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

ANTAGONI STS BACKGROUND OF THE | NVENTI ON The present

' relates to nor-seco hinbacine deri valch&3005/035745
W%ﬁ@@%ﬁ% be wuseful as threnbin receptor ant agonl sts

in the treatnment of diseases associated with 5

t hronbosi s, atherosclerosis, restenosis, hypertension,

angi na pectoris arrh thm a, heart failure. cerebral

i schem a, strQERLr ¥;:: NTAGQANISES 5nq

cancer. Thronbin receptor ant agoni sts are al so known

as protease activated receptor-1 (PAR- 1) antagoni sts.

The conpounds of the invention also can be useful as

BAGP«BR@QJNEI@FWJNVEWON i nhibitors for the treatnent
of rheunatoid arthriti system ¢ | upus erythemat osus,

nulThe preseyyiinyergion redﬂtggé@ é@f'S%Q atraeafaae éﬂe"NéH\éﬁS which can be

ooy BRI PHEEL st GBS B Elageo pgociaea i

thro@wekisO atHersstlafisid, rastenosizd hgp@rmemm@ramgm@pbcwri%o agythmia,
such as reversible ai rway struction, chronic asthm

hear failuse cerrBbtal dschamaia; atr@kﬂ,mur@d@@ﬁn&;rahv%elseases and cancer.

Thvdp B TBE S SPlaGER R ot P G b Fho e8P diaBRGRCHEEBar

PAHlﬂfa?ﬂ@g‘dn@t%' ITHey 8@®p ouﬁaé offtigninveatior alsd cireb& ngeful e
present in such ceII %/ pes as hunan Pl atelets
qr

canmwdéc%mtwgmb@%@e dhe &ieatmasl elathegmateickardhritis,
systé@ik{e @?b?%ﬁmg&aﬁ)@ '}ﬁmﬁﬁﬁ%{)secle ?jaed?et{e%aésttééﬁﬁ’ﬁ:gls repal

ischéimiaydeesihral siroke acerebel yschehtia) nmirﬁrsotnﬂ@n&mdtory disorders of the
fibrop roliferative di sorders, as well as 20 other

|Un9§@é‘r&?@ﬂ@'n'fﬁs'(}mﬂéfaqthﬁl@ﬁrfﬁsrpl@ﬁmﬂf@t disosdersrsyahaas geversible
all’ngtopg e ch?@%n@ ast JH ?Jr‘@ gt “‘I‘Vhe"’\ﬂ{/é‘ﬁt%H afso relates to

des een |
phamhacemmualeccmposrinbus sbpprising saddlcwm]mulm‘sst itutions of
ami_no acids on thronbin receptors. _In Bernatow cz et

al Thrombigds kneyarip haye q 1@@%{)/ of @ctlwsegimgéferemt&qﬂatypaﬁd
Thrd?ﬁﬁ‘ihq Qﬁtbﬂfﬁr&‘fiﬁoﬂh ?Sbgfpﬁggé@ XIQ ﬁs'gflg RtERss A8 HeR I platelets,

cep agoni st s

vastharrstamlsl\cEthlmusde)deﬂs éhdstheRdl eelis anarflbiibblaBize - It &utharefohd
an trans-

expegiem Hiasynosnbinyeeepios Aptageaistavwilb prdisetyl inthe Kegimept of

throfBBlit. IFnAmRIEN, ARG ERE BroiARIE ABRIn e At MigGrders, as wel as

othe€disoade rson avhicie t’rrrbmtﬂn haUdisqebeptdn plaua pathutogigalbrole.
G JH; otei.n cou
rombin rece[?tor antagonist peptides have been identified based on
structure-activity studies involving substitutions of amino acids on thrombin receptors.
In Bernatowicz et al., . Med. Chem., 39 (1996), p. 4879-4887, tetra- and
pentapeptides are disclosed as being potent thrombin receptor antagonists, for

example N-trans-cinnamoy!l-p-fluoroPhe-p-guanidinoPhe-Leu-Arg-NHz and N-trans-
cinnamoyl-p-fluoroPhe-p-guanidinoPhe-Leu-Arg-Arg-NHs. 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 CB1 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,
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receptors. They are classified into the predom nantly
neuronal CBl receptors and the 30 predom nantly
weRidobhagsa CB2 receptors. These receptors exerpetSidos/03s4s

bi ol ogi cal actions by nodul afing adenyl ate cycl ase and

Ca2 and K+ currents. Wiile the effects of CBl
immuroepodulatien andinflarnpaltion. Assudhyteeselective €Be reeeptoabinding

ner vous e 2 receptors - are belieyed to have . .
ageBtis PHRaCIAd I pavs Derapautiity in Biecommiro o) flseases ssociated with

87 ﬁf"#o [ RIS

rhe%ﬁgﬁﬁﬂgr@lm,t%’ygﬁ&ﬁ@%ﬁg%{rﬁﬁése esE:Lt%'l’ve l(@% rece%tsére&betes’
ostdupwiosig, rexgtischemia xqerebral strokbacereblat isghemiac nephtitig, y
. .1 Nn the control of. diseases associated with rheumatojd
'nflammﬁmrvmﬁ?mg?& Shine Iipgt and gpsHelriestingl tragt andyiespiratory tract
discfdeiAitiras FERSORSaIAr pBRRALR, Shrd e AsiririE 8RE oncnits (R. G.

Periwdd, Quratieg. Ghenr, &8) (0999)n635ulig Benseid, Molecular Pharmacology,
gastroi ntestinal tract, and respiratory tract
63 (4).dePB8}P0kh as reversible ai rway obstruction,

chranj r j & Pertwee, Curr.
Nbé_ﬁma‘;agﬁn%’ %E@?éﬁﬁ?gﬁ%ﬁmgggﬁh%ﬂ%%@@al d, Mol ecul ar
Phar macol ogy, 63 (4), (2@03), $08.). H nbacine, a
pi peridine al kaloid of thelforsdda OHHO OHa HH
H3CIN . alH 10 H3Cl~ has fied as a
muscarini c receptor antagon’s \ total synthesis of
(+)- hinbacine is discl ; W Bhackal amanni | et aL, J.
Am Chem Soc., 118 (1996 p. 12-9813. Substituted
tricyclic thrombin recept ﬁﬁcan “oni sts are disclosed
in US 15 6,063,847, US 6H_§%§. 380 and U.S. Serial Nos.
09/ 880222 (WD 01/96330) a 107 271715. SUWMMARY OF THE
I o ] j S :
has rHeEp\é'ﬁr (';@éﬂ}#éedd E§ aﬁhgéﬁcﬁ% Féé%&bro%éfa%@fsﬁ The t5RMEPHIESis of (+)
himbacine is disclosed in Chackalamannil et al., J. Am. Chem. Soc., 118 (1996), p.

9812-9813.

Substituted tricyclic thrombin receptor antagonists are disclosed in US
6,063,847, US 6,326,380 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:

formula |

or a pharmaceutically acceptable salt of said compound, wherein
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EJ' R32 AG\ XR9-'" R33 M Rl11 Het 20 fornula | or
a pharmaceutically acceptable salt of said conpound,

W5 M0 2006/ 041872 PCT/ US2005/ 035745 3 1 Opfipehtbnssras
a t he

oubl'e 'bond or a single bgnd, as permtted by
valency requirenment; with the proviso that R3 is
absent= wémesehis a dobble handvii & singke bhond dabpermitteddetthe valency

reqifeehgiwith e Vimdtat Hoscieast WhaHBacerbon i Which R® would be

&R é,@?]r —-&Rpoéél ghg n5- or -(CH2)n4CC(CH2) n5-
atta&ﬁerelﬁ n i%s 0- b n ?and n5 are independently 0-2,
an@ BLECHIR 3R AHI)-©-) JSOEI@BK# &(CHy)-18RP£CCEO)NROM-NRSE(O)-,
group consisting of hydrogen, alkyl and hal ogen; /C=0

[ -S(Om, where mis 0, 1 Qr 2;~_ M and J
VAV ,ﬁ:g@blggm)émﬂzycx:emm@ny«nm'ﬁcﬂ'éz)gq%ﬁ@@@a&ssmmem ng is 0-5
A"=0 1 NR 10 -N(R54)-, -(CRR2)-, -0-, ~ , -S,
n4 ang(rgare in@pyadeﬁi(yobﬂ)cand )E$1i2§nd qu?r@ argr independgentty selected from

rovi so that sel ection A, Mand X do not result

the meqtsmngﬁ ogen,sa%yhﬁnda%ﬁs;en:each nis 0, 1or 2
with theq.proviso that all n variables cannot be 0; Het
is a 0-, bi- or tricyclic heteroaromatic group of 5
to 14 atags conprised of 1 to 13 carbon atons and 1 to
4 het i:%@?m@i ndependently selected fromthe group

consi ng of N, dS, wth the proviso that there
ar E‘ﬁo ad acenPrﬁg@gﬁ: where m 's& 167 é),

A, G, M and J are independently selected from the group consisting of
C=0 N=R1

/
N(R*)-, (CR'R}-, -O-, . , -S-, -S(0)-, -S(0).- and / :

/

Xis vz,.(% , -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; heterocycloalkyi;
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; -NR4RS;
-CN; -OH; -C(O)OR17; -CORT16; -OS(02)CF3; -CHoOCHoCF3; alkylthio; -C(O)NRARS; -
OCHRS-phenyl; phenoxyalkyl; -NHCOR18; -NHSO,R16; biphenyl; -OC(R6)oCOORY;
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sul fur atons present in the heteroaromatic group,
wherein a ring nitrogen can forman N-oxide or a

WQH@ ,y group with an alkyl group, wherein 05/035745
at 4(raig-fto B by a carbon gtomring nmenber, ﬁ'@f/US S

wherein the Het group is substituted by 1 to 4 20
-OO(H%O(@N RARf»fveﬂ«oayrSubemméN b§ allgﬂi efraindestt- MHCS@)@m‘eYd aryl; aryl

fromthe group consisting of rogen; al ky
SubSiItutﬁd)by Hytb 3 dulpstituents| mgrependemlymlemedynom ﬂwgawmmnmstmg of

aIkyﬁ';gjr Oeﬁ/ aI k?péth r et OCyCI 3 kﬁﬁ agl assér'bto%mlde amine, urea,

amifig safoflenidk ok, Cﬁ%%@i‘% &?‘1 e RIARIOL &Lt hamino-
-Nﬂﬁﬁnqﬁemkkf/hydroﬁyémyla ngIeRbRIY ; @bﬂoal NHGOWEWN’HQE@)QRW

t hi oal koxy: ‘al Kenyl oxy; hal ogen NR4R

-I\IHSCG)zGP@iGme?O)NBﬁl&z% -NRE(@D) R ZREHEIOMRE; 35(0),R ™ and

—SH' i Ontionai Rubottstesh &b ANH Bo RE B0 J\YFaé%IKIWRZ,
'Nﬁz?ﬁ@i@ﬁi‘ﬁé@?. L SRS G e s S i

-CONRIRhaterbany UinadrokydiRg, Blkyllort -&( @)zsalk?t iC(TYNP#RS or heteroaryl;

i ndependent |y sel ect ed fromthe group con3| sting of

wheaemdjamt@@éhonepndng Hataingysasnepticnally fear igoskygd méth a
d | f d
mofifodlySEEL Lo, arine Urea amge. sl foname,
NW%HQ‘@% mdé’p(éhdem@s}é\}’écted f@hﬂr@:’é m&‘tmlgzof hydrogen,
“NHS(O) 2R16, - NHS( O) 2CH2CF3,

alky), rﬁ@mim) ditieoreatig, triflsomatig, cy@emzlmkéauu)alkmarylaikyl

ary &g ARt AR Ak @%@&ﬁ@%&g{y&r% %@@%ﬁgw,

ammé‘él@%l%!ryla%@h@&lk yl: SIONRL R2het eroaryl, hydroxyal kyl,
or 5S(0) 2- Ikyl - C(O) NR4RS or heteroar [; 10

achiasbiesniiagemdtaken tegethet éﬂrrnp& rn@ngmr;blcycllc

hetégﬁéyra@d@@m@ B i CS o .

hydr ogen, al , fluoroal kyl, difluoroa.lkyl,
trifluoroalk cycl oal kyl , alkenyl al koxy, arylalkyl
aryl al kenyl , he 6ry|alky| heteroarylalkenyl,
hydroxy hydro al kYl , aIkoxyaIkyI 15 am noal kyl , aryl

aﬂg@%geﬁ“‘ﬂ«” RL G 12 oHORSh 7k 20550 O Aok 8% not

form a yclic ycC
adjacenptooéach bme:tpvmemrsaudvnéterobyahmﬁngiwanmttstmbdcaresmbstututed

W|thf(;n%n(])r rcr)1ore groups selected f\rom alkyl, halogen, hydroxy, alkoxy, aryloxy and
arylalkoxy;

R3 is aralkoxy, aryloxy, heteroaryl, heteroaralkoxy, -CN, -NOg, -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, —(CHz)sNHC(O)OR'®, ~(CH,)sNHC(O)R'®, —(CH2)nsNHC(O)NR*R®,
—(CH2)neNHSO,R'®, —(CH,)sNHSONR'R®, and -(CH,) nC(O)NR?®R?, where ngis O- .
4,




10

15

20

25

30

/C0O0 -S(0)-, -S(0)2- and , with the proviso that S and
O ring atonms are not adjacent to each other, where

| ocyclic ring is unsubstituted or substjtuted
2906?)918%5 y 9 C
vgg h one or nore groups s | ected from al kyl ,PCT 52005/035745

hal ogen, hydroxy, al koxy, | oxy and aryl al koxy; R3

T gase Gy ARABITO TEERBARo Bbon,

alkyl; ﬁggﬁkb%bl%ffg&é%d Rhptdrd&iialkyl NvsteRIgysR| Fﬁeterocyclylalkyl
halogefs yost —(@Hzmcé QQﬁmgdwz)mg%b?

_(CHér@W eny] _((%}25 %@1 o:; én @ﬁz)ﬁ%?ohgggﬁgégd i's

-(CHL g@(@wﬁRF%/wﬁéi@ﬁg |§cb iy wmarynﬂmw atekivide endenthéselected
cycl oal kyl, hal oal kyl al ogen, -(CH2)n5N

from-thEgz) upb bbIiSH ebhydr(o@lsﬁ) alki-phen)RbBazyl 2hd cycloalkyl, or R4 and
(CHQ)n6NHSOZR16 CH2) n6NHSO02NR4R5, and -

RS tqm QFIOHIA ﬂﬂ,ﬁé/\ll H’@ pifrogen o wmrpm/q;@ﬁt;ag)hed wherein said

o RTRLHPACHER S et B RO P g

—C(AO0Hxor, aryl al kyl, heteroaryl, heteroarylal kyl,

het | . het 'yl al kyl hal hal oal kyl ,
e A O(%Ch%@bym%gé,to%}/ C@h?ﬁ@{ﬂg@x@ﬁqg@ﬁ&eros&‘pl(r)oacyc?{c ring of 3-6

B T

1 or Ehelerd, rm@aﬁomﬂelentéd:ﬁomrthel grdepeodastuhg 0,8 had N;
fro the group consi sti nrgt hydr ogen, al kyl, phenyl,
g{/ls indeperydarily| sejected rqmt%groqusg%me&pf fwifog@nnalkyl

h the nitrogen to which they are attached,
pher&héb ﬁwg)él ring formed by R4 and R5 is optlonally

SLFW&H' i§ incRshaMdehtly Selddtbd fBm e greup)carisisting st HytBogard alkyl,

R14 taken together forma spirocyclic or a
phel’fyéa@dbepzylbcycl icring of 3-6 ring atoms, wherein said

54 RORUTBEUR, Aol Mg B, -2 ool Miopton, A
aryl, mehaﬁyl&mws hatdamqfl oélkanylshal@osdﬁsut&l@d amenpﬁm@mme{w substituted
é:I rom group consli St n,‘q ro en,
aIkynyl R -heteroaryl (R“'-heteroaryl)-alkyl-, (R —heterocycloalkyl) aIkyI-
R®R*N-alkyl-, R?®R**N-C(O)-alkyl-, R”?R®N-C(0)0-alkyl-, R?®0C(O)N(R®)-alkyl-,
R?°S(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).-alkyl-, (OH)2P(O)z-alkyl-, R*®-S-
alkyl-, R?®-S(0),-alkyl- or hydroxyalky;

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

R18 and R19 are hydrogen, alky), aryl, R*'-aryl, heteroaryl, cycloalkyl,
heterocyclyl, alkoxyalkyl, haloalkoxyalkyl, aryloxyalkyl, arylalkoxyalkyl,
heteroaryloxyalkyl, heteroarylalkoxyalkyl, cycloalkyloxyalkyl,
(heterocyclyl)alkyloxyalkyl, alkoxyalkyloxyalkyl, -S(O).-alkyl, ~C(NH)NR'R? or alky!
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' 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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phenyl and benzyl; 15 Rl6a is independently selected
fromthe group consisting of hydrogen, alkyl, phenyl

