where Q is

20. The compound of claim 19 wherein R?, R%, R* and W are defined as follows:
R3 R32 R33 w
O EaaA"4
"’v_/U\ ~_NEt “CHs Et @
N
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O E
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" E
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O [V ave
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WO 2006/ 041872 PCT/ US2005/ 035745 99 H NyOet CH
NyOVe OHN NyN HNNH2 NH 22. A conmpound of
woheisruis7Taherein B is cis or trans PCT/US2005/035745
- (CH2) n4CR12= CR12a(CH2) n5, 9here n4 and n5 are 0; 5
An et —S 2 \.,H(—al r\_yl) -Of
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- NR1C( O) NR1R?2,

- NR1C(O) OR2,

- NRLS(O) 2R2,

-NR1S(02) NRLR2, -C(O)OH, -C(O)ORL, -CONRIR2 and al kyl

wopbticmagd7ky substituted with - NRLIR2,

- NRI COR2, PCT/US2005/035745

-NRI CONRI R2, - NR1C(O) OR2, 98NRLS( O) 2R2,
- -C(O OH - C(O OR1l or-CONRLR2:—25 Het
|; pyridy® Wis |phemit o heter aryl Wyer ei n |sai d
phenyroorTneter oaryl bstlit W th™{ or
fall ng _noi eti ¢gs, 'ﬁg{éoge B"@N - al kyl ,
- 32 OHCONR 4 5 WD 2006/ 0418
PCT/ US20 035745 100 twg adj acent nd ' orm a
fused grethyl'ene di oxy[ingd wigfy the céwbons t 0| whi ch
they;iL t H.and and ’R32 and °R33 are hydr ogen or
al kyl* o and |R33 are gonbined to arijpng S5
stiructure & wherle Qis sg~ 23 | The Yonjfound| of
cliai mRP2 whergin |R3,_crB2, {RIgHNd Warg¢ defined as
f%ll R332 |R33 Wwwvv NY O NUO H Et
| i MHOEt [{O NUCEt -|CH3 Et {10 t -CH3 Et \
O J MyCEt <CH3 = I0H3—O-/—(CH3—Et—-N-A-wah—F-F
E)]\ oH -CHs -CHs CN
VK
O AN
BN J\/OH -CHa “Chs CN
N
O = T
)]\ A _oH -CHs -CHs CN
)
O W
-CHs | -CH cN
E)LN/><OH @/
H
O avavavy
g )J\NZ/OH -CHs -CHs J\: _CN
H

21.

The compound of claim 20 wherein,

B is -CH=CH-;

Het is pyridy! attached to B via ring carbon substituted with W;

W is phenyl or heteroaryl wherein said phenyl or heteroaryl substituted with the

following moieties, halogen, -CN, -CFs, OH, O-alkyl, -SO,NR* R® or -CONR* R®, or
two adjacent moieties form a fused methylene dioxy ring with the carbons to which

they attached; and

and

:

R®2 and R are combined to form Q and Q is :

R® is defined as follows:

R3
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20

25

N-CHB Et F -CH3 -CHB NNF / N-CH3 -CH3 N\l F WO
2006/ 041872 PCT/ US2005/ 035745 101 R3 R32 R33 W H N
woOGChis/k1872- CNH2 O H N NH2 -CH3 -CH3 O c15F HpreTAGER)S/035745
-CHs NYNH2 / H-CH3 -CH3 MINOH HI / H NH -CH3 -CHs
N_N-CHs -CH3 (t~ C -CHs -CHs N\ N++O I \ N -CH3
{1 CH3 NyOEﬁ,’ -gds -CH3 CN O NyCEt -CH3 -CH3

U

22. A compound of claim 1 wherein

B is cis or trans -(CH2)n4CR12=CR123(CHy)ns, where ns and ns are 0;

Anis O where nis 1;

G is CHg, CH(alkyl) or C(alkyl)z;

Xis —CH-;

Jnis CHz where niis 1;

R3 is heteroaryl, -NR'8C(O)R'®, -NR'®C(O)OR® or -NR'®S(0).R'"";

R'® and R'! are hydrogen;