; R16b is hydrogen, al koxy, alkyl,
W DO Roo O L0y ekl o cyel oal kyl | RBGTUSHUFISTS

R21-aryl al kyl, hal oal kyl, al kenyl, halo substituted
al kenyl , al kynyl, halo subs%jst'ut ed al kynyl,
R21- het er oaryl, (R21 hetero I) al kyl -, (R21

- het erocycl oal kyl ) -al kyl -, 20 ON- al kyl -

R28R29N- C( O) - al kyl -, R28R29 - al kyl -

NeR2 | k 0) 2N
o100 S2ion oy, f 40) M oo 5 v 0 i
are m—agge(za)elm R28xaclabkhdr; thegrgﬁblamglsﬁr@%m%qd or IsiL(lb;s’utu’ted with one or
a -, -S- a -,
momsz@tosp )%J%&ﬁwfmmwﬁm »tﬁlﬂromﬁﬁ%yq warlcaé/ aaﬂalkwy,
d 2 102

NFEE pﬁ%'ﬁ‘*féanu TGRS T O OIF S@g&“ I CaNR'R,

?@R‘ RONR'RFP anu@tne,nea:bst.tut@d/mmamam -NR @@aéydwmcor\lwﬂz
e BRI  REF RS B SO h-conr

het erlg g/{tqaéiﬁ%ﬁ%#%b? gl%\ég)'ém f}ﬁ&%ﬂbéﬁ v slegtgd from the group

cons%h%%f&iy@)’d)gen CCNL L OR3 ROOF 3 v erd CNOR) sl kyll LG, atikbiy,

one Or tWwo noieties se ected from cycl oal kyl, hal ogen,

alkyigmiinmey di-(alkyRaRgino-, NRAE Y Bmﬁu"p% gwor@g%lmgz Rzz:( )OR17, -COR17,
-NHQ@B%RN%@)QB(%MW N, -NHSENCREBE v oGO

e
adjdceht F® ghgietied @aﬁ‘f@rfﬂﬁ aSAbBRAHbA 32@%&841872
PCT/ US2005/ 035745 6 [/ C=0 f rom - - S(O) -

- SO rﬁyﬂl@ogenﬂndlkyltﬁs}ﬁerm drsg|, -COR'S, a@@lxm‘sdﬂamcene
not,,adj acent, to ea er, the rifg bei ng

(Q}Bub (Qlefied- %GozéNﬁétH{tlﬁfe(p(\Q) one or nore groups

sel ect ed f|("qm al kyl , hal ogen, hydroxy, al koxy, aryl oxy,
aryl al kogyl “sNR R2, -NR COR2, -NR C(ONR R2,
“NR C(OFSFERENR S(O) 2 -NR1S(02) NRIR2, 5 -C(O)OR ,
- CoiRi aRY al lM‘lerémkR idriet |a avet.hdewﬁdml smﬂb@@azrom the
NR CONR R2 ? (b - NR S( O 2NR;R2,
groum;p@y@ﬁtmg,pf hmqgenga kyl, and R -su s’ututed aIkyI wherem R™ is selected
from the group consisting of HO-, HS-, CHzS-, -NHz, phenyl, p-hydroxyphenyl and
indolyl; or R is alkyl; haloalkyl; alkenyl; haloalkenyl; aikynyl; cycloalkyl;
cycloalkylalkyl; 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)2R?, -NR'S(0).NR'R?,
-C(O)OH, -C(O)OR' and -CONR'R?; aryl; aralkyl; heteroaryl; heterocycloalkyl; alkyl
substituted with -NR'R?, -NR'COR?, -NR'CONR'R?, -NR'C(O)OR?, -NR'S(02)R?
-NR'S(O2)NR'R?, -C(O)OH, -C(O)OR!', -CONR'R? and —SO3H;

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;
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R21 is 1 to 3 noieties and each R21 is independently
selected fromthe group consisting of hydrogen, -CN,
3, hal ogen, -NO2, al kyl, -OH, al koxy
W Edﬁf/g%%_ _(al kyl)anin NR 25R26al Kyl - L CT/US2005/035745
hydr oxyal k | - -C(O OR17, %?17 - NHCOR16,
|\H59( Q)c?:( R(f)) are szﬁf(s ngﬁtl )sglﬁgfﬁ ﬁ&ﬂ&ﬁé%rouﬁb@)ﬁ@ﬂﬁw hydrogen,
alkyl, gtb@mmml%lﬁd hei@mawhmt@'pafﬂ@lkylaby@malkmﬁlkﬁaqyé{hylas

L e N

ﬁdﬂ”ﬁﬂ@ﬂ ther SRR Blicoor £HRA6E lidhidg h
RO B theriofe Kb blicor Shae aﬁgo%m g having

3-6 f'ﬁﬂié’tﬁéﬂ%ﬁently sel ected fromthe group consisting of

LASERER ALY PRt SRRl g bl gthSisEhg oFAfarogen,

R3. @rﬂéﬁﬁ R>*dkénh |Ph@‘0étlk}/ny? h%h@tévﬁwmdlkwﬁ“-arwqﬂtaﬂlaramyl R
I'kyl™" hal oal Kyl hal q@lken

cyclamiyloB oy cloalsgnylodDkly FACEON T SIS - AR OO RER™

B BT GOl o I ERPAC T ey %@ﬁa@ BryyR R, R

a|koghwyalk@ﬁ¥%xm37%%}(@d£2n“ hém cloaa%}kiﬁé@ BR2ycloalkyloxy,

-NR' S
-cqu ke)rwNMHEi cy@paim-NH-o(wa@ ‘2paNHENQRY);

BT and BT D oriBheERNGAR3 i s kel @, below

-NR’C(O)ORZ -NR S(02) R2, -NRIS(Q2)NR R2, -C(O OH,
-C(OOR, -CONR R2 and -SBH;, 25 R24, R25 and R26 are
[ ndependent |y selected fromtheRjtoup consisting of
hydrogen, al kyl, ha.loal kykdn.al , al kynyl, aryl,
aral kyl, cycl oal kyl, hal% al koxyal kyl,
hydroxy and al koxy; R27
is selected fromthe grqu
al kyl, and cycloalkyl is optionally
substituted with - OH, hal ogen and al koxy;
VD 2006/ 041872 PCT/ US2005/ 0B574R' 7 R28 and R29 are
i ndependent |y sel ect ed fron5~t\he group consi sting of
hydrogen, al kyl, al koxy, arylletkyl, heteroaryl,
het er oaryl al kyl , hydroxyal kyl , aIkoxyaIkyI,

g of hydrogen,

where

R9 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(O),
S(0), and NR? with the proviso that S and O cannot be adjacent to one another; or

Qis
14 14 13
R R R4 R® R g8 rEF R »
g"—LR” % R11‘: W R ‘??., R13
§—\ 13 . R 5L w Y R4
R R
R“ > i3 R™ 14
© R13 LR R14
R RS g14 g1z~ .

wherein R10 and R11 are independently selected from the group consisting of
R! and -OR, 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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het erocycl yl, heterocyclylal kyl, and hal oal kyl ; or R28
and R29 taken together forma spirocyclic or a

wggggﬁggﬁzrocycl ic ring having 5 3-6 ring at oy ’805/035745

are i ndependently Sil ect ed fromthe group
consi sting of hydrogen, al kyl, R34'al kenyl
R3R isl kiony Imoietes hndeastyR ||33uuapendm1y seletted from the group

COHSI&Q@%@T R42 &cl oal k%bﬂ R426r(%§:| 0 %ﬁ.}{no mquﬁmmo
R RSB oA LG5 etecon
NREG BRI 5695@%&50&Y@‘egﬁgﬂ#ﬁyﬂuoroaw difluoroalkyl,
tnfl@éal |Cb%§5nkgr %e"%m lé\i;'?l(ng tlélg%t’ure Q

hetdwealwalkéﬁyl KydrogyalRyl, aRilﬂoalIe;dI ar:ysamﬂélmeamgl i s hydrogen,
R
58 0 ABIE AT " BT g
alky0L-G(O). ?hetedodyeisalil; RS -bycigallyl] BS-tyaloalRenyi- om@mﬁ;
C &f@ﬁm%@%ﬁ?ﬁo RN R SN AR R e NHCTOINR“RE,
T
R* cuynk:atkylmbg/, *2_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)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**cycloalkylalkyl, 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,
‘NHz, -NHC(O)alkyl and -N(alkyl)C(O)alkyl;

R* is hydrogen, alkyl, haloalkyl, dihaloalkyl or trifluoroalkyl;
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25 Rl and -ORl, provided that when ring Qis aromatic
and the carbon atons bearing R10 and Rl11 are connected

| e bond, R10 and R11 are absent; WO pcr/us2005/035745
waiuRNES peT) Usaoosi 0357¢5 8 Ris 1 to 5 hoieties

and each R is independently selected fromthe group
corisi 3na@ h‘g afe WP@QGBntIyaBelﬁbtememqbﬁ grayp coxrgistingiofitlydrogen,

alkyla %& n I%g@a%gll W@(O%ﬁl kod(h @ﬁi%raare 919?} 2(CHy)s- or

~(CH Qﬁﬁ the ™ \M%'ﬁﬁhey are attached;
f roa dlfluoroalk 5tr|f uor oal kyl ,

cy B oamakﬁ arg lneieplendanw aellegzted frompithe igrayp COﬂSIStIng of hydrogen,

o LA R 1 A DL R W 0P
togeft vﬂﬁpihe%ﬂogén 3?@'.%%4@{“{:& Yhﬂﬁ‘ér%%{t%rf Za i) ﬁé' ctam

consi sting of rogen, oge OXY, R4 -ary
havuagl5y8nf£g®)19mbar84enyl C(O) al kynyl - C(O) -

RS Rarod. A ‘%'eoqas'eg‘))(lrég R&?g@@&bﬁgﬁﬁﬁb Nter1o, alkyl,
halog%%%@@ﬁ%ﬁ%%@yﬁ&w% SRR, kT e, aryialkenyl,

hetertylRdye s fdapdalig ro I(‘a\r‘ﬁlh@al I 1@y thioalkyl, alkoxyalkyl
R42- cyglqaoal ke av?‘oxyng cy)éc?lég(gl kyl - kly al'iﬂ)éOZNHR{ yalky
OTaIKWamanﬁIMNO?l?) R38 is 1 to 3 ni etl es and each R38

andl s independently selected fromthe group 15 consisting
of hydrogen, heterocycl oal kyl, hal ogen, -C(O OR48, -CN,

Ccﬁilﬁzgr%??@;tl@g fNFﬁﬁ;tlﬁé @?rcyc Fggiﬁﬁiﬁ’g oPMde@QbK}’hl’kyl fluoroalkyl;

duflunmaﬂml Ky ugraadjeﬁl qucéoad&yl cyqaal@ﬁabayuutechbydxtpa% lsybstltuents
R52-het

selofGFINE 17 ofp 5 Feusiafing bhalkEniall g g salh iR SR
arylc&KrTamém@@ angk ' RACINRRY(O)RA mmmmmw sehb@(@@m% om

i 2ou conS|szt| of hydr o e hal en apd
-NR &( Iﬁ&’dS(@ NR'R G%D)@He& NRIRZ; alkenyl; alkoxy;
o TS b B AR S S M htomatr
a|kok}$alkwdémmlkyl Q‘IyP rheaéisw, trﬁ@é#kw @and él[@yl?summltéﬁfbyaﬂfb 3

IS |ndependently sel ect'ed fromthe group

sub%uast&sela@tedffromdhe@wp &bRgisting oiH/red, |suif9namiwexaqawlg@ramlde
caroffieAG oRiie 44t6r bRASRRBATby, se! ected from the

and pharmaceutically acceptable salts thereof.

Pharmaceutical compositions comprising at least one compound of formula |
and a pharmaceutically acceptable carrier are also provided. The compounds of the
present invention can be useful as Thrombin receptor antagonists or PAR-1
antagonists for the treatment of a cardiovascular or circulatory disease or condition,
an inflammatory disease or condition, a respiratory tract or disease or condition,
cancer, acute renal failure, astrogliosis, a fibrotic disorder of the liver, kidney, lung or
intestinal tract, Alzheimer’s disease, diabetes, diabetic neuropathy, rheumatoid
arthritis, neurodegenerative disease, neurotoxic disease, systemic lupus
erythematosus, 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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hydr ogen, al kyl, al koxyal kyl, R38-aryl al kyl,
R48- cycloalkyl, R53 cycl oal kyl al kyl, R38-aryl,

Wt oal kyl, heteroaryl, heterocycloalkyl
et gég‘gyﬁ al kyl; RA6 is hydnpgen, alkyl, hydroxydl MEZ‘@%““S

or al koxy; 30 R47 is 1to 3 noieties and each R47 is

antHd@dgnmml aotiviy. S'Ehmmmmé#@latéd@seamtreawmbysthengompounds of this
¥dro gen, al kyl, -OH, hanP - al koxy
invep Ipné{ncdawm(pmba%@émr@esc f@ﬁ'?aﬂe§§ﬂf)°§iﬁ rlwpert@@ﬁ@n angina

pec%&ﬁﬁ?@ﬁ{é‘ lsu%%f%!urgf m%%@%ﬁ’tloﬁ‘ glomerulonephitis,

throridoaiclard lﬁf@wbbénibolm&trd@?oénpgem vasdular diselasas kother
dlhaloaI(I%$ or trifluoroal kyl; WO 2006/041872

cardigygsoglarshsenses, cerapraj ischeri, irflam @aéowrcﬁw@ﬁ&%ﬁﬂwancer as

el 8 S5 e A RN 9Bl B8 Dbt o

ar €erlaifrigimbodimémtg2ofthisihventidilsd-rbidid 1¢ @Hﬂ)aﬂ’rocﬁ@ﬂusmg at least

formar| wth the nitrogen to which they are

on rmiia Imsgombenatmew@lh@amqryn@@ addiganakearpiovascular

age{aﬁe n@\ﬂ&ﬁﬁﬁf%@!?%*'%% S Be e RS e 5 Thak} or Hintiteis,

atherdEEI8fdsid, RéStenobiey Ay pEemdibn, AMifind petisien apgoenesis related

which they are attached, forma cyclic | act am havi ng
disogdleys; arpykneiiaca sardievasellan el aigulaton disrase osgczmeltlon heart

failuf B adarelar irh aof, olorhel TRt s, Brditbptie Xie88 Bupmboembolytic

stroké Km‘ridheralrvzisbular uwedsﬁskeébéb,ral idéhgmaiag rl@@nmbﬁilﬂ)drthntus

heteroarylalke hydr ox ani noal k
rheqrﬂatbﬁnk%troglm&(@anb{gtlc daﬁor%wﬂtlamlweammey éwag Rsmtes:,tmal tract,

Sy B i RS BT SBI0dH. el R Blorbtnepnrns,

renalmmbknbuteqﬁnbbfalllﬂvé chrosicirenaledilime, tenal véiscular homeostasus
substituents 15 sel ected fromthe@g}roup consisting o

reng} iseheyripkhladdar inflammatieg.tiabaipsy diabetianegxgpat hwwr@b;al stroke,

cere"br,(ﬁ)ﬂl%’x}%tgoréé2 neyﬁéﬁ%(c&r@% %%&ﬁm%%%%n& neuropathy

and/o@h@lrgﬁanaudno@QNBquegﬁd&aWe ard/sprgurotexigldiséades, conditions,

aryl al kenyl ; heteroarylal kyl; heteroaryl al kenyl ;
onmg,rtﬁs@*@ﬂaramagp aﬂpma,@@mqgma mgpul@;(ggggppratlon psoriasis,

endé‘fﬁgﬂ@ﬂ;ﬁf@aﬁ@){/ﬂy@s&)@%ﬁ Qgﬂ{é’ \ge;r: E’ gﬁ?&'&‘ﬁ @ﬂlﬂ%hﬁ%to disorders of
the lgngs andogestintestind| tract arespirafody dreictidisease oo xcandition, radiation
fibrosis, endothelial dysfunction, periodontal diseases or wounds or a spinal cord
injury, or a symptom or result thereof. It is contemplated that a combination of this
invention may be useful in treating more than one of the diseases listed.

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

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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carboxylic acid, carboxylic ester and sul fonyl urea;
and pharmaceutically acceptable salts thereof.

WisdoERERY i cal conpositions conprising at |eas
conpound of fornula | and g,pharnaceutically Pciftan0si03s74s

acceptable carrier are also provided. The conmpounds of

cardidvascadlar pr efreliatony \disddseorccondittory) sl fagarel mpodzirdial infarction,
receptor antagonists or PAR-1 ant a%onl sts for the

Q'quflé@ﬂﬁ@hfltl%fthépfﬁbpm strake.uheambeepbpbiic stioke, peepheral yascular

dise igicpie) iERella, HERTARY AR PfimafH. a3fajhis, aforoti

disofRiic? thie liver, kﬂidégf mngaértmmdtmarsﬂract syétehr@lupwb@msiﬁatosus
ne

of the |iver | ung i nt esti nal tract,
multigle ﬁ@lemls,soste@@@ws @icanett&@nemralﬁetertal eliseaseaayte renal failure,

chropREH¥ARL el Wsculdndteb ARl JnohBrlles GRREer

inflafidhatioN, dligisates Odiabeti® Hb8FIPALINE  cereldlaf HTOK®, cdrabril d8chemia,
degeneratlon psoriasis, ra i'ation fibrosis,

nepmmoca@ceramejgeommfemi cel omm@nar nauepiathy apgias malignant

tumdrBt HronBann BRI Rl oRRESE e R inivges.

inflag@fationy, @stiha2glaucbii=) faiul&r dedrier@tien, Pdriasis, endothelial

aggreg gation, anti - atherosclerotlc anti - restenotlc
dysfumeiios divgrdeys &f tae iver, kidneyor dwry mdlamrpatory disorders of the lungs

and Bt oBRHDT Rhof ity (A ERESeo! Bt T RRREToross,

enddthélﬁﬁff@fy%hﬁ\ct@hh peAsdoRaPdistasés o WOQRUS or RYShAIRIBTU Mfjury, or a
gina pectoris, arrhythmi a, heart failure, nyocar di al

sympt@nmptfeswt thgrenfe RhasmaseuticalComposiiemeompsaaing a thrombin

recob{d SFETAHI e ealin Ay LD BOBSRAL TGS FaRaRr 85 045,087,

U.S.iSHriad Neat1Qya7 17 18) ) & cardioviroRir agaht withl 4 harmhb@ﬂtlcally
disorders in which thronbin and its receptor play a

acceﬁéah{elcagnefaarermpwdedwta. n enbodi ments of this

ot oo PoRfrmEe i e FinbiatEh o R IaRrsF iy 88 Brovided
as akﬁdﬂoﬁwpﬁ@h? e dinye package atkRit dne %wpamﬁoohf@trmw ina

can be use for the treatnent of thronbosis,
phargaceutsal mgo@tlone@lcbablﬁagt ORg Sepatte .pmrmaﬁguh%al composition

ARH rel ated disorders, arrhythm a,
com@‘?sgltéggi schggﬁg@%m’cul atory di sease or condition,
heart fal | ure, myocardial infarction,

DETAILEBDESCEPPTIONS, thronbotic stroke,
— thrornboernbolytic stroke, peripheral vascul ar

dilsexnseembediraantithe prasent inventien paevdes sompaurnds, represented by
structural formula I, or pharmaceutically acceptable salt thereof, wherein the various
moieties are as described as above.
For compounds of Formula [, preferred embodiments of the compounds of

formula | are as follows:

R3 R10 RS R10
E E R
32
An/ An/
Q
G R® G RY
"\, .~ ...~ Ra3
R R
B B
\Het \ Het [

where X is —=CH- or —N-.




rheumati sm astrogliosis, a fibrotic disorder of the

liver, kidney, lung or intestinal tract, 15 systemc
woLbG048§ Mt hemat osus, nultiple sclerosis, osteoRefBs§1085/035745

gl omerul onephritis, renal ¢jsease, acute rena

failure, chronic renal failure, renal vascul ar

honeostasis, renal ischem a, bladder inflammation,

di gbet es, , di gbeti,c neur.opat h cerebral strpke
ceAdBHEN= Distarbt eriSaiRRASt KEHARPSRd Abfimua hare as
followgt! carcinoma, neuropathy and/or malignant tunors,
neur odegener ati ve and/ or neurot oxi c di seases,
conditions, 20 or iRfPuries, inflammtion, asth
gl aucgfa, macurar degeneration, ps®&<asi enfloRpel i al
dyafdnct i Oy~ di g
i nf [l ammat o y disorfder@ pf the lungs ﬂ
gaerointe:tinq@ tfact,/respiratory trig
coRdiNi opNadijair®n—"1 i br osi ¥1~enda 2
dysfunddij on, p¥riodontal diseases &h woundg or \a_spina
cord injury, or a BVnptonwor result therebf. R''is
contenpl ated tRa{ a conbination of this 2{nvention
may be useful in Hekating nore than one of thdeldi seases
i sted. Pharmaceutical conpositions conprising a
therapeutically effective anount of a conbination of
Moraipréfeared embodinentsraf fofrmidlad @ue asifolowss:at | east one
addi ti onal cardiovascul ar agent in a pharmaceutically
acceptable carrier are also provided. An enbodi nent of
the inventio® relgte to the use of adthrqmbin receptor
30 ant agoni st|| di R'UsS
6, 326, 380, '
all of wHich ard incorpopased he

w

7 2785,
e, in

conbi nati ¢n wit je addi {ional di opyascul ar
agents, Pox the ALart-0f  t hPonposis\p) at TR

aggr egati on, Mgoagu =tioq‘ cancer, inMhammatlory dj seases
or respiratory diskeases. In particular, t priesent

invention relates to o thod of using 35 saing,,
conbination in the treatnment of thronbosis,

at heroscl erosi s, restenosis, hypertension, angina
pectoris, and@ ogenesis related disor@ers, arrhythma, a
WD 2006/ 041871 PCT/ US208%8/ 035745 11 |lcar di ovasciifar or

circul ator dition, g _-Ra
myocar di dl i nf ar mer ul olephri t hyomboti c
stroke, tﬂronbo4 t/r oke, eriph4 ascul ar

di seases,Cnsgr ebra ¥a, rhe oi g MHigs
rheumati sm @troglYosis, a fibroticMdisor of the

l'iver, kidney, l|unglor Ritestinal tract, syztenﬁb | upus
eryt hemat osus, 5 muP N Le sclerosis, osteoporggjs,
gl onerul onephritis, renal disease, acute renal failure,




chronic renal failure, renal vascul ar honeostasis,
renal ischem a, bladder inflammuation, diabetes,
' ' europat hy, cerebral stroke, cerebra
%gﬁg@r‘lﬁ%?? nephritis, cancer, nmelanoma, renal 85?@52005/035745
carci noma, neuropathy and/or malignant tunors,
neur odegenerative, and/ or neur ot oxi c i segses,
condi ti ons, 1 i ed gt i on
gl aucoma, e degeneration, p
dysfuncti®n di s¢rders Jof .t\ne |i vl
i nfl ammat I S o?
gast r oigwEestina ract
conditi dm, radiatidgn f r osi shi
dysfunction, periodont& diseased or wounds or
cord injury, or a ~sypptomor result thereofNy,
Phar maceuti cal conpositions conprising a thron%in 15
receptor antagoni st disclosed in any of US 6,063, 847,
US 6, 326, 380, US 6, 645, 987,

and a cardi ovd b with a phafmaceuti calghoy
accept abl e catyi er ovi ded. It
cont enpl at ¢ Npat i on

| east one donpou ‘ a l

conposi t Rom, and a eagt one sef

conpositi o conpris| ng g cardiovascul ar aggnt. g
. DETAI LED DESCRI PTI ONa._I n one enbodi nent, th&resent

i nvention provides conpwunds represented by Bet

structural formula |, or pharmaceutically acceptable

salt thereof, wherein the various noieties are as
daqerd prefe %Er%( i RS ad PoIBw |

: a
p?‘zﬁfeérred |(’g‘é;)rr%o inﬁﬁﬁ?eﬁﬁﬁyg}ﬂgounﬁg ow fornmula |
are as follows: RBRo RBRo /EER32 3 XRO d X
R9 R33 M RI11 R11 B~Het Het 3Q whepe X is -CH or

N WO 200%&0 72 PCT/{52005/ 0357% /" g R10
S

R54

54
R e S Ny Raz
3 V

1 R
R R2 R1 2 %

Rt R R"

B B
5 Het et
. 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 |, A is O.
15 In another embodiment of a compound of formula |, for A, nis 1.
In another embodiment of a compound of formula |, for M;, n is 0.

In another embodiment of a compound of formula I, G is -CR'R%.
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12 Additional preferred enbodi nents of the conpounds of
formula | are as follows: RIO RLO E E R32 Pn An RO G

' R33 R' Rlt B~Het B% Het 5 More preferred
“ﬁ%oggioérle%w s of formila | arg,as follows: G R3 PRIS008/935745
RIO R32 A AR QA Re Gnn RB3 M R'" M1 Rii N,
Het B4t 0 O RmtO [51( RO G RO M n R*" R1L R33 1
B~Het B~Het WD 2006/ 041872 PCT/ US2005/ 035745 13 R3 R10

RInRiHdth€r embodiment of a compound of formula |, 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 I, X is CH.

In another embodiment of a compound of formula |, B is
-(CH2)n4CR12=CR123(CHy).s-, where n4 and ns are 0.

In another embodiment of a compound of formula i, R%is heteroaryl,
~C(O)NR'™R", -NR'™C(O)R"®, -NR'®C(O)OR"®, -NR'®S(0),R'® or -NR'®C(O)NR'"®R'®,

In another embodiment of a compound of formula I, R'® and R'® are hydrogen,
alkyl, heteroaryl, -C(NH)-NH,, aryl, R*-aryl, or alkyl substituted with one or two
moieties selected from cycloalky!, halogen, hydroxy, -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’
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(O), 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)R?, -NR'S(0)NR'R?, -C(0)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),R?, -NR'S(0)NR'R?, -C(O)OH, -C(O)OR' or -CONR'R?.

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

In another embodiment of a compound of formula |, W is aryl, heteroaryl or aryl
substituted by halogen or —CN.



)ilT7DR Rz RI11 ' RZ Rl11 B~ Het B~11 Het 0 O R10 R10
R32 0 Rs 01 RR RlI R33 Rz R Rl1l1 1 Rz R11 B~ Het Het

rred enbodi nents of fornmula | are as_foll ows:
%3&1\6@%“7 RI0 Rsa ~O R3 RIQ R3z NRs Rs Rfﬁg”‘h%%"%/"“”s
R33 Rl11 Rz R11 5 Hot Hot |In“one enbodi mrent of a

PQW%P&@BBHMFF! fa Egmhéuﬁ@%gfﬁr 4 I,‘"’F{ﬁ?’%’rlms R* BRRydrogen

is present between and the carbon ere
or alkyl oz RiF sedaR T arsedmbifed to formealingi sterturef Qawbieng Quisd
of formula I, R32 and R33 are conbined to formthe
I n anot her enbodi nent of a conpound of fornula

ormulla I, for An, nis 1. |In another enbodi nent of a
,.;\"rf nd of formula I, for Mn, nis 0. |n another
di ment of a conpound of fornula |, Gis -GRR2-. WO
2006/ 041872 PCT/ US2005/ 035745 14

5 In an additional embodiment of a compound of formula |, B is cis or trans -
(CH2)naCR12=CR123(CHa),5-, where n4 and ns are 0;
Anis O wherenis 1;
G is CHz, CH(alkyl) or C(alkyl)z;

X is —CH-
,0 Jnis CH2 where nis 1;

R3 is -C(O)NR'®R";

R' and R" are hydrogen;

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,

15 -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, alky! 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,
6) N, S, S(O), S(O), 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).R?, -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?,
25 -NR'C(O)OR? -NR'S(0):R?, -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

g

30 form aring structure Q, where Q is
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I n anot her enbodi nent of a conpound of fornula I,
wherein RL is hydrogen and R2 is nethyl. 5 In an

' of a conpound of formula I, J is -CRLR2-. In
Vg(gg@g)é’?ﬁg odi nent of a compound of formula I, PCEAUSI005/035745
nis 1. In another enbodi me¥t of a conpound of formula
I, Xis CH 10 In another enbodi nent of a conpound of
formula I, Bis - (CH2) n4CR12=CR12a( CH2) "5-, where n4

ang apbaddifoal dribediaidie iof almdpm obformutoBisneCHECH-:
formula I, R3 is heteroiag:%LSW 15 - C(O NR16R19,

- Nfetgshejeroaryl snkstitatey ;- NR18S(0) 2R 9 or

8C( AN i odi ment of a conpound
f'8%&)ﬁl%%l%ﬁﬁggwéﬂqg1%§@é£%cﬂ;gr ogen, al kyl,
heteroaryl, -C(NH)-NH2, aryl, R21-aryb, al kyl
substituted with one or two rmietiesb?z’s

cycl oal kyl, hal ogen, hydroxy, -NR R2,
-NRIC(O NRLR2, -NR C(O) OR2, -NRLS(0)?2

SR O O O P SOk e

and R@%eaé"fﬁfed"hé \‘blkﬁ% nitrogen to which they are attached,

forma nono or bicyclic heterocyclic ring of 4 to 10
atoms, witMR’-3 heterdatons selected from0, N, S
O S/@i2ﬂwncrLQJ\) Mith the proviso that the S or 0
atom ar n| @l acent [to 25 each other, unsubstituted
dr subst®tulfed with ofe or nore groups selected from

| kyl, hal©@gen, hydrqgxy, al koxy, aryloxy, aryl al koxy,
NRRZ,—IRTCORZ, =-NR|C(O NR R2, -NRLC(O) OR2,

NR S(0)

|-

NR RZ’ 'q())u_l’ -q())ma

ionally substituted with -NRLR2,

1 -NR C(OOR2, -NRLS(O) 2R2,

i\]\l »-AOMH -C(OOR or-CONRR2. 30 In

not her mﬂo nt of |a conmpound of forrmula I, Het is
eteroaryl g I n anot her; enbodi rent of a conpound of
ormula IH WIS aryl, |heteroaryl or aryl substituted
y hal ogv_e'?‘nmelN 20N, 7 35 WO 2006/ 041872 PCTI US2005/ 035745

I—\J_-"SQJ '

In an additional embodiment of a compound of formula |, B is cis or trans

-(CH2)n4CR12=CR123(CH,),s, Where n4 and ns are 0;

Anis O where nis 1;

Gp is CHa, CH(alkyl) or C(alkyl)2;

X is ~CH-;

Jnis CH, wherenis 1;

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)-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):R?,
-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,
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I n anot her enbodi nent of a conpound of formula I, R
and R' are hydrogen or alkyl or R32 and R33 are

' o forma ring structure Q where Qis |
‘???Bdfmﬁﬁl n an additional epgbodi nent of a conP&IS2885/035745

formula |, Bis cis or trans

N, S(g{'@ ﬁ@ﬁléﬂ %i‘(\ﬁﬂ?)( ezp@égbe@ ﬂfi W@%t@\ec?r%qcit?ajacent to

eachXother, Lﬂéuﬂ)sﬂuﬁed:blismb@tltatem with ibne o%mm@ gr&l& ISBIRIA from alkyl,

raloGn e, alsuyy Bio iy, S i O N iR

NR %@3@5{2 'S E‘B’éﬂﬁmﬁ%%@’ﬁ%%@@ T GRNRR and

alkyl-dgioRa blEbﬁRutedNﬂth(NRCR% Nmetﬂvabm CONR R2
RS R e SR R O o Cha L6 R,
%(0)eR - bSO C@)Qbh OﬁL@raE&DNR R
th the nitrogen to whi ch they are
att%g'%g%&gﬁgpm a mono or bicyclic heterocyclic ring of
4 \\ois Hiylahetsroam bha%rl substitafeebbyp ABlogehestt-a@Nf rom 0, 0
N, S, S(O) S(0)2 and C=O, with the proviso that the S

and or 0 atom are not adj acent to each other,

SR e G GO o AW EE S 5%4’ Fley fex PRfGAly E6ibined to

aryl oxy, aryl al koxy, -N -NR C( O NR1R2,
-NR1C(O) OR2, -NR S(0)2R2, -NR’S 2)NR’R2, -C(O OH,
C(OORlL, -CONR R2 and aPkyl opfionally substituted

with -NR R2, -NR COR2, 25 - NR C(O) OR2,

- CONR R2,
- - FJNQ L[OOH -C(OOR or
form_ag%gmﬁt;?e qwgé%ﬁ\ler oaryl; Wis aryl, heteroaryl
or aryl substituted by hal ogen or -CN;, and R32 and R33
are hydrogen or alkyl or R32 and R33 are optionall

C O rANRAE el STboR TR of AcPormp T PEOMNUEh brEL D CH=CH:;
Het is heteroaryl substituted with W;

R and R® are combined to form Q and Q is :
and R® is defined as follows:

W is aryl substituted with halogen;

%
Q
%

NH

In an additional embodiment of a compound of formula |, B is cis or trans
-(CH2)n4CR12=CR122(CH>),,5, where n4 and ns are 0;
Anis Owherenis 1;
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WD 2006/ 041872 PCT/ US2005/ 035745 16 In an additi onal
enbodi nent of a conpound of fornmula I, Bis -CH=CH;

eroaryl substituted with W Wis ary
Wgosoﬂatféﬁed wi t h hal ogen or ;5 R32 and R33 EFEIU52005/035745
conbined to formQand Qis X j; and R3 is defined as

f 0G| @é/\@R1ﬁ2 WHEEL is 1 wherdyPMend R*/are MIRYI Or Hydfd

In an additional enbodi rrent of a conpoun of
foXnﬁlI-@H Bis cis or trans

-ﬂé;rRl CR12 are 0; An
[ SS%EV(\RIQ W?‘Pge . 'gé;’%?“cﬁz%@ﬁagé‘ﬂ%@g& al kyl) 2;
- ‘rPef 18 19
_ NE? is ﬁégeé;)éryl rﬁi -0- ér?rl NﬁR 88&’%@@? N EbR
-NHNﬁdf’Hﬁfl mb"sqgac)wdentu OINR'PRY ar-dIm m%éar? al kyI
helg hetero -C(NH) - NH2, aryl, R21- aryl,
or I:‘a’lig 3/”é,qﬁst ?E%h%%oﬂéf‘h one or two noieties sel ected
fllr\'%mﬂ WI hal ogen, hydroxy, -NRLR2, -NR C(O R2,
1 NR C(O) OR2, -NR1S(O) 2R2,
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)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 |, Q is cycloalkyl, preferably
Q is cyclohexyl.