R'® and R'® are hydrogen, alkyl, heteroaryl, heterocyclyl, -C(NH)-NHy, aryl, R*'-
aryl, or alkyl substituted with one or two moieties selected from cycloalkyl, halogen,
hydroxy, -NR'RZ, -NR'C(O)R?, -NR'C(O)NR'R?, -NR'C(O)OR?, -NR'S(0)zR?,
-NR'S(0):NR'R?, -C(O)OH, -C(O)OR' or -C(O)NR'R?; where R' and R® are
hydrogen, alkyl or alkoxy;
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, with 1-3 heteroatoms selected from O,
N, S, S(0), S(0), and C=0, with the proviso that the S or O atom are not adjacent to
each other, unsubstituted or substituted with one or more groups selected from alkyl,
halogen, hydroxy, alkoxy, aryloxy, arylalkoxy, -NR'R?, -NR'COR?,

-NR'C(O)NR'R?, -NR'C(0)OR?, -NR'S(0),R?, -NR'S(O2)NR'R?, -C(O)OH, -C(O)OR',
_CONR'R2 and alkyl optionally substituted with -NR'R?, -NR'COR?, -NR'CONR'R?,
-NR'C(O)OR?, -NR'S(0)R?, -NR'S(0),NR'R?, -C(O)OH, -C(O)OR' or -CONR'R?;

Het is pyridyl;

W is phenyl or heteroaryl wherein said phenyl or heteroaryl substituted with the
following moieties, halogen, -CN, -CFs, OH, O-alkyl, -SO.NR* R® or -CONR* R®, or



OB6CN N ~i -CHs -CH3 \ CN 11 Ol / HN"~ -CHs -CH3
CN 11 Ol / N~-CH3 -CH3 CN Sn O HQ/ I -CHs
woehi/M1€N N, S \ / WO 2006/ 041872 PCT/ US2005/ 0BBTAS2005/035745

102R3R32R33WIVVV NOlO(CHS -CH3 \ I\Io OH CHS
-CH3 6F N -CH3 -

CH3 - CH3 -
two aéjEiceaumoistiesdorm @th@edﬂn@hﬁlleﬁ?ﬂc’%@m% Wilh ’fh% qaébons 10 which

is heteroaryl substituted wwith W Wis
theya&%ﬁ‘egu%@?ltut ed with halogen or CN; R32 and R33 are

and conbined to formQand Qis and R3 is defined as

T 98 5 are hydrogen or alkyl or R* and R* are combined to form a ring

g

structure Q, where Q is

3.  The compound of claim 22 wherein R, R, R*® and W are defined as follows:

R3 R32 R33 W
H
N. O -CHs Et
U
G
L‘{HTOK H Et T
O
LLL:H\H/OE’( H Et T
0]
i{ﬁ\n/oa _CHs Et T
@]
© : E
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N OEt -CHs -CHs
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© E
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o) 7 F
H ~ |N -CHs Et
',_{ N
o) 7 F
v -CHs -CHs
_N N
'771 N
Q 7 F
w [N -CHs -CHs
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'ZQ N




R3

HNyOEt H Il

NYOVe N NYN /

H NyNH2 10 25. A
conpound of claim1l wherein Bis cis or trans

wWoRWHANMWICRL 2=CR1 2a(CH2)n5, where n4 and n5 a&aC®/U32005/035745
An is O where nis 1; G1 i30CRL R2 where n is 1, where

Rl-and R2 are alkyl or hydrogen, -WD-2006/041872
PCT/ US20R8/ 035745 /% X isRECH; J" MW CR R where
nirs Iy wiere RI d?ﬁz are dr ( ;
het e gl& eter oaryl'al kyl , = 0- 4
- NR18 -INRI 8COR19]| - NHNH 5(0) 2R19,
- NR18C( R18R19 or -NR18NR18R 9; R d R11
arne hyldrogen R18 i_é hydr o PB R19 i3 Oal kyl| or NH2;
Het iegN kegoanyl ; Wis ary subst ed by il to 3
substrtyents 1rndependently sel ecte the |10 group
cansi st na of hallogen, -CF3 ON, nl ky"_aFkoxy and
-(,(O)?l 7vand R32 a@plis 8 agHjallkyl or r| R32 arjd R33
and e carbons to which they ar ttached, are
canb oNferm|Q 15 26| The conpound_ef cl gim 25
v\/re!“m A s—eychoalky—27—TFhetconpound—of—€l ai m 26
wh ti tQtgd ¢cyeCbhhexyl . 28 The donpound
of 2in Wis phenyl substl utled wijt h
ha . /
-CHs -CHs f
-CHs -CHs f CN
-CHs -CHs f
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29. The conpound of claim 28 wherein said halogen is

F.

30. The conpound of claim25 wherein R3 is

wolbic(od) gz et hyl, /etN-- N 25 - C( O NHCH2CH2OH, PCT/US2005/035745
- NHC( NH) - NH2, N3, -0-phenyhonr 31. A conpound of
f

24.

rmula | selected fromthe group consisting-of: WO

N
N

D06/ 041872 PCT/ US2(8P3/ 03574:533 104 O HN OH N-[CEt ~NH2

2
O@L;FIL ANH O H H O n HOHOHO H'
N, = H H\ H\ T—¢|&I3H 'C%Q‘-I NI&N\ \'' I NI

FF \I\F ~NNJ| ON3 HO HOMHHHH

N\ CN and 11

“’x/\ DAOH CHs | -CHs l
F

%/\I\O -CHa -CHs 1
F

'%?“/\N - ”3 - ”3
i “F.

The compound of claim 22 wherein,

B is -CH=CH-;

Het is heteroaryl substituted with W;

W is aryl substituted with halogen or CN;

:

R%2 and R* are combined to form Q and Q is ;

and R® is defined as follows:

25.

A compound of claim 1 wherein
B is cis or trans -(CH2)n4CR12=CR123(CH>)ys, where ns and ns are 0;

Anis Owherenis 1;
Gnis CR'R® where n is 1, where R' and R? are alkyl or hydrogen;
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F 32. The conpound of claim1l wth the foll ow ng
structure ORI HR32 OHR33 HHN W5 wherein W
we2posRas7and R33 are defined as foll ows: R3 R3PCRAB2005/035745
NNB2 -CH3 Bt H ~Ni~NMe2 -@8 Et HI / WD 2006/ 041872
PCT/ US2005/ 035745 105 R3 R32 R33 WOH -CH3 Et H "az~
HX-is €lH-; - CH3 Et ~~NH2 -CH3 -CH3 HO-CH3 -CH3 N 1

© \\(N? R? wh% n%{f’ witk R’ and@lz'%yoq:'ﬁgerﬁ\“l" /" O-CH3

R3 is heteroaryl, heteroarylalkyl, -O-aryl, Na, -NR'C(O)OR'®, -NR"®COR®,
_NHNR'®R'®, -NR'85(0).R"®, -NR'®C(O)NR'®R'® or -NR'"®NR"*R"",

R® R'®and R'" are hydrogen;

s hydrogen;

R is O-alkyl or NHy;

Het is a heteroaryl;

W is aryl substituted by 1 to 3 substituents independently selected from the
group consisting of halogen, -CF3, CN, alkyl, alkoxy and ~C(O)OR*7:
and

R* and R* are alkyl or R* and R*® and with the carbons to which they are
attached, are combined to form Q.

26. The compound of claim 25 wherein Q is cycloalkyl.
27.  The compound of claim 26 wherein Q is substituted cyclohexyl.

28.  The compound of claim 25 wherein W is phenyl substituted with halogen or
CN.

29. The compound of claim 28 wherein said halogen is F.
30. The compound of claim 25 wherein R® is -NHC(O)O-ethy,

[N

N
-C(O)NHCH,CH20H, -NHC(NH)-NHz, Ng, -O-phenyl or I

31. A compound of formula | selected from the group consisting of:



NEt ~,~ 40 -CH3 -CH3 \ N

"~H/ O-CH3 -CH3 \AN H/

O-CH3 -CH3 No, | OH6F N-~OH -CH3 -CH3\ H( / O-CH3
woGhis/M1871 O < 0 -CH3 -CH3 H-OH O\ \, CH - CEBTASRIDS/035745
CN H WD 2006/ 041872 PCT/ U$@005/ 035745 106 R3 R32 R33
%'V-I(] z~NN Owve -CH3 -CH3 \
|

Q HN

HN/

Hp O JLNNyOEt -CH3 - CH3

NI\C]—| CI-B-_C}HSOH' 0 ,_7GH3-CH3 ANCH

oO HN

32. The compound of claim 1 with the following structure

OR3

5 wherein W, R®, R*2 and R* are defined as follows:
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H
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CN AN71,10H -CH3 -CH3 H 33. The conpound of claim1

wth the follow ng structure
wohersaum7R3 i s defined as fol |l ows:
NCSO O/ CN N NH H-NH2 Mbé O /

ORRHOH HHNF 5
R3 0 N-~OHPCDUS2005/035745

I NH2 N\ 34. The
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wherein R3, R32, R33 and Ware defined as follows: R3