In another embodiment of a compound of formula |, W is phenyl substituted
with halogen or CN.

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

In another embodiment of a compound of formula I, R® is -NHC(O)O-ethyl,

[ N—
-C(O)NHCH;CH,0H, -NHC(NH)-NH,, Ns, -O-phenyl or -~

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



20 -NR S(O2NR R2, -C(OH, -C(OOR or -C(ONR R 2;
where R1 and R2 are hydrogen, alkyl or al koxy; or R18
W gether with the nitrogen to which th
attg&gﬁég?zoform a nono or bigyclic heterocycl ilgé‘lr‘lilgg)oglpssms
4 to 10 atons, with 1-3 heteroatons selected fromO0, WO
006/ 041872H®RCT/ US2005/ 035745 —~bha N, /5A\S(O, S(0)2 and
Et Wi t h thé\—-mﬂevi so tha qué—s or om are not
hdj ®HN eakth ot her § (substituted §r_ substit ut edsn

A sﬁ,

2t y| 0X ] oxy NIMRIR2,
-NR C(OLOR2,| HNR S( O 2R
-C(OOH, -C(YOR, RrFRZ2™ and
substituted th -NR R2ix- NR COR2,
O Or2, (O 2R2 S(0) 2NR R2,
or - CONR R Het | paryl ; [
or aryl uted by Rkalbgen or

33 are hydrqg or al kyl R32 and R3
[ ructure
where Qis In an additional enbodi nent o compound
formulal, Bis -CH=CH; Het is heteroar Fubstituted
with W 15 Wis aryl gubstituted with hal ogen; R32 and
R33 are comnbined t rmQand Qis and R3 is defined
as follows: R3 OEfY N1Ovwe H N11 NYNV NINH2 In an

caddi tjjonal enmbodi t,of a conpound of formula I, Bis
o siE~ab-trans
‘e 0 q

and

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

following structure
O R3

A
N
-
A

w

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

In another embodiment of a compound of formula |, a compound of the
following structure
10



-(CH2) n4CR12=CR12a(CH2) "5, where n4 and n5 are 0; An
is O where nis 1; WO 2006/ 041872 PCT/ US2005/ 035745 18

R2v\/neren|sl where R and R are a | or
‘%6‘?"3’3@?’2 Xis -CH; J'" is CRIR2 where n is 1PCMZ52@’5/035745
R and R2 are hydrogen; R3 i®¥ heteroaryl,
heteroaryl al kyl, -0-arylg - NR18C( O) OR19,

-NR18COR19, 5 -NHNR 5R1Y :
- NR18C( O) NRL8R19 or - NRJ
hydrogen; R18 is hydroggn; S O al kyl or NH2; Het
is a heteroaryl; 10 Wi s /fanyl ﬁubstltuted by 1 to 3
substituents independently sekected fromthe group
consi sting of hal ogen, -CF3, al kyl , al koxy and
-C(O OR17; and R32 and R33 are-pl kyl or R32 and R33
and with the carbons to whi ct Hey are attached, are
conbined to formQ 15 In anofYfer enbodi nent of a

compound of forrmula I, Qis cykloalkyl, preferably Q
is cycl ohexyl. In another enffodijment of a conpound of
formula I, Wis phenyl substitute 20 wi th hal ogen or
CN. In another enbodi ment of a conpound of fornula I,
said halogen is F. In another enbodi rent of a conpound
of formula I, R3is -NHC(O O-ethyl, !R3\N- N 25

where( B ?Nmm-d@ned NHC( NH) - NH2, NG, -0-phenyl or r An

i nventive group of conpounds is selected fromthe group
consi sting of: WO 2006/ 041872 PCT/ US2005/ 035745

In another embodiment of a compound of formula I, B is cis or trans
-(CH2)n4CR12=CR12a(CHy)s, where ng and ns are O;
Anis Owherenis 1;
Gn is CR'R? where n is 1, where R' and R? are alkyl or hydrogen;
10 Jn 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;
15 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 |, a compound of the
20 following structure
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19 OHNOHN ~-OCt ~-NH2 O HNr n OOOHOHO HNH
OHNHOj,' OHCB OO OHH\ ryHHHF / N\ N

FFFI1TF FN C ON) NSHH HOHHH
\Y_?Nloklou}s# CN and \ F In anqther enbodi ment of F&T/US2005/035745

conpound of formula |, a corfpound of the follow ng
structu O R3 H9R32 v
or
wherein W is F CN .
In another embodiment of a compound of formula I, a compound of the

following structure

o O™ O @ a0
| = CN CF,,

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

wherein W is

"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 itseif or
in combination with other terms, unless otherwise indicated. Therefore, the definition
of “alkyl” applies to “alkyl” as well as the “alkyl” portions of “hydroxyalky!”, “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 attached 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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OH R3B3 HFI N 5 Wwherein R3, R32 and R33 are herein
defined. In another enbodi nent of a conpound of formula

und of the follow ng structure 10 WO
WO B ASRES "ot Lsagos) 0357§§ 200 RH 0 H PRT{SRP0S/035745
wherein R3 is herein defined® S In another enbodi nent

oo s SRANOH oAl Sbinlont el FsppanabA® Selepi o o
grouptvansisting ©f hald; alky, @I?I,R&cm#vy_é ayane, hydnabgy alkesy, sadkyiRio,
o N DRSS B35 e S RnE At D) B Ry Non-imiting
exars O Sio DR Mt VRV Wit o
butyig nepemtylphepsA,i manyd,f ddoyl, dgeromettiyg triliioroatathyl ard koxy

and - C( 7; 15 and 5 R32 and R33 are al kyl or R32
CVCI%GPW%}??V\A th the carbons to which they are

At LRG0 r 2R/ R HGthstdh SRA-BIP- group in which the aryl and alkyi are
as previously described. Preferred aralkyls comprise a lower alkyl group. Non-limiting
examples of suitable aralkyl groups include benzyl, 2-phenethyl and
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 alky! 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 alkyny! 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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I n anot her enbodi nent of a conpound of fornula I, a
conmpound of the 20 following structure OH O H HN

W9 YasA91384 041872 PCT/ US2005/ 035745 21 6CN or

wherein Wis F In another enfodi nent of a Conp\gg%@!lsg?osmssns
formula I, a conpound of the following structure 5 0 H

samé of differbht, leabhNub¥tifuebbeing inGép&idently sulestatidram nhd\greup
F 10 As used above, and throughout this disclosure, the

consistingafialigyl: ayhand gielealkybt her wi se i ndi cated, shall be

T8 n ARERNA RO Rl 8P RERER oo sy SRR BBprising
abolR@ to dBvuTaUscAHBEN AGMERPTEIbIably abbures f absut' f\®oamloh atoms. The

means humans and ot her manmalian ani mals. 15 The . \
aryl groupssantee aptionalty sihstitytanwitheore ar Bwyeofing/sysiedn substituents

which 358, bS8 St et B e S TRHRRL B9, Bl examples
of suitgbieatyl gloupsfincrdeyheryh Maphthyi dndehyy tetrahydrandpalyl and
_ the "alkyl" portions of "hydroxyal kyl ", "hal oal kyl ",
indanyl| KARryglene'eneans A kiyalenkpherylgroup. ipalding erflae.0ogieand para-
subsHiLRSR. whi ch may be straight or

"Ring system substituent" means a substituent attached to an aromatic or non-
aromatic ring system which, for example, replaces an available hydrogen on the ring
system. Ring system substituents may be the same or different, each being
independently selected from the group consisting of alkyl, alkenyl, alkynyl, aryl,
heteroaryl, aralkyl, alkylaryl, heteroaralkyl, heteroarylalkenyl, heteroarylalkynyl,
alkylheteroaryl, hydroxy, hydroxyalkyl, alkoxy, aryloxy, aralkoxy, acyl, aroyl, halo, nitro,
cyano, carboxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkylsulfonyl,
arylsuifonyl, heteroarylsulfonyl, alkylthio, arylthio, heteroarylthio, aralkylthio,
heteroaralkylthio, cycloalkyl, heterocyclyl, -C(=N-CN)-NH,, -C(=NH)-NHj, -C(=NH)-
NH(alkyl), Y1Y2N-, Y1YoN-alkyl-, Y1Y2NC(O)-, Y1Y2NSO,- and -SO2NY,Yz, wherein Y
and Y3 can be the same or different and are independently selected from the group
consisting of hydrogen, alkyl, aryl, cycloalkyl, and aralkyl. “Ring system substituent”
may also mean a single moiety which simultaneously replaces two available
hydrogens on two adjacent carbon atoms (one H on each carbon) on a ring system.
Examples of such moiety are methylene dioxy, ethylenedioxy, -C(CHs)2- and the like
which form moieties such as, for example:

3oL h

The term “Boc” refers to N-tert-butoxycarbonyl.

"Cycloalky!l" 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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20 branched and conprising about 1 to about 20 carbon
atons in the chain. Preferred alkyl groups cont ai n

about 12 carbon atons in the chain.
@@9@%/0%1639 al kyl groups contgin about 1to abo@FT@52005/035745

carbon atons in the chain. §ranched means that one or

cycldﬁé@ég 'a‘h\ﬂethe"’ﬁ @’ N |'ﬁﬁg %'i‘éﬁ'lrﬁés HPél{ﬁKétTle ; haﬂéydﬁb cycloalkyls

ar e tache toYa near

|nc|udé Mydiéca‘lmnmcﬂbgmu radamal'ﬂﬁl arigbiine lket, asa/mi Uas ﬁadmilycsaturated
at |ntheca|nv\/n|

b
spec %@X@@p 1@@@3'&,&@{@%@5@5“@' ﬁﬁ@eélh%ﬁ t he

o !O%en ahg o Blg e MRS mBlioT RS ng sy

comﬁr&uh)@abbat Smmut dofchftﬁcﬂnatonwcmemubblylabmms tbeatrtglt 10 carbon
i ndependent|y selected fromth groutﬁ consi st i n?
atomgsawlych Loriains it {gast @pgm@gbq{ryparekgyh ayeng E’ref q@g)@ycloalkenyl

rlngsw‘%nbr%@{t Car@o&%h% Jh%ﬁé‘&l&%ﬁyl@éw be oBtlonaHy

subsﬁmhﬁm orie 8t h’fcﬂtbl"ﬁnglbbisﬂbngsmmttuemsl' wﬂmhmfaly)be the same or
propyl, isoprop n-butyl, t 5 buty
dlffer,en,beanq,are .a%gtepned ﬁbqye Mg@&nmltlng exampies qqusunable monocyclic

cycld] de@@%’ﬁ%&@%teﬁ%y#ﬁ%ﬁ%ﬂgt ﬁk}fﬁegfévﬁl k%ﬁq Lh‘g like. Non-

limiting ekampie of k\uitabke nﬂﬁlclyclmlcynbélkemﬁs hbhﬂﬁnyl@hgf erred
aralk I's conprise a | ower al gr ou Non-11m

Qoo feleis e apairaqRonging pYaleie MiodewhBFaip the points of
attacﬂrr@?ﬁ'?@'bﬂéfér @%ﬁg%%&@@@hh?ﬁgﬁ%hg%ﬂmer The bond to the

arent noi et thro i&k ylaryl"™ neans

arTDaﬂmerbxysalkyl“ refersito am aldyl chaih seibstitutéd bydwarmidr@tyegamps on
Jﬁ reV| &Iuslg descri bed. Preferred al kylaryls conprise
two ciffergR capIan AtBuUp. Non-1imiting exanple of a

S U} RRbS| il-kvd.ﬁuakﬁwgf%d ﬁhﬁﬁr&‘kﬁ?@ea@ﬁﬂg\ epéihé wherein the

par ent nor et e ar

termmal edrbonds isu bb;miltert by Uo a cgra)ﬂnnx)rbatcrms ,gieispectl\mlwmge dC Fs,
carbon chain) conprising one or nore double bonds in

-CHzﬂfe c‘ﬁbleﬁi'ﬁﬁmoﬁ/d@fdﬂcldzﬁ be conjugated or unconj ugat ed.

l, al ke roups can co
caRelty BieRasiOrRe e PRing B fodide fadidpis, Prafsrred are
fluor&adHP@r'@) SIS0, rhr{d“ﬁ'\ ?é‘ﬁfé’fﬁrréﬂ%rembﬁﬂhafcﬁd%@' y 2 to
6 carbon atons | e chaln e al kenyl group
céHamgezﬂ reednss fluotine| dinjorines booming, ©r dodinei Prefatred are fluorine,

dently selected fromthe group consisting of
chlorm ?J%E eyaryl cycl oal kyl , cyano and al koxy.

'\'OPIe'lér%WI“Ewé%?F%rﬁﬂ 8forf¥tic monocyclic or multicyclic ring system
cornprising about 5 to about 14 ring atoms, preferably about 5 to about 10 ring atoms,
in which one or more of the ring atoms is an element other than carbon, for example
nitrogen, oxygen or sulfur, alone or in combination, provided that the rings do not
include adjacent oxygen and/or sulfur atoms. N-oxides of the ring nitrogens are also
included, as well as 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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sui t abl e al kenyl groups include ethenyl, propenyl,
n- but enyl, 3-nethyl but-enyl and n- pentenyl. Were an

“ﬁq@@‘@?@al kenyl chain joins two other vari abl séT[%ggoois/%:’sns

25 bivalent, the_terns al kyl ene and
al kenyl ene, respectively, af® used. "Al kynyl" neans an

pyrioﬁiriep(lir%ld:aingqui&%,@ﬁm%u 9;7%&@%9,%@%%%, BbtHi&2sly|, 8R&zolyl,

car bon-carbon triple bon be strai ght or

thiazeld,pyrezolyh dxacigroiy; tetrazalyb pyrimidy, %db%mnyj,anwmlyio pyrazolyl,
sz T2 TS B e B e iV R AlS AN B,
| t Withi i |
P A g e YRR SR indRado2 Ay
imidazajBpisbBhiazoky, beruoh;rlanylebbgtofurambymdolgk azaindabthed
N T TR g L
rie S, fy IR il ), SRR i spincol, 124
triazmyblhleylzykﬁzolﬁh bphhgihiazo)yiyﬂ)yricppgénﬁdinyl, 7-azaindslylyand the like. The
rmURRSROE 985 oS4 batol bR oH M i su e, o
orart G s A8 EIREIAEC A postone e
are carbemptaied; e{cga,i Ll?l-gyiridyleﬁqjlyddylgand élfpyeildgk/b;d from It he group
i sti . ' 1 l. CAylLY

O B S isiosbrinBod by 06 st A Wi Caad baESHSea
hotefEATY aiolpS asittiecrRefiiil ab6uER ERABIGI Bre joined to group B by
a cadon rirgg memben ebg., bietioAqpyrigyls I(Iikwri_dyhoeﬁ-quimmwo neheHet ring can
be supstiuielariany avalableana.carbon hch iauh Wi nisrd W ubaREents can

SHi t abl | i ncl ud h I,

be pRRAR ol HEL B0 | %1 et ahydr onapht byl and ' ndanyl

" AHdteroeyclyteaors hetéroeytlealkyld neearis @ non@ro_m'aiicl sadurated
mongiiRior T BT 50 &R ok 5 T8 D atoms,
e B ] 95 PLOTIRY T A B0 3P oms i e
ring systernis 2R elgnssritathesinastdarbemtfer ergmipée niogearexygen or sulfur,

NN T TN T R —
the rﬁg %{sgirp)}; Fg?%g'?ﬁ'?{étﬁg@ﬁ&%‘?@ﬁﬁ‘;ﬁlﬁt@f@éM‘h’6 ring atoms. The
prefix aza, oxa or thia before the heterocyclyl root name means that at least a
nitrogen, oxygen or sulfur atom respectively is present as a ring atom. Any —NH in a
heterocyclyl ring may exist protected such as, 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 adjacentto a N, O or S, as well as



10

15

20

25

30

15 al kyl heteroaryl, hydroxy, hydroxyal kyl, al koxy,
aryl oxy, aral koxy, acyl, aroyl, halo, nitro, cyano,
wardenyig7al koxycar bonyl, aryl oxycarbonyl, PCT/US2005/035745
ar al koxycarbonyl, al kyl sul fogyl, arylsulfonyl
het er oaryl sul fonyl, al kylthio, arylthio,
therdhateatio N o't Slgroupslbnlobvbdmad}acehewmmt kelerdatom. Thus, for
cycl oal kyl, heterocyclyl, -C(=N-CN)-NH2, -C(=NH)-NH2,
exammg;unmve rt*llQ(aI kyl), Y1Y2N-, Y1Y2N-al kyl -, Y1Y2NC( O -
Y1Y2NSQ2- and - SO2NY1Y2, rein YL 20 and Y2 can be
the sane or different 4 e i ndependently sel ected
fromthe group consi st ng o fiydr ogen, al kyl, aryl

cycloal kyl, and aral kyk en1subst|tuent may
{ch sigrul t aneously repl aces

al so nean a single noie
two avail able hydrogens omNtwo adj acent carbon atons
(one H on each carbon) on aHrlng system Exanpl es of

thereslg(c‘rib I[Pl'-l e?:itﬁétcﬂéé d?i‘ébﬂi ke Bﬁrbﬁn@?ﬁarl@d‘a’ hAQeEi oxy,

CH3) 2- and form noi eti es such as,
f dt showehallsn be nmed thairtautoumrmeﬁqmmsmh aseferrexaraple, the
ﬁl—tert but oxycarbonyl . "Cycl oal kyl " nmeans a
MOICYBH- ar omati ¢ nono- or mul ti cyclic ring system

conprising about 3 about 10 carbon atorms,
preferably about 5 %ut 10 c n atons. 30
Preferred cycl oal ky s contajln _gbout 5 to about 7
ring atonms. The cycl qipl kyl & be'N"oRy onal | y
substituted with one or nore "ring system substituents”
are oanhsicleredhgquivatent in sertaincembodinesrda of thisdnwendioas defi ned
es, of suita

o e tar et shiad A BRI sPOLRDS SryRRR BbRtdifing 3 to 5

carb@f! 8id?ﬁ§ﬁhﬂ| 1 0F2 Hetdr¥Ydms @@e%@&?fr@ﬁi@@%rour) conS|stmg of N, S and
CT1 US2005/ 035745 24 cycl oheptyl and ik

0, perdeId|th1at theghetesoatbms ae rotiactantoul ticyclic
decal in

A TRMInOk el 4R fyaRite ordlen i CHBREY et SRART las
preV|§U§|§7 dia%cnb@d THRBOIRI td fhéasarent iRiigty Wﬂfr@ﬂ?ﬁ*ﬂﬁé‘ﬁhlﬁ@d

"Cycl oal kenyl " means a noh-aromat-i c nono or

Atky@mnoalwl”rfgeapsaamISylmpraJkyigramm wRiahothenallkyl groups
are ok R EoRR Eeheal ihomyta Mechrent MRUES A nsbliof 6 Rk
oIy sty SR 4 My Lofoky FARBUAIRNIG, 1 ll
and cyeieliyl Grodb A pecvoushisscrbet’ Tnehenddadbeinalont Moiety i
throuWWtﬁe A be the sane or

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

“Alkylheterocycloalkyl” means an alkyl-heterocycloalkyl group in which the alkyi
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 propargyimethyi.
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different, and are as defined above. Non-limting
exanpl es of suitable nonocyclic 10 cycl oal kenyl s

' cl opentenyl, cyclohexenyl, cycloheptenyl, and
v#(ﬂgdogﬁ&gwl\bn limting exanﬁl e of a suitabl e PCT/US2005/035745

mul ticyclic cycl oal kenyl is “orbornyl enyl .

KRS bis 4 REB A1 gL BREAR By PRI Rias previously

desctibed Ud’¢|eaﬂ>énd3£t§5lﬁel geraht nmyr'sthréwghm akyh! Nph- Iummhg reaamples
chai n substltuted two hﬁfroxy gr oups on

to an al k
of suﬂgbmlaa&vb@wsamlud@ flapmfeethyl:m@ Al thyl.

AR o WP AP 6 frnn

hete%ng l&if@@lk?f@re éfj%@@fddsxdjdscrbe@ Preferidd heté‘t&@&[kyls contaln a

" refers to fluorin
Iower;allergf@élP Nomh’slrﬁélng|re>4am>|cpla&otE auﬂ@@legralkv&r@tlpém@u@e 20

ol 0P Ryt 0 BRAF 1% BB ckon e

alkylbrom ne, or iodine. Preferred are fluorine, chlorine
and brom ne. " roar means an aromati c nonocyclic

or“Heteroiagylalkeoy¥ m@amﬁetﬁroaafdrpikeg\yhgrmntwmh éh%bgt&roaryl

and dRghi e i PovighlsBl FEohe” Rt e RnBrIg Kapk Qohtaing fower

alkerg/| gr@m meh@bna It thec pa et mcfn@lfy i§NNORGA the Blkksgngreup/gen

or “sulfur, alone or in conbination, provided that the
r i‘hgterasyelytalkyl'men ‘heteragycieaylaliny qeaans a/hatergyely-alkyl group in

whiclf M RateloS K&k iolhs RS HhAERR cRsfHiB%%; Theagnd tothe

paremtSmsldWis tmbeghlthealkyﬁdgﬂ@]a group to forma quaternary
am ne. Preferred heteroar%l s contain about 5 to about 6

30Hetergcueloatkylonyemesass aiejpeycieatkyOogiauprialwhich the

nete SRRl SRl R RbioBh fedeuBler Meiong 10 Rle barh mpiety s

throu@hrtaerethghatonmrefl X aza, oxa or thia before the
heteroaryl root nane nmeans that at |east a nitraqg

V@éefoarylghbpxmlkﬂ mﬂané@eetqrqualmgy@ikﬂ@rﬁﬂpa& wiich the

vt AT D B nAE RGO {ha R e paen

mo|etyo|s thrcmgh Ih@ afiﬁylegfa[rpl es of suitable heteroaryls
| ncl HT | pyrazi né furanyl, thienyl
! “Weanb 6c10xalkys oFsh Dybioh a4 eigs previously defined.

PrefeWéd Hgol gyélﬂﬂssmnﬁgggﬁnﬁfipéfk% Nq‘?ﬂlrﬂwngdé%&%‘?ﬂles of suitable

azo
hydroxyalkyl groups include hydroxymethyl and 2-hydroxyethyi.

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

“Aminoalkyl” means an amino-alkyl group in which the alkyl 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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t hi azolyl, pyrazolyl, oxadiazolyl, tetrazolyl,
pyrimdyl, furazanyl, pyrrolyl, pyrazolyl, triazolyl,

di azolyl, pyrazinyl, pyrlda2|nyl
‘%%lgor%@g#?ﬁyl pht hal azi nyl, éXI ndol yl , napht hy Tg{pR005/035745

(eg 1, 50r 1,7), pyrldo[ 3]|mdazolyl .

MRS I B EIILOF ol HHRAAG cle) HOUSROAY breviousy
deschibed.i Noddumtmg exbmpies of mm;dble glkiory igroyps inchidgametiydxy, ethoxy,
n-pr%ﬁﬂiggéfépdq%%w an wm oy 3‘?(1potgﬂn<ﬁ Ostgl lﬁa:qlgﬁ rﬂ{ﬁlle;ty is through the

&E@% zai ndol yI 1, 2, 4 triazinyl, benzoxazol yl,
ethe'ﬁ otﬂhi azol yl pyri dopyri m di nyl, 7-azaindolyl and the
| i“Realkdxe ort“aryialkbley"eneans/ ah axbkkyl-Oejeoup im/vpm:htthelaralkyl group
sat ur at ed, het er oar, s such as, for 10 e :
s as g VIaNGHIIGSGH GBI oI BRRATSHLARIAtY F HGugR &6 prigen
atoml | positional isomers are contenplated, e.g.
2-pyridyl, 3-pyridyl and 4-pyridyl. The term o Het" is
e%Alkdx‘y&lqui dry‘alkyoxyalkgl” eneangan aikyl-O-akkybgrdupan adiicis ¢ue alkyl

o JRIR o 2Bt ot B o At
alky|%&lklyl ﬁ%u ssln%]ojﬂiﬁiehsu O)iyﬁ}éigﬂ%l Wﬂet@%ﬁggﬂw Ztﬁ(é bom% the parent
mmet;a:shbrmkgh thegalkylgrdgpl to 4 Wsubstituents can
He He .
P BRdPoeyRedarian avhBs o ronbkndlaen @apaﬂ%@é@rewously
descgﬁé‘&;.wgh 'I|Fnl%g '&hﬁip?é(scbf Suifdoly ?y%?f}/@’oﬁgoutéléﬁ@g)h‘éﬁﬁ and

out atonms, pre
naphittoxyi ipediantsto ihe mtrenhrrmeiyax through tHe etheraixggeni n t he

e APEY A BTRaRS Sk p B IO Whip i 8 2d Alkyl groups
are a‘écﬁFBVIBEE[ng;bschb%ﬁe h@@glrﬁmnﬁ@xﬁf@%s gr ?dblé‘%?\}lekyélkylfdﬂbups

atons pr ring-sys erre
inclutie phenoyyrhethy| aodtrephtiadymethylt §hetbmnd 16 theparanbmoiety is

T . prefix aza, oxa or thia before the heterocyclyl
throqggghe@ilfﬁ%%s that at least a nitrogen, oxygen or

su e .

> NEAIBH Py AR A e BRI rop R WHIB 1% 8 ahy
alkoxyalkyf groupscanel as previeusly d¢Rnibed. - NeBehd to M(erpajend mooipty is

gﬁq thaikl i ke; such protections are al so consi dered part
througp thealkyl QIQUR- on. ' The heterocyclyl can be optionally

su d |
ah B redns o SIRCE bl ik Cie S8l blplpres
previbaslyg |descﬂibed Nonflmgbng exampléamf wltabie)arallkr,doxy groups include

benzlglgg(f r@g@yﬁ 0(ﬁ/rn?gc angﬁ] tr'ggtgm)%l?({ﬂ é d trtg,é(’ paéent m0|ety is through

the efl*'fé? dxggbhl ng exanpl es of sui tabl e m)nocycl iC
het e yc rings include piperidyl, pyrrolidinyl,

pi‘petaikenyil’ memq[m@landyallkenyl- group in which the aryl and alkenyl 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 phenylthio 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 aralkyithio group is
benzylthio. The bond to the parent moiety is through the sulfur.



10

15

20

25

30

35

t hi onor phol i nyl, thiazolidinyl, 1,3-dioxanyl,
1, 4-di oxanyl, tetrahydrofuranyl,

wWeidogly@sot hi opyranyl, tetrahydrot hi ophenyl, |
| actone, and the like. It shguld be noted that ?Ejlﬁ)@zoosmsus

het ero-atom containing ring systens of this i nvent| on,

35" Alkexyeansenyromeans ety alkg-O«GO- groupaNumlimaltingsexamples of
adj acen)? to awN or S, gs wel | gasumV\D 2006/ 041872 P

SU“QM?F&[UQZWP@BSS‘?QFQUD%HQIH@GP anethexycarberyl agdgtboxycashonyl. The

e v S AN
;houf?m?@m@nw" [rR6AhY ah Arflad (DY grRIUEe Noh- ﬁmﬂn@ exarhbles of

d al so be noted that tautomeric forns such as, for
sultabl%ﬁml@woamonM%@nr@wpae@cludecphenwcanboambamd oRphthexycarbonyl.

The BDE6 e Balift @Rl s b bR BTN ot ere to a
Sp"Ar@Fkb&&C@rb%hW Fheds 8 'étré!kﬂ'-OfL‘@ grcfu Nbrﬁ-ﬂfrﬁtﬂfg example of a
atons and or het er oat ons sel ected from t he roup

Su't&bdmra!mwad@owl geoumis banzylaxyosabenyt ke kond to the parent moiety
Isth%%rtﬂgt% @He not adj acent. "Al kyl am no" means an

oup in which the alkyl group is as

Prevkssifonyteseahb e al IES (Tsy)cg Et Proferedyrolps @ thése in
t hrough the am no. Iam noal nmeans an

whichitke| rmiralsupwegauqyb he bend to Mmenqu:;ewugéhmsgh the
Su”%ﬁ as previously descri bed. The bond to the parent
‘ety is through the alkyl. "Alkylcycl oal kyl al kyl "

Is@foAy K ednsch® ahig(03)-kgrbus! PhwbbAd b tisd phient moiety is
al ké\a and cycl oal kyl "groups are as previously

throygs the gdtenyrhe bond to the parent moiety is  through
t h“i)ﬁllé%}fkenyloxy” means a cycloalkenyl-O- group in which the cycloalkenyl

group is as previously described. The bond to the parent moiety is through the ether
atom.

“Cycloalkylyalkyl’ means a cycloalkyl-alkyl group in which the cycloalkyl and
alkyl groups are as previously described. The bond to the parent moiety is through
the alkyl group.

“Cycloalkyloxy” or “cycloalkoxy” means a cycloalkyl-O- group in which the
cycloalkyl group is as previously described. The bond to the parent moiety is through
the ether atom.

“Cycloalkyloxyalkyl” means a cycloalkyl-O-alkyl group in which the cycloalkyl
and alkyl groups are as previously described. The bond to the parent moiety is
through the alkyl group.

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

The optional double bond represented by —==-- means that at least a single
bond must be present, but that a double bond can be present; when the double bond

is present, R is absent.
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"Al kyi heteroaryl" neans an al kyl -heteroaryl group in
mhlch the al kyl and 20 heteroaryl groups are as
descri bed. The bond to the parent noiety is
?%%@Eﬁ%%e het er oaryl . 'Alk IheterocycloalkylPcﬁﬂﬁﬁ@5m35”5
an al kyl - het erocycl oal kyl up in which the alkyl and

TRNFEB T pBd opHaciep i@ﬁg?@t"‘*i‘gvfhﬁ@@%@ fiRfcH &5 are
attached eﬂ@ﬁﬁé@ﬁir#ﬁé’d ébeNB}/rrgFfdan KDy diMitl@ﬂda’lJpYrberaEEWFSNherem

an al koxy-al kyl - 0-al k roup in which the al koxy
the pipdragingl m@mayfalsa:bemwstmmd vt thes d+idsition Mitregbory a group RY.

- Ay ahoes aiptemadianaiharom L rTiniR, Y apRdanaiesad terbe
indeqe iy Slegt & o lrold &6 sARPRUEeo inahe SE e RS are

mdedéh@"ntlx%lé&téd hwHECatachBetolths dahte hi’ﬂl@g@ﬁf Bt akeithaywhere an
t hrou the alkyl. Non-limting exanples of suitable

R4 oraBﬁwa;AahlekMCLgs ogre thaclonde ip acrpalegwe;nﬂuma oceMIrences are

lndeng%o 418 ec %«ST %%W?S/O 7{‘%@%&@ &-’f QBHMI Gdepedent of
any cﬂﬁéb’ﬂ"ﬁlél‘ ﬁ” querga Jﬁ% PRGBS %Rnllé&% bR aﬁtwim&sqmzé that the

rough t ting exanp sui t
size &nad oatu«glofghespbsmtuehtﬁsl)ewﬂll afteodbllim hymb@n@f substituents which can
b di f|l yoronmet hyl. "Heteroaral kyl" or "heteroaryl al kyl "
© Pris ﬁ a heteroaryl-alkyl- group in which the 5
hqtr%rw 'suﬁﬁﬁ'tuf’éd(%ﬁéﬁﬁﬁ’a? dPfeCOt AR Mx\%#%@@hs kecthe designated
Preferred heteroaral kyl's contain a group.
atomNp meplaned iwith @salepnee froim she trmmaéedlgaqu,lprgwde[déhat the

de&gggﬁ%é' @ﬁ)rpp [ gi/aérx(@ qx%‘yé{rldqer gh u'ﬁ?lghrdg C{rﬂ%mngqqg%ﬁ is no? exceeded,

and theefry éls’r’déﬂt@t'nd?ﬁfééh fts ma@aﬁew@&ﬂw 'C@hbmwbngwenbsments
whi ch the heteroarélg 10 and al Kenyl are as previously

and/afestiablasiarerpeneissi muayefrsimn@qhhmayons oeaui in aiablammpounds

By “sfalr;ﬁ %ggﬂwo%gp[)zsgable S@ghep{% Qﬁom;ﬁ}ﬁ’d {hat IS su#n%uently

robusth6senage idddatidryicea kisbiul GRS 8f PG TR @ nelclo Yhixture, and
group in which the heteroCyclyl and al kyl groups are

formuistipn énto arsefficaeious therapettie agentl to t he parent moi ety

e PSS R s, SRR B AN Wi he specified

groups, radicals or moieties.