R32 R33 WNyO -CH3 Et NUOHE IONJUOEt HEt I |1
wO200d/00E72- CH3 Et O NUOEt -CH3 Et |l 615~ O RgOES2005/035745
-CH3 -CH3 01 / -CH3 Et HWC IN/ F H\ N-CH3 Et 6F
[ —CH3-CH3 - H\-N6F H -CH3 -CH3 / WO 2006/041872

PCT/ US20R%/ 035745 1R% R3 REPPR3B W HWE -CH3| Et  NNH2
0

6E-OH = - CH3 - CH3 A\INH2 Y
E)J\N OH -d)!'lg -CHs CN
K

VRS

0
zz)]\NZ/OH “CHs “Chs CN

33.  The compound of claim 1 with the following structure

34.  The compound of claim 1 with the following structure
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R3 R32 R33 WNo -CH3 -CH3 6F OH -CH3 -CH3 | \ 'No
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5 Anis Owhere nis 1; Ghis CRL R2 where n is 1,
where R1 and R2 are al kyl or hydrogen; Jn is CRlL R2
wohere4m7zs 1, where RL and R2 are hydrogen; R®CTRB0005/035745
and R' are hydrogen; Het i1s0 a heteroaryl; 10 Wis
aryl substituted by 1 to 3 substituents independently
sel ectegsfrom the gioup| cqe®i sting ofyhal ogen, -CF3,

SN | ,‘I II 1 all PP V)
Ny T

g ——arxkoxXy ¢ —¢ Ul [ and“‘mﬁd_%i% are
al%kyINory R32 and deqH%nd vvl;ﬁe'the cs t o |whi ch

t hey attached, are conbined to mQ 15 37. A
conpound of claim36 with the foll owherg~formila O H O
HHN Wor CN |wherein Wis E 16CN-20-38 Alconpound

of T ai M th theHiol | owcRg flor mul B WO 2006/ 041872
PCT/ US /035745 112 OOH O H| Fi ~ 1 W| F CN or
whe!rein Wis .61F CN 6CFB8. 5 39. A ?:und of claim

:_\M_tih/_{_he f ol gwi-rg—Foriritae: o
@ -CHs | -CHs i
E

E/\U ] CHs | -CHs Wi
F

35. The compound of claim 1 with the following structure




R3 RIORBRI0O EER32 AA/ Q G XRGXROR M
n M 33 n Rll1 Rl11 B~Het B~Het where X is -CH or
wole06/0kB8740. A corrpound of claiml1l with the fokCowisSnws035745

formJI ae: R10 R10 An :'c E1R32 | | RGﬂCnRBS n vh Rl11
' Het B~Het 15 41. A,conpound Ialml with
36. 1 GSNPRUIhG! £ BT WeereleFS 3o oAty wher & double bond i

I S e T e
andho Ri 0
B is cis or trans -(CH2)n4CR12=CR1228(CHa)ns, Wwhere ns and ns are 0;
5 Anis Owherenis 1;
Gn is CR'R? where n is 1, where R' and R® are alkyl or hydrogen;
Jn is CR'R® where n is 1, where R' and R? are hydrogen;
R®%, R' and R"" are hydrogen;
Het is a heteroaryl;
10 W is aryl substituted by 1 to 3 substituents independently selected from the
group consisting of halogen, -CF3, CN, alkyl, alkoxy and —C(O)OR17;
and
R* and R are alkyl or R* and R* and with the carbons to which they are
attached, are combined to form Q.
15
37. A compound of claim 36 with the following formula

@ CLe
wherein W is F CN

20 38. A compound of claim 36 with the following formula
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R32 An RO QA | RO G~ RGir R33 Mn Mn Rl11 B B Het
Het O RB RoRBRoR32 QR2ii R1Rs R 4YR'R33
w820de/0k1878 B Het Hot 0 0 o R32 R 0 4R AR2 OpB3/URR00BMD35745
R33 R'1 R2 1 Het Het 5 4212 A conpound of claiml

with the following fornulae: 0 0 0 ~OR3 Ro R3 RoO

R5~ S R54 R32 N N QRsO 1HR33 RR R 2

wherein W is

- 39. A compound of claim 1 with the following formulae:

R3 R10 R® R10
E E R
A ~ A P 32
| 9 |
RO ®
Gn\ /X Gn\ /X R33
M, Mn
R | R
B
\Het \Het

where X is —CH- or —N-.