The term "isolated" or "in isolated form" for a compound refers to the physical
state of said compound after being isolated from a synthetic process or natural 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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het er ocycl oal kyl group is as previously described. The
bond to the parent nDiety is through the ether atom

wokéwremry! al koxyal kyl " means a heteroaryl -al k W§§¥(15/035745
group in which the heteroaryl and al koxyal kyl ~group

are as descri bed above. The bond to the parent 20
fTQN*h%m a ﬂjﬁdﬁbﬁaggi}rdubeind whpqmw& tehiedr pmtebie;dr’ thisemeans that

HO- al kyl - ch yl . is as preyvious
the gﬂ@ﬂp el mopﬂf @ﬂépf@dorWGG|BQ9 éﬂnﬁ'?%e@ sideieactigngat éjekgqotected site

e A S SABBES Bn AE, Sup il POy o 04 oo

recogrﬁ\izéh @?Cﬂmse litkyordiF(=d) skillrin thye baalskyél 86 By-referenue to Btandard

25 various grog{gs are as previously

textb@@ke ﬁUIB@S forexaonpiet §. Whaieanerat akofitgetive Gmllﬂﬁgllﬁ' organic
he I t I I kyl .
Synthﬁ‘ﬁ’ QWW%”‘%\&\%’W&?& agﬁl tsaglog aleur:]y? g?\gﬁ[)sal n)él ude
f opgh. arfic \ﬁ’érYéblé”(@ Pfa\mlah@idrocye?én RO @K locctiisdmdrétthan one time

am no- al Kyl group he al kyl group is as
in anyrconistitusing odansEprmuta |, ita definitiontan each pecurrencepisdngependent of

thr.ou he al oyl " neans an aryl-C(O- group
its d?ff{"w{?ehé\'% QJ O%‘f"g[%ﬁr syas previously ~descri bed.
Thes Bsad hb@elhhﬁ‘leot@ﬁ'mn‘bo joaition” 155 “hférﬁéiﬂot éﬁ:d?ﬁf.‘)@ﬁ‘éi Ibroduct

Non-limting exanples of suitab groups i ncl ude
comprigiagjhe specified ingradienis in thal sp@ﬁmedxqmou@tsngsamell as any product

whicf} e, it 8 iRty idmisofba i br e tied e Bgpegiints n the
spectffefd%tﬁbuhi%e et her oxygen. 35 "Al kynyl oxy" means an
alkynyl roup in which the al kenyl group is as

e apdo-atstabvalitheconmreoyndssol thedneentiansare also

Conf%@b%@aéﬁagtﬁﬁéeﬁéy%ﬂr@%%ﬁéﬁié‘@iﬁggwy?e@feaPo%%npound

that ista #higcprechfscrlvidyith QigeiPadirfistratichvioca sLisject em:rerg@@ls chemical
Non-limting exanp l'es of suitable a, | koxy groups

conversion By melahely or @ham@al precessepde yield agimmapewyd ahiormula | or a

salt it Eoto B & skt Bf SRR Biefoy el Y HlghtH ana v.

Stell&r Rid<ditugs-aINevel Dbl stdifis (1F8AVI4 & thiePA.C.S. 8§mposium
previ OL'IQ:QR/ descri bedm(hgg, bond to7?he arent noi et? g

Serigshapddn Bigkevexs/genCariessin Drug Design, (1987) Edward B. ﬁoche, ed.,
American Pharmaceutical Association and Pergamon Press, both of which are
incorporated herein by reference thereto.

"Solvate" means a physical association of a compound of this invention with
one or more solvent molecules. This physical association involves varying degrees of
ionic and covalent bonding, including hydrogen bonding. In certain instances the
solvate will be capable of isolation, for example when one or more solvent molecules
are incorporated in the crystal lattice of the crystalline solid. "Solvate" encompasses
both solution-phase and isolatable solvates. Non-limiting examples of suitable
solvates include ethanolates, methanolates, and the like. "Hydrate" is a solvate
wherein the solvent molecule is HxO.

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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" Al koxyal kyl " or "al kyl oxyal kyl " neans an al kyl - G- al kyl
group in which the alkyl and alkyl groups are as

8 descri bed. Non-limting exanpl es of i-tab
I6{<Mﬁo¥yal kyl groups i ncléde nmet hoxynet hyl 5%37[}52005%35745

) ethoxynethyl The bond to tHe parent nmpiety is through
coméé}ﬁuﬁl $pthisd h9 Rtion fN dffe¥ent JrBgoKEoAS d@bkéhd@g (Si*i Pdtpnaﬁhre of the

he ary group is as 'previously describ

co-ciyistal.| (Rmenarg Jekaehlaks) A, ChdmbSec. aOﬂaoﬂ;Z’SgBéﬁ@)s
i ncl ude phenoxy and naphthoxy. The bond to the parent
noi ety is through the ether oxygen. 15 "Aryl oxyal kyl "

MB&Rs Ak amdunt & *?Mérag{e%galbﬁeﬁ%ﬂt@@ %{ﬂ@uﬁt" ¥d p?éé‘ht?o K¥cribe an

groups are as previo

amogntesidopsp@indsor & @bhmddndmamblorés@itdnmnomeﬁwtm as thrombin
phenoxynet hyl and naphthoxynethyl The bond to the

rece@,tg,r @ﬁtag%\ilsés @nogh US IRrodigging the ¢ eﬁgﬁ tesapeutic, ameliorative,

(Y ans an aryl - al koxyal kyl group in
'nh'bm#yy‘h'aé'ﬁgéﬁélnw off O al koxyal kyl groups are as
PrEve oos !budd§ of FbﬂﬁulaTh@arbfmm $altstwisichare railsdfwltﬁtrvthle%cope of

through he al kyl group. "Aral kyl oxy" neans
this inyention. Refetpnsgpoichcompernd ipé Feraulq/h heyetiuis ursd%r§tood to include

referBnée &@ #%&%th%?%% é’nﬁ%@l grv{ngg'”ic%%eg T8 lt%r?n 0§al§(§ it 80lepioyed

herei®; d@nbidzadcidiewaltb daimed Methdaoranic aﬂiwoparg?amc aold@; ns ivgell as
t hr ou Aryl al nmeans

h 25 the ether o
basncassg,lts %r 'R‘@ﬁlwlih gmgompran&@rcwgan@ Qﬁsﬁﬁ Hh@ @'F'Q@n‘p/hen a compound
of RS oot KRBLSEHE S0ph B pul™ 1 19 g o

imidavde)sarthar akidic Moigypsnch asvivutatot lifteal thyd carbaoxylic acuds
previously described. Non-1imting exanples, of suitag| .

zwﬂt@mwv (“mn@rgaﬁa'agnahbedggnﬁ@taﬁwqrﬂ|Iraplumd WHHInthe Aerm §a|t(s) as

usedTlﬁ'el?f %a&ﬁﬁggﬁg@%ﬁeﬁcgﬁ?@%ér% Enoltn"t mﬁkbw%lﬁblcfaﬂfl acceptable)

salts@re Lmeﬂe$re@i$ althewgloother saltesre Iaﬂmﬁusé‘fcm Yaltsidfithe compounds of the
exanpl es of suitable arylthio groups include phenylthio

Formutigy | maypbe Frmesl, dor WB@]QytT@a@tH@ P gPRIROURg; @t Formyla 1 with an
amoﬁrt&rc?f%%ﬂj b mﬁa§%‘ {LHfh' as '§f1 cquatléHt%moﬁ*ﬂnﬁ %Ené‘cflﬁhi‘guc 35 one in

e ar group 15 as previ ously

whlchIeIwBalb Qcéc:pltutet Idfnmi angacﬂpe@lls|n@edif.|nﬁfoﬂuweatbﬂyOEhmzahon
ara [thio 8 benzylthio. The bond to t

p'ﬁrﬂ( a¢!l Qﬂ%lbﬂw'np esAfetates, gesarbatys pegzoates,
benzgﬁgéuﬁ%qéé,%énzlfaies, borates, butyrates, citrates, camphorates,

carnphorsulfonates, fumarates, hydrochlorides, hydrobromides, hydroiodides,
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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29 " Al koxycar bonyl™ neans an al kyl - O CO group.
Non-limting exanples of suitable al koxycarbonyl

WU feps41sRc| ude et hoxycar bonyl and ethoxycarbopd*nm;ﬁgmﬁﬁw
bond to the par ent nmoi ety ig3through the carbony

"Aryl oxycar bonyl " neans an aryl-O C(O - group
l\bExémpIawrlms&)(@aiw iesludle arﬁnmmnuralslaﬁs,aalyabmeialr $nitw$uch as

Sodifiy IR, B0 oSN el B ALOYNG Sa(tHTDSI Sa Sigh B8 ApCium and
magﬂééﬁ‘.{rﬂfgé S RWith Pgﬁ?ﬂ?bﬁé‘es”‘ f?lL %)‘(émgr g@%ams %%che% such as

|ng exanp car bo

dlcyglbhenylamlrbmZtatimyhammbehahd sattewithrainino admias packeas arginine,
|et%/ |s through the carbonyl. 10 "Al kglsulfonri|
lysingean thenlike. IBasian Qpengmm@mngrwpm RAYP Gyarigrrized yith agents

suct) 8s %@é@éﬂ\wﬂﬁn@?g%{a Syl BithPY8Hd @&V&hlpﬂiss B03chiéi8s and
lod:d'e%r) ydilauldyf sulfdtes r(r@gnanm@thgr )dletﬁ»f(IQahd dﬂ:ﬂﬂylrsulfﬁhes)bdm@ ¢lmain

arent noiety is th rou%(IE t he sul fony

halldagyﬁg g)aclquh)}awy anele%tﬁgryé chleridesy tkr@ﬁyde@angrlg@ges}, aralkyl halides

(o.0. 08y} oA PEE R B lee R Aot ey TS hr ough ¢ ne

et Atisuchizeid silfy/ahd bk Isuitk layé intemdets tabe pharmaceutically
cy cIoaIﬁ% alkx group in which the cycl oal kyl and
upthiatke &

acceitable spifsupithiaiiee seope @flthﬁ;@wmm@s@mi Bl acicaRd bise salls are
condSTeRRATINRENL e ed IR 08l BSahdH RpRnss for purmoses

of therinugntion.whi ch the cycl oal kyl group is as previously
descri bed. The bond to the parept noiety is thr ugh
t heoRRRNds g iRormula |.aksalts palviias: crediigtals and prodrugs thereof,

may%%é(?jét‘? kﬁ%‘ fef&ténjnlél’lh 9 fbr'e&a\‘@lé hd %E Saﬁr?’&%%?'n‘ﬁ}ﬂo el@%r) All such

groups aré a previ ously

tautéretio éontm ard comtesriplatesl harbincampart o tie b;ésegut inyention.
neans a hal o al koxyal ky rou

F?hoalkoxyalkyl in
whi\d staraeispmesk g r@(pm;éeog@pmgtn@sg%g(ﬁ ol 91 lsomers and the
|ike)%"?§§§ bpég%%ga %Bﬁ\pmfh@s (hdiitfing MY of RbFats! Solt 63U 88-drftals and
prodrugs of the compounds as well as the salts and solvates, co-crystals of the
prodrugs), such as those which may exist due to asymmetric carbons on various
substituents, including enantiomeric forms (which may exist even in the absence of
asymmetric carbons), rotameric forms, atropisomers, and diastereomeric forms, are
contemplated within the scope of this invention, as are positional isomers (such as,
for example, 4-pyridyl and 3-pyridyl). Individual stereoisomers of the compounds of
the invention may, for example, be substantially free of other isomers, or may be
admixed, for example, as racemates or with all other, or other 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, sterecisomers, 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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30 "Heterocycl yl al koxyal kyl " neans a
het er ocycl yl - al koxyal kyl group in which the
| group is as previously descri bed.
“@oﬁﬁﬁ%ﬁ%@r{ent noiety is through the al kyl groggfm%gmsns
opti onal double bond represénted by ----- nmeans that at
| edhie corspoghds atcordingustthe ényentivarfigvelpharmiaaolagidalyybperties; in
part&%ﬂag'e ae?c&%ggijgaggi EH%SM cgq%btgé) glgli-gggg IrFl?lmbggin'esderivatives useful

as tlﬁ%ﬁfvﬁﬁgﬁé@%ﬁ%ﬁlt omdsWen R4 and R5 join to forma

ogen to which they are attached, the
rings forned are 1-pyrrolidinyl, 1-piperidinyl and

L BABSASEREY it A L G55 M B atom nc

. . ei . A
erElrg s QRN RGHREI OIS Sprod B TB o altners an
racgn%mep affthe @:ompdtfrmistdbromrgam(ly bﬂherlégthey@xri]%ﬁ) areecontemplated as
_independently sel egte en aftached, to the sanme
being ﬁ@%@gﬂ‘lls BiMerdioso t'}%'ﬂV%TéQré'n&ﬁldjeﬁzﬂ 8F‘d;|2§%?'isd8|b@th pure form

and 1 SRS St LS P Mot Re BRI 5o
convéntighal techiRlquess eithde py nematingadpticatly patder opliGallyreritiohed starting

in the sam%égting. Those skilled in Fhe aké NII
matedals (HibyeSaRMating Eomersidi @ GHBPARd PEFEfMYIRl. Isomers may also
: j : N f t ; t
o GPSRORUEE ot b ¢V 2 CROIVBOSS |eDISURE: PoRBrous forms
of thehedmpoends ofrfBoemuied(l o gdreshercrysiallinesorgaradazhoust also are
repl aced mhth a selg tion fromthe indicated group,
Contﬁﬂg‘?}?@@da$ aing part ojEus BveNEeN-at ont s normal val ency
un TN S b b '
andTPRe RIRE 1Bt O BrtU A o GBEARat for M o AR Complinds of
Forroalabli, oatiisomeoivilssihow igreater phamnadalogical aetblitythan ether isomers.
perm ssible only if such copbinations result in stabhle,
P THBALBTo e Byt oIS iR MISSa MErRIIae e ofewing
sterbScHE& ARty conpound that is sufficiently robust to
surV|ve'yéo|ation to a useful degree of purity froma
reaction mxture, and forQruHatipn into an efficacious
t herapeutic agent. 20 The pefmmJoptionally substituted"
nmeans’ optional substitutign i fi

radi cal s or noieties. The Jepm 3Sol ated” or "in
isolated form' for a corg nHEeH rs to the physical
N

Het
with compounds having that absolute stereochemistry being more preferred.

Those skilled in the art will appreciate that for some compounds of Formula |,
one isomer will show greater pharmacological activity than other isomers.