40. A compound of claim 1 with the following formulae:

R10 R10
E E
~ - Raz
| D |
| . |
Gn\M G“\M Ras
n Rt n Ri1
B B
\Het \Het

41. A compound of claim 1 with the following formulae:



Rii RRi BB Het Het WO 2006/ 041872
PCT/ US2005/ 035745 114 43. A pharnaceutica

woaoaaid7eon conpri sing an effective amount of PaT/US2005/035745
conpound of claim1 and aipharnmaceutically acceptable
carrier. 5 44 A method of inhibitipg thronbin

receptors cg
need of sch
conpoundy o >
t hr onbosi theroscl-rQS|s resq
angi na Qéctorl i_gepesis r Q\
arrhyt hm-axza 3 10

or condition, hearf fa'ure, nyocardia
gIonerulonephrltléi\jhronbotlc stroke,

anpr issi ng adni ni stering
treatqeny an effective

~
t hr omboenbol ytic stréRe, peripheral vascul ar
di seases, cerebral ischem a, rheunmatoid arthritis,

rheunatisn1 @strogliosis, a fibrotim disorder of the

Het

Iung orRPntestinal tr

liver, kldne;,

| upus eryt tiple sclef

ost eopor 68i s, hriti s rena , acute
renal failure, enal

vascul ar Ghqnegstasi al i sch@ma, b Raa

i nfl ammat i onWh dlabrtes_ di abetic nedepath erebral
stroke, cerebral ig i a, nephritis, canger,

mel anoma, renal celT™Ngarcinoma, neuropathy a ATt or
mal i gnant tunors, neurodegenerative and/or neurotoxic
di seases, conditions, or injuries, inflammtion,

ast hma, glauoorra3 nacular degeneratpon psorlaa;s
endot hel i al R 3

ki dney or

spi nal cékd injury] orpa synpicq1or result t her eof
conprising adm nisgering to a manmmal in nesd of such
treatnent an effectiwgestanount of at | east oné&etconpound
of Caiml. 25 46. The nethod of claim45 wherein the
i nflammat ory di sease or condition is irritable bowel
syndronme, Cohnbs dlsease nephritis of a radiatign- or
chenot her apy-
di sorder of.

42. A compound of claim 1 with the following formulae:

0O 0]
NS F R \//
S N
| D
R
R1 33
R2 R‘l‘l
B\ B\

Het Het
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47. The nethod of claim45 wherein the respiratory

tract disease or condition is reversible airway
wohsideuscgeon, asthma, chronic asthma, bronchit PETWS2005/035745

chronic airways disease. 3B 48. The nmethod of claim

45 wherein the cancer is renal cell carcinoma or an

angiogenesis rel ated di sorder. WO 2006/ 041872

43. 6%@%’%&%@ ééggéélﬁoﬁ%om-ﬂ?%lﬂﬁaéﬁ effebfive br’ﬁd’lﬁn‘ﬁ@f a compound

erein e neur generative di'sease is Park |nson S
of claitnslkeasd a mmamﬂlcallmma@el@rw s, Alzheimer's
di sease, Huntington's disease or WIson's disease. 5
50. The nethod of claim45 further conprising

44. afiisdE bf ﬁmlmtln%ﬂﬂetntﬁmmmm@nsmupmmag legnehisartrigie a
agents. 51. A nethod of tr

mamd} Baen & 488 eaEEeBHaE eCW{)%@FPé’HSBEﬂ comppulidfclaim 1.
pectoris, angiogenesis related disorders, arrhythm a,

a cardlovascular or circulatory disease or condition,
45, hdantetihad bﬁtreatmgmmmhcms iatiherosclesesis, restenosis, hypertension,

r ul on hrit t
anglr{ganpgﬁgggn% 99%(5%% Ir%IE{e‘nggﬁ % r%ﬂlﬁggr&%l a cardiovascular or
circulitegaiesase 6r ebridition, Stdmtﬂaﬂurer hﬂymrmrdlaﬁlrﬂanohont is,
rheumati sm astro J|03| a fibroti dIS

glompry)@pepiiitiss dyrombaiis %Fok@n#k@mq%mt@&%% Stf%ﬁtepgerfrﬁ%bem Vascular

dlsee{sléguée%@féhgaﬁérﬂ%ﬁhe%a% biribifis Shleagist, astrogl|03|s a fibrotic
ost eopor osi s, gl orrerul onephritis, renal di sease,