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



state of said conmpound after being isolated froma
synthetic process or natural source or conbination
wa The term"purified" or "in purified f '
a g‘fn"ﬁ{ﬁi’ﬁ% refers 25 to the 3§hysi cal state of gg{ﬂ(}lsfz&fymsns
conpound after being obtained froma purification
Prypgess or procesgRfati@pstfuidied herein or well known to
the skilled artisan, i'n sufficient purity to be
chek@ct eri zabl e b¢ thyl athMrd anal ytical techniques
descri bed herein ol known to the skilled artisan.
The®structure --- M li'“\fqet he conpound of fornmula I,
repf esents an optg ﬂ-g-pl 30 doubl e bond, the dotted l'ine
is a bond or no bond, resulting in a double bond or a

5 sibt§dAc bond, as pethyl acetatdy t he val ency requirenent;

Wit h rovi so that nt when the carbon to
whé@@% uld be aw&d@ﬁe@m%fﬁxéﬁ? ©of a doubl e bond. It
shgyljd al so be ”°B9§/Itl_h fjunfny carbon as well as

t

het eroatom wi t h uns | ed valences in the text,
scBBABs, exanpl esDifert-babyl azodieakioxyiade assumed to have

t 5 sufficien r of hydrogen atom(s) to
sgﬁ%fy the val eniég%r‘i‘?fgéﬂéMS?Z PCT/ US20051035745
1n n a functio a conpound is terned
10 prmct ed", thi sDﬁéehz!\%rs%tﬁhéHet he group is in nodified
f oDt 0 pr ecl ude DN d3imetlyIkinhamidect i ons at t he

pr ed site n the conpound is subjected to a
e@&ﬁ . Sui tabl e&?}dtsél{fp}(l groups wll be

'] zed by tho skill in the art as
e'qg gjs by refereﬁ%edwt% g't% ardé(S t ext books such as,
fdrlOBEI'ampHé)BtT VHyGreogbezeatriazdle Protective Groups in

15 oA 2y aP i%@w@»s&m@f@yfﬁﬁ%ﬁ{ ) "oceurs’
”q_lPi @Srbr‘?.'i"ﬂ\llbig?ﬁlthlh !;ifé'ﬂf}’léﬂyﬂ%mldér in Formula I,

its definition on eac iI's" 1 ndependent of
|tNaB@§Gﬁ)Hb)@H at Sedmtnmde&xy@owlwmdee 10 As used

the t t tended t
A RRORBEL conpri ENRBLRERHRGIORUNE, nor edi ents i n Lhe.

spegi fi ed anount sp ny product which

resﬁl ts, directly o&ﬁ%dpg@?ea from conbi nati on of

20 tHéSeEJbﬁl fied i ngPeUnmaensuppmtedeilmeﬂleadepmpyhnt S.
Prodrugs, sol vat es a&drco Crést al s ngg% the conpounds of

the invention are® bagdjinigRWIRENRUE®er i n. The
LepGINGOCIr ug”,  apofimer(ppoRBtdsdbyatafot s a compound

. PS-Tris-NH, Polymer supported trisamine
TFA Trifluoroacetic acid
25 THF Tetrahydrofuran
Ti(OiPr)4 titanium isopropoxide;
TLC thin layer chromatography
TMSI Trimethylsilyl iodide or iodotrimethylsilane

30 7a-Carboxylic Acid and Amides

The 7a-carboxylic acids can be prepared by the following representative procedure:
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that is a drug precursor which, upon adm nistration to
a subject, undergoes chem cal conversion by metabolic
| processes to yield a conpound of F
“gzagla H'sﬁa and/ or solvate thereof. A discussi OE&@MS%OIS/MSMS
prodrugs is provided in T. Hguchi and V. Stella,
rugs as Novel Dellvegp Bystens (1987) 14 oR ohe
A C. BN 1ﬂpo05|un120 Series\, Yagg i n Bioreversibie

Arer Rhar maceuti cal Agsogtrati on and Perga DNRress,
bot h d?~ﬁh|ch are |ncorpor5t:o herein by refe e dg

t hereto. SOLN@L@DSnEanS a physical assgciation of| a
conpoung ion W #hN one-er—rBere sol vefitN

mol ecul &s Thﬁ@cﬁﬁ%chal assos]
degrees qaf 5 ionic and coval
hydr ogeqrBpndi ng. In certain it ances the sol vat 6
be capabke~af isolation, for ®sxawpl e when one or
sol vent nolecules are incorporated in the crystal
|attice of the crystalline solid. "Solvate" enconpasses
bot h sol uti on-phase and i sol at abl e sol vat es.
Non-limting exanples of suitable solvates include

To ttired!salgton ok RIBYof gbahountdl t(esgmr’nel) nHBOnﬂtcﬁ driysTHF at 0°C
sol vate 30 wherein the solvent nolecule is

undefoargops was added &HMDS (9.8meigle? & Ml ef & 4. QMrseéwtmym THF) and

the RT3 RS 67 oA CLhe Kep BRIy et o -76°C anc

785;99 THi8BAIMbIPIgN m%ﬁy&éﬁbﬂirﬁwa@é Gvayf h&ﬂed'a%‘té)@ WRts aapprox1mate|y

di carboxl yi ¢ acid’such fumaric acid, succinic acid
75métaf. araaqlueoﬂmsolutlamorh ammomum;lroh(él smitatedrmmﬁydtaéd (I)Q% w/v) was

ol TG TR R S il . o
comBedf 8r nlé 'é?(t géﬁ: WgYé srse{ﬂ,mpaﬁnne] dffed €?/Inth %agnbsﬂﬁﬂw sulfate,
em 12 4506) .

oc. 200 Ef fecti've anount
filteredranchpeaporated Yo efrfrassi vRudfination"by §askeahromatagraphy bising 15%

ety ReRtZI M RRARBE Ol BB 14 Bf GQMBRRBEE n  ecept or

[ thus produci ng t he deS|red t her apeuti c,
MS@?%&?P’ i nhibitory or preventative effect. The

conpounds of Formula | can formsalts which are al so
hin tre scope of this invention. Reference to

To Q:%Wb% SAION R A8 7 GRPRPYNG 2 (BRRAEADGR @Mi-r2h deTHF at 0°C
undér%# 5 §§ geﬁéﬂgﬁbréﬁ"tﬁﬁrotrﬁﬁéeﬁf] ’BrM% dD{Hbem&tﬁ?e allowed to stir for

ter oy ed
approximately 30 min. The reaction m|xture was diluted with about 50mL of

ation invol ves var
nt joondi ng, includin

dichloromethane and the pH adjusted, with aqueous sodium bicarbonate, to
approximately pH=4 and the mixture extracted with three portions of dichloromethane.
The combined organic extracts were washed with brine, dried with magnesium
sulfate, filtered and evaporated yielding 2.32g of compound 3.

MS (ESI) m/z424.1(MH")

7a-Carboxamides




631

herein, denotes acidic salts fornmed with inorganic

and/ or organic acids, as well as basic salts forned

wo bévslop@rgani ¢ and/ or organi c bases. In additi?%Tﬂﬁ?&ﬁmssms
a conmpound of Fornula | confains both a basic noi

such as, but not limted to a pyridine or imdazole,

and an aC|d|c noi ety, such as, but not Iini@ggrﬂbia
carboxyI|@ Fﬂ 15 zwitterions ("inner é' ) ma
formed ant_} cluded within the term \sé§
used heref n.
non-t oxi ¢ y-pRysihol ogi cal |y acceparbl e) Seftsta
preferredd HI Houg @kh@ﬂmta¥%s—a#e—4450 udef bl . Salts
of the conpoungs of 2 Formula | may be forled, for
exanple, by r ing a conmpound of Forrmula | M th an
anmount of acid gf base, such as an eqU|vaIen gpount ,
in a nmediums as one in 20 which the salt X

preci pitates og_in an aqueous nedi um fol | owed by

| yophilizatio Exenpl ary acid addition sal } ncl ude
acetates, asc s, benzoates, benzenesul S,

bi sul fates, borates, butyrates, citrates, canphorates,
carriphorsul fgnates, fumarates, hydrochloridgs,

hydr obrom des, hydrol odi des, |actates, mal eates,

met hanesul f onat es, napht hal enesul fonates, nitrates,

rhls%l)g(;a eélrgf)gscozrglg%ﬁsisgﬁél%zﬁgg onl; 88%& c@géal i lgg tp(reocbedures Using
elthetr@oﬁﬁﬂéﬁii'élfy’&\?élﬁﬂé éhﬁﬁ’eé‘a éﬁ‘és Y 158 g)(?ﬁé}@dt&ﬁsynthems a

ke. Addi ti ona acid are gener
widecarisityl of admdeualwo@ fuere plneparedrrﬁhedollowlng table summarizes some
fth harna eutlcally useful salts frombasic
0 g éﬁtlcal conmpounds are di scussed, for exanple, by
P. Stahl et al, Camlle G (eds.) Handbook of
Pharmaceutical Salts. Properties, Selection and Use. 30
gZLurich: Wley-VCH S. Berge et al, Journal of
ceut-i cal Sciences (1977) 660) 1-19; P. Gould,
rnational J. of Pharmaceutics (1986) 33 201-217;
égdh et al, The Practice of Medicinal Chemistry
, Academ c Press, New York; and in The Orange
(Food & Drug Adn1n|strat|on Washi ngton, D.C. on
website). These dlsclosures are incorporated
by reference thereto. WO 2006/ 041872
2005/ 035745 33 Exenplary basic salts include
niumsalts, alkali netal salts such as sodium
[ithfum and potassiumsalts, alkaline earth netal
salts such as calciumand mnmagnhesiumsalts, salts with
rgani ¢ hases (for exanple, orgapic amnes) such as

EX, di cycl ofgkyl am nes, g3butlyl Ram nes, angysalts vymé]yﬁcm
am no aci ds such| as argini ne, Data
O Py VAN
A 1 -CHz Et MS (MH")
A~ NEb
% N @ 518.1
O YW
B /ﬂ\ -CHsj Et MS(MHW
/\/NMeg
N © 490.1
O W
Cc P -CHs Et MS (MH?)
/\/OH
| kY N © 463.1
O A4
D )L -CHs Et HRMS
/\/NEtg
i QL |
| F 539.1674




5 lysine and the |ike. Basic nitrogen-containing groups
may be quarternized with agents such as | ower al kyl

worloblesiste- 9. nmethyl, ethyl, and butyl chlori deer/us2005/035745
brom des and i odi des) di akkyl sulfates (e.qg.

dinmethyl, diethyl, and dibutyl sulfates), |ong chain
hal i des /e. g. decyl, Bauryl ,p¥nd|st ear yy chl orji Ivtical
EX'brorri deshand i odildes), aral k')q/l halides (e.g. bgﬁ%&“ca
and ggenet hyl brom des), and others. 10 Al _such a
sal t sYand base sal t r ntended to
E ph &Lﬁ i GRHb Y ai%gﬁ)taal e(‘e’s Ats w scpréMgf
the %4 n nt| on and all aci¢l and base § MH")
Eonsn der ed equi val E.n.i,;t o£ henfree forng F 466,2512
CoT1 CS rlun ||3 €61 PoOaITaS—1 B PuUl JUotTo L TTIC 1TTTVTIIU T UTT.
F Conp {j\;j of Fornul &CHz and-GHit s, sollates, HRMS
cp- cr"ﬁ(g nd prodrugs thereof, 1 y exi gt i(lﬂ/IH“)
their tautongric |form (for exanple am de 0O
imno ether. Al such tautorrerl c forms dre 493.2507
cont efpl at ed hergin f the pre ent I nvVent
G Al £Q| SOFET § (f@&' arrp geo C |somers|-!|ﬁ|v|S
opt |i‘6al Hi sonmers and the |ke) off thg esent corﬁMidT)ds
s EdLC?ULE"i? heconpbunds—aq vk bnas- L he e ab12343,
H sgl vat/\%h co-cryst akGHegf theCH® prodruygs), sugh &RMS
t may exi st due|to asymret car bons 0@4‘3”+)
various [su Ityents, ingluding|ena ric (for
(Whi ch may~exi st |even in {he absence of sy me 4322655
car bon rot aner|i c r e opi r'B,
b Qﬁe r| c far mséH%re a%H?er thl-éFWIS
svop s i nvention, as are { mer@HY)
( >uch as exanpl e, 4ipyridyl ; I ?5.20 2980
—Hpeiydtet—s eot-sorers—pf—the—gonrpoum 25—the
J ipve tlg/rl”g?@fcr eGHgpl €, -GH3sybst apt r edBMS
ot NSO ol may be adm xed, aS(MH“)
racermHes or wwth all other, or cthe elect ed,
stereoisomers. The chiral |centers of the br esdnt520.2979
i hventgon haye t DI confi gu Ufation as friam
Kb,/ th)l\lLﬁg;;hQ?z Re(g'ﬁ fmendat’i ons. X t!w\)ja@t('glrl_'ElL
"bal & ate"l "prodrug" and t is i|nt DA
tp equal"fv apply|to the salt, sol 3 rodrug of
L ewant ners, stereoigsgner égt arrers "Taut oner|s, HRMS
p33| isorrers, "Facefrai 85° o gs of t he N
i hve o@ybunds. Pol ynhor phi ¢ for t he con(}Midr)ds
of Forrru I, ang of the salts, golva €s, FCO-C@g@tﬁfO
apt—ppodrugs—of—the—conpotmds—of ot ; :
M i ht en)qu to g incldddd |n-CHe prese | nvent| 0|HRMS
N (MHY)
474.2397
0 +
N - - MS (M
‘L{U\N o CHs CHs S (MH")
N j< 537.1
& E
0 j\ oy | CHa | -CHs HRMS
% H/\g/ (MH*)
F 481.2135
O WUV
P g -CHs -CHs CN MS (MH")
~_OH
N 474.3
O AT
H 8 (MH*)
E




WD 2006/ 041872 PCT/ US2005/ 035745 34 The conpounds
according to the invention have pharnacol ogi cal

can@(ﬁ

6d18AS; in P

articul ar,

t he conpounds of ReFf§M0d035745

e nor-seco hi nbaci ne dgglvatlves usef ul

as

“thronbin receptor antagonists. 5 Conpounds of the
EXi nventi Oﬁahave at| le one g8y nmet ric car bonﬁﬂélﬁlcal
‘and therefore al|l isonerg, iIncluding enantio
stere0| somers, rdtanmers, tlautoner|s and racenates Data
t he corrpounds of (Formula (1) (where they exi st
—€q téi"fp: atet—as be+ gL pai’t ef—tHrs—tryention: %@2569
Rinvefiti gn ithcl ydgs dCihd 1| i-Ebker)s in oth pure fKHRMS
andyi INadTA X re,| including racenic res. Isonw_'s)
can be’ prepaoed using 10 gonventi onaI z i ques,
eilt her by reacti ng opti callly purdg or optl al | y| e¥38.2hEd
stlar t ithg materla sepg atling i"soners of
Sce )E ?:rHs'lsc gﬂ" mey al 8 i ncl :HRMS
geo trl% |somers, when a doubl pnd i s préMHﬁ).
o Lty?«f?fpc?f‘itif’f!'fa"ir‘ Eifgﬂﬁﬁﬁ?die Sn rar °| l4d1.2503
Tcantenpl afed bei nGHaart| oCHshils inv t| on. {15 HRMS®
sKi l'yedNN art wll appreciatje t or sope QYIH&’we
cqnpoundts of Forjmula |, qgne isonmer W show gre
prar macol ogi cal activity t/han ot her i soner's.  Ty4812503
prief@rred conpounds the ppesen |nvt| on hav
Ufc i.ag_ NHSepEIOCche I@try gﬁ% 3, HBH \ GH%
tilh apnpounds havi ng t hat| absol ute _ ochenj st (NIH")
Ef;?gf‘;i ?Liﬁeféfd5012°finéitk'd§dui ot} 8882434
. Viso r W w |gr e@Hr phaCidacol ogi cal activ tyHBh%
ot he‘tsL Compounds |of the |preg |nvent| ome)
whi ch arHe generally preparled by 25 priqcesses i
adcordance with tlhe foll owi ng. Sonme of theFfoI 0449513651
bel owonpounds, |i nt. dijat_ and pro esses, [a
Wpr )J% Otnhe |me &g as cllose any of D-Slﬁms
6,06 , US 6, 326 380, US (MH")
F 481.2498
O T4
X A )J\ -CH3 -CHs HRMS
OH
YNY (MH")
F 481.2498
v 1 CHs | -CHa HRMS
% D—OH (MHY)
F 493.2503
O 'A%
ZA L -CHs -CHs HRMS
NH,
%y u/ﬁg @ (MH")
F 480.2299.
M | CHs | -CHs HRMS
L (MH?)
° F | 544.2601
BB j’\ o4 | CHs | CHs oN | MS (MHY
CONX 500.1
O WA
CC )J\ -CHs -CHs CN HRMS
OH
% u"\/ (MH*)
488.2549




6,645,987, U. S. Serial
i ncor porated herein by

No. 10/271715,
reference 30 Follow ng are

woXaRAas720f preparing starting materials and casPRYINIS035745

all of wh

ich are

of formula I. In the proceggres, the follow ng
abbrevi ations are used: rt roomtenperature WO
2006/ 04148¥2 PCTI uszqgﬁ/ 03574383 3p THE {petrahydr
EX. 20 et hyl ether| Me net hy| t et hyl Et OAc R Hﬁf&al
cet ate BnOCH2Cl benzyl chl oromst hyl et her  BulLi éata
Lji t hi mQBADD- ut y| ,arbo ylate |
DDl hlar oeHhahe bll% Dé :hl R £~ HRMS
N, N-‘L'DI rﬁ%t hyl f ornpmi de  DOVBO Met HATMH™)
hexaf | uor ophosphat e HOBT| or HOB#
1!: I/ II'\C Pgt Q_QE HA In t-/fr' "‘.’%%hy! H l—m
EE LHI\/D SjiLi t hi u (t-lGHkget hy! sCHy | zam&aom—r*)
Sod yborohydrl de Ph 2| erd
br om dd—l(?gol yner supported 20 5o
buppUOL dret iyt o 5 de
FF hydr o g PB- Pol Hsu natiMS
PS- ol yper supported trisanfiné (MH*)
Z

The following tricyclic analogs were prepared using a similar procedure:

EX R® Analytical Data
0]
GG P MS (MH")
OH
N 493.1
O O -
HH I MS (MH*)
.S
'S NI 527.1
JJ 0 OCN MS (MH)
"oy 550.1
H
KK j\ b MS (MH)
N N 491.1
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25

TFA Trifluoroacetic acid 25 THE Tetrahydr of uran

Ti(QPr)4 titaniumisopropoxide; TLC thin |ayer

aphy TMsI Trinethylsilyl iodide or

w%@t@?%g% hyl silane 30 7a- q:i\r boxylic Acid andpﬁw&&%my“

The 7a-carboxylic acids can be prepared by the

folTow ng representati veNot ocedlir e: 6/ 041872

hCT) o005/ pasras 360 db 0 or o MENH 0 R 0 H o

HO HHHHFI ig @ LI"NipS r%Brs §67.N 2.) CNcozMe

Vv 11y 213 )RJJ2’ a stirred solution of |2.5g of

conmpound 1 B.EQmH)I), in 50nL ¢of dry THE at JC 5

under argon, was added LHVDS (9.88mvol, 9.9 rril of a

1.OM solution in THF) and the m xture allowed to stir

for 30 mnutes. The tenperature was |lowered to -78C and
7a-A é% iv% ) of methyl cyanofornate was added. After
, oximately 75nL of an aqueous sol ution of
ammoniumiron(ll)sul fate hexahydrate (10% w v) was
added and the m xture then extracted with three .