disordenaf tealivaur idney,HuBaios intestnal tegot.wysterpieddpus 5960?@@ osus,
multlaf)engcgértog?é 31 %cgr{b"’rl)s@glgﬁ{grﬁpn@bﬂﬂﬁ@rren P&Eéﬁi@té&ﬁe renal failure,

ropa cerebral stro
chrogierrehalafailuss; henalasascokap homeczstaens\,rreeal ispbeEir r’ﬁiadqlegn al

e AT SR Ok LA R3PS

ne kﬁﬁl@dbéht%}smél’éncbrﬂlaufén%fﬁcel?@aﬂdﬁdrﬂmwmpatmsaﬂiwar malignant
alicoma, ' macul ar degenerati on soriasls

tu mcesadmu*r@u:egenera@ygfm I RS rgtoxist @lgggsqﬁ, coRditigngepr injuries,
1nf|a|§1[qgeﬂg%|s & tﬂM?églt'aﬂ&ﬁg"maféﬁkr%e?érng%tﬁarpf sbﬁ&snbuéﬁéothellal

oin 'nal tract ratory tract di sease
dysftﬁlﬁctm‘lﬂisbrdms of Hub mterohdﬁejoooiung mflamﬂmﬂ@ar tligorders of the lungs

and gégmgp%%lﬁgl ’frﬁer lrc%),sdp?r%&org trasr\?ﬁﬁ?see eocir c\r@?ﬂﬁﬁ\,% 13’[10? fibrosis,
end&ﬁgﬁ’él'o@'sﬂﬂﬁc@@ﬁ‘ pidEsntaDditeagesr@nwalinds ona&qblmil wmmjury, ora
treatnment an effective appunt of a co

symmoan ar 1esult iberentneemersioafainigtardRg 10 3 Cit“" Brgf of such
veafft o S EANElp RN of e .*%‘ﬁ&@%“ﬁ?gﬁﬁﬂgzﬁ’?‘*"fﬂ Pagent s

46. The method of claim 45 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.

47. The method of claim 45 wherein the respiratory tract disease or condition is
reversible airway obstruction, asthma, chronic asthma, bronchitis or chronic airways
disease.

48. The method of claim 45 wherein the cancer is renal cell carcinoma or an
angiogenesis related disorder.
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is selected fromthe group consisting of thronboxane
A2 biosynthesis inhibitors, GP 30 Ilb/llla
wenb@gamrst s, thronboxane antagoni sts, adenosi RET/US2005/035745
di phosphat e i nhibitors, cydldoxygenase inhibitors,
angi ot ensi n antagoni sts, endot helin antagonists,
angi otensi n converting enzyne inhibitors, neutral

49. e%%@%ﬂﬁ??ﬁclém BiviHYdr8in theNd F8asydithiive diseasbiis Parkinson’s
~~ and platelet aggregation inhibitors.’ 35 53. The method
diseast, A tropi2 Ialesaleicierosie, Alreimeradiseasdi bvategioars disease or
._agent or agents are aspirin, cangrelor or clopidogrel
W"S‘H?g§ [$45&: WO 2006/ 041872 PCT/ US2005/ 035745 116 54.
Thedmat hod of claim53 wherein the additional
cardi ovascul ar agents are aspirin and, ¢l opi dogre
50. b1l mefaod of M FRduRRPHERNBNSBO R R BisteiRG & Raghiwo
th gﬂ‘['&él ¥ difygscul ar agents are aspirin and
era@andrewgr e e AR 0d of Tnhi biti ng cannabi noi d
receptors conprising admnistering to a mamal in

st. oef ol kteb O ERnghl, S SR ERARlo Ry ahion.
angindpastiorib] aagibgenesis klatedl disopteusdardfiythivda,m taidiovascular or
circuiagfgrlyadtiggaée(z) gm:ond]itslon, 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 a compound of claim 1 in combination with at least

one additional cardiovascular agent.

52. The method of claim 51 wherein the additional cardiovascular agent or agents
is selected from the group consisting of thromboxane A2 biosynthesis inhibitors, GP
llb/Illa 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.

53. The method of claim 52 wherein the additional cardiovascular agent or agents
are aspirin, cangrelor or clopidogrel bisulfate.
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54.  The method of claim 53 wherein the additional cardiovascular agents are
aspirin and clopidogrel bisulfate.

55.  The method of claim 54 wherein the additional cardiovascular agents are
aspirin and cangrelor. '

56. 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.

57. A compound of claim 1 in purified form.

58. A compound of claim 1 in isolated form.