The paramioacampeundd catbe arepargidyiihedolowingdreprefantative procedure:
extracts were washed with brine, dried with nagnesi um
sulfate, filtered and evaporated to dryness.
Purification by9flyash chronmat ograp usi ng 15% et hyl

. )] ; Ae

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 NH,CI. 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 0
°C for 1 hr. It was concentrated and suspended in 100 mi of ag. K2COs. The aqueous
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 for 2
hr and filtered through a celite pad and washed with plenty of DCM. The DCM layer
was washed with water followed by aq. NaHCOj3 and brine. It was dried over MgSQy,
concentrated and purified by chromatography to give 500 mg of 6. MS: 409.2 (MH")
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approximately 30 min. The reaction m xture was dil uted

wi th about 50nL of dichloromethane and the pH adj usted,
szg&,ﬁqwous sodi um bi carbonate, to approxi rralt@fmSﬁhlgagsms

and the m xture extracted wyfh three portions of

di chl oronmet hane. 20 The conbi ned organic extracts were

washed with brine, dried with nmagnesium sulfate,

The,\@ b ed %@ﬁ%g@ﬁso é' 2 d %%dﬁ@iﬁ% @Bg\ﬁ@ﬁ)&wﬂaﬁe method:

2006/ 041872 PCT/ US2005/ 035745 37 rOH OCHO NOHTftH
O0 ATU HHH2N~OH\ N\ NFF 3 4 This acid can be
converted to the am de 4 using standard coupling
ocedures. Usi ng S either comercially avail abl e

ynes or am nesytlteatd can be preparedHby synt hesis, a
ﬂ deWﬂ?\“’iDéty f~Hpide anabegs wepe~prypared. The

VeI Zes ggRigo O pge. anal ogs. O R3
3 R32 R33 W Anal Data A AN

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 eqg.) and immediately warmed to
rt using a water-bath. The mixture 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 ag.NaHCO3 and 50ml brine, dried over MgSO,, 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 (3.6g, 8.42 mmol) in 50ml EtOAc and 5ml H.O was added a
solution of 1M PMejz 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")




B\AANi,.,NVe2 -CH3 Et M6 (M+) H 490.1 C\ Il N-~OH
~CH3 Et MBS (MH#+) H 463.1 D JLNNEt2 -CH3 Et \ HRVB H /
‘&%%4% 39. 1674 WD 2006/ 041872 PCT/ US2005/ 035745 38

R33 WAnalytical _Data E NH2 - CH3 -éﬂ@sﬂﬁé}é@%m
H ~ (MH#) F 466.2512 F Ji**-CH3 - CH3 HRMB N~ ( MH*

Amirj%;s@{%s %WO%M@?WO %‘6‘89%@ %&lso nlcotlnlc acid.

Simi theﬁwgﬁuhﬁlﬁan Ybe\Fgactédiivithordagefts %30 ad Hidémpdesialkyl halides,
HR MH+
acids or acid chlo$ides,) chloroformates, sulfonyl chlorides and isocyanates to provide

secondary and tertiary amines, amides, carbamates, sulfonamides and ureas. Some
5 of these analogs are presented in the following table.

10
Ex. R® R R w Analytical
Data
MM N. 0 CH Et T MS (MH"
_ -CHa
YR O e
—H AN
NN _N__O H Et MS (MH")
K O |
@ ' oo ,TNW OFt H Et T MS (MH" |
I 449 1
PP > H\n/oa -CHs Et I MS (MH?")
i 463.1
QQ y H\H,OEt _CHs Et T HRMS
I (MH")
F 481.2492
RR g H\"/oa CHs | -CHs HRMS
I (MH")
F 4672356
SS H ) -CHs Et HRMS
O F 514.2501




F 520.2979 K -CH3 -CH3 M5 (NIH+) H 500.1 L -CH3 -CH3
HRVS OH ( M) F 493.2510 M fL~~OH -CH3 -CH3 HRMs N

ON 474.2397 1V 0 OH3 OH3 MB (M) H
we e e 103, (M F 481, 2135 B uS2008hises

\AN~~OFI CH3 CH3 CN M5 (MHO H 474.3 Q Ove -CH3 -CH3
ARVS H | (MH) | WO2006/[041372 PCT/ U 05/ 0357,
Exex Rs R33 WlanafVti cal JFbata 524. 9569 R i%!ﬁgal
-QH3 -CH3 HRM6 H Y (M) | F 538.p713 S\~ % CH - (Pata
T TR PN (MIgh, Et HRMS
NS (MH")
O F 514.2506
Uu T -CHj -CH, HRMS
0 F 500.2341
vV v N -CH3 -CHj HRMS
0 F 500.2352
WwW H = -CHs Et HRMS
YN @ (MH"
O
F 480.2658
XX H -CHs | -CHs HRMS
WY NH, @\ (MH")
O
F 466.2512
YY HoY CHy | -CHs HRMS
"'{N\H/\NHz (MH)
O 476.2924
Y4 H . -CHs -CH3 HRMS
YR | (MH")
o 4742771
AAA H NH -CH, -CHjs HRMS
e (MH")
o 488.2904
BBB H -CHj -CH, CN HRMS
O 507.2405
ccc v 1. -CHs; -CHs HRMS
‘L‘{N N N\_ (MH+)
o 498.2389
DDD D .CHs | -CHs MS (MH")
kY 431.1
EEE “(H OEt CHy | -CHs T on HRMS
T (MH")
O
474.2387




F 481.2503 T JL

U \JLN . NHSO2Et
WWM/WZCI—B -CH3 HRMS H |

,OH -CH3 -CH3 HRVB H (NI H+)

“CH3 HRVS ' A H / (VHH)

-CH3 -CH3 HRVS H |

(M)

481. 2503

(MHO F 558.2434 V

F 495. 2651

PEFAS 20057835745

F 48d.2498 X \A N of f - CH3

- CH3 HRVS ((IVHHt) 481.2498 Y -C -CH3 HRMS \ACH di N
(MH)  F 3. 2503 B2 - IBCH3 HR Z JL H W
E)(480 2299. I49AA Ol Cif CH3 HRVS | N | g/ls‘NN, | (M A ickl

4.2601 BB (H - ' CN VS [MHt) H' =S | 5d@at@
FFr-CC 0 gﬂf&% s \cﬂ\' HAVE GHg HRMS
] (MHY)
CN 474.2387
GGG P CHs | -CHa on | MS(MHY)
%S
i 480.1
HO -
HHH E{N\g/\ -CHjs -CHjs CN MS (MH+)
i 494.1
I RQA CHs | -CHs 1 on | MSHY
% 506.1
i .
JJJ H o @ CHs | -CHs 1 on | MSMHY
g 542.1
0]




HI1 , (MH) 488.2549 WO 2006/ 041872 PCT/ US2005/ 035745
40 EX. R3 R32 R33 WAnalytical Data DD ~, OH -CH3 -CH3

HI / (MH) 488.2549 EE -CH3 -CH3 <
“mﬂﬁﬁ’%zl FF C 10H - G - 8 ON HRWS H(W@SQ@’OW“
The following tricyclic ana %gs were prepared using a
simlar procedure: 5 0OR3IH OH HHNF EX R3
Analytical Data GGIlI .# OHMsS (MHL N |~ 493.1 HH S

The fdlopimg Jriayicli® abalogs weteldreparad using s{nvila)procedure:

EX R® Analytical Data
KKL ;H\H/OEt MS (MH")
4 493.1
H
LLL _N__OMe MS (MH*)
K \'J; 479.1
MMM H ':“3 MS (MH*)
_N.__N
Lo ¢ 515.1
(@)
NNN z:ﬁ NH, MS (MH")
b 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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550.1 KK M5 (M) N NH2 491.1 WO 2006/ 041872
PCTI US20051035745 41 LL N Ms (MHI O NH2 567.1 ~~N\
PWiNap rivatives 5 The 7a-am no conpounds

“§?€@§@§@7iﬁ the foll ow ng r%presentative proceggﬂgggmﬂmEWﬁ
W ONHHOMHI1) LHVMDS OH "then DEAD H 2) TFA-DCM 3)
Zn-AcOHF 6 F 5 10 To a solution of 5 (1.01 g, 2.57

nmmol) in 20m THE at 0 C was added a solution of 1 M

7a -CatoRamida irafB. 34 m ) and stirred for 20 min. It was

cooled to -78 C and a solution of

di -tert-butyl azodi carboxyl ate (890 ng, 3.87 mmol) in

2.5 mM THE H added. It was stirred 2 hr

and at 0 C r and quenched by t addi tion of
aqueous NH4 e agueous | ayer was i
Et CAc and dpred>~over MyS@®.BnNd concentTlayed. The crude
product was! st &dt ed mﬁrtrigggrg?jw and ‘14
trifluoroaceticlacid at O ?0r 1 hr. It
concentrat ed apé Fuspended in 100 M of agf
aqueous 20 phase! wadtextracted with DCM rdgi de the
crude hydrazide.] This crude material was dijssg|ved in
10 M glacial ¢ I'c acid and 2 nl aceton o this
was added 2 g ok~Zn dust in portions. The pensi on
was stirred vigorously for 2 hr and filtered through a
celite pad and washed with plenty of DCM The DCM | ayer

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 (3eq.)
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.



25 was washed with water foll owed by aq. NaHCO3 and
brine. It was dried over MgpSO4, concentrated and
| y chronmat ography to give 500 ng of 6. MG
V%B#@"?M) WD 2006/ 041872 PCT/ US2005/ 035745 XLTR005/035745
7a-am no conpounds can al so Be prepared by the
following alternate method: O HH OH 1) KHWS PMe 0 3
OH HF 2) Trisyi Azide EtOAc-H20 NIiCN H O NH2 H CN
a-Uped liBrdly 9 To a solution of 7 (2.0g, 5.18 nmml) in 40 m
THE at 0C was added 0.5M solution of KHNIDS in toluene
(13.5 mM, 13.5 mol, 1.3 eq) and the m xture was
stirred for 15 mn then cooled to -78Cg To this was
added a solution of trisyl azide (2.4g, y~Nf6 mol, 10
1.5 eq.) im HTHE and stirred for appRoxHnately 3

mn. The rgac n was gquenched wth gh gddi tion of
acetic acid ' 15. 721 ym0d, 3 eq. ) yand:=imedi atel y
warmed to fthéading aj 1o The ‘nifxidire was
stirred for 1 hr] and fhe was évaporate under
reduced pressur€ >N The resi due was di ssol vgd™N n 100m
CH2Cl 2 and was w th 2x50ml aq. NaHCO3 agd 5@
brine, dried ovear S, filtered, concent atag and 15
purified by fl o rorratographyto provi d .89 of 8
as a resin. NS 8.2 (NIH+) To a solutioR 8 (3.6q,

5 8.42 mmol) in 50nm Et OAc and 5m H20 was added a

g solution of 1 MPMe3 in THE (12.6nml, 12.6 nrnol, 1.5

¢ equ 48nflelidof B 96 Well Y8sp Stdlr p@l%rdfb‘y%ﬁé efiérofiter platsTiere added
L oh ecselutap apniaMing the ?vrﬁde%gregucsjlsscﬂve@wmm OfRGE/MECN (1:1).
80uL of2 OJSNG %tlons %n BC'E—IZof 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

R
Q NH, H QUN H
o] o]

A 1.) RCO2H A
H:zH > H:H
X 2.) PS-NCO, PS-TrisNH, X

X 9 X 14

CN CN

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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OHOHNH HFI HATUHH OOCHN 6 10 F WO
2006/ 041872 PCT/ US2005/ 035745 43 Anmi nes such as 6can

be converted to am de 10 by coupling wth isoyppi hRi0S5745
WO il arly, the ani neg can be reacted vvlpteIﬁ’gd%%dg"LO

reagents such as al dehydes,"al kyl halides, acids or
solutian corthining @By ot tecamine caredsand 6RO Of OB (11Beqadissolved in

MeChRTRENY b aRebedd ridivindateraesisads Sh.IM SHHEORSF dere added
o eilP IR pSHIR R it Rkl bl MigPsd Bl fynalan for
20 héum. yThe solutlomsavendMiitéred-tiddighta pBlypkdpy)lefe Adtlinto aldsbcbnd plate
contginmg%bc')vtﬁ Zu\{lnﬂa)of P%-isc)lcyéngt7e7r'e%in &%q[.\l)%%% 4J2_|m%t otj\/I§S-(1l\/l|Q|;arr|ine 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:

o]
o]

Compound MS (MH+)
<LN
Ob( 470.26
X,
H,C

O# 472.26




NUCEt

O 449.1 PP .~ NyCEt

-CH3 Bt HAMS 1o

wo%&m% HRVE o | |

PCT/ US2005/ 035745 44 Ex. R3 R32 R33 W Anal yti cal

“CH3 Et MB (M) O

| (M H+)

463.1 QQ
F 481.2492 RR N OEt

(MH) F 467.2356 SS H lpcta$2o68/035745
,~ N\ N (MH) 0 F 514 2501 WO 2006/ 041872

Dat a

TT AN CH3 E RI\/BN~ (NTH+F) O] F 514.2506 uu Hn |
-CH3 -CH3 H N|(M++) 0 F 500.2341 W H N -CH3
- CH3 HRI\/IS 0 F 500.2B52 ww Ham -CH3 Et HRMVB
I 8 NF4802658 XX H{CH3 -CH3 HRVB ' ~NH2 |
J (IVH+) 483.27
N
o§< 484.27
X,
H,G
2\0}43
N
o§< 486.27
X
Ha(i
Q
o:(é“ 502.28
%
A\
\
(0]
N
510.28
~
X
(Q
N 514.28




F 466.2512 YY H-CH3 -CH3 HRVB N-Tr~ NH2 (MH+) O
476.2924 7Z H-CH3 -CH3 HRVB NL PIH H ~. (M) O

74 2771, AAA H NH -CHB -CH3 HRVB N, (MHY) Go4B8sRGs7ss
wiigoaalsn 0% B8Nt N (MH) 0 507. 2405 CoC H
nl +-CH3 -CH3 HRVB y~.N N O (MH+) O 498 2389 DDD-

“CF3 - O3 VFF)  431. T EEE NYOP -CH3 -CH3 CN HRVB 0
(MH+)  474.£38% WD 2006/ 041872 PCT/ US2005/ 035745 45
Ex. R3 R32 BR¥ W Analytical Dafa FFF NUOEt -C H3 - CH3
HRVS 1 O (Vdl CN 474. 2387
N 520.29
~
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482.1 10 WD 2006/ 041872 PCT/ US2005/ 035745 71
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7a Hydroxymethy!
1) LIHMDS TMSI
—— —_—
2) BnOCH,CI
F F F
1 15 16

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 cormpound 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 refiux 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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(MH) F 478.2865 S WD 2006/041872 PCT/ US2005/ 035745
w32086/0hg50xyl ation. 0O OHHO OHH OH O H
N\I N 19 20 A m xture of 194(200 ng, 0.51 #?T/%@%SIHJSMS
Se02 (225 ngy, 2.03 mml, 4 eq.) in 4 nl dioxane was
heated in a sealed tube at 120 C for 1.5 hr. It was
Hvd | Eﬁﬁg!ég ﬁjgh a pad of florisil and rinsed with
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AND
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, owal cul ated 408. 2175 dDREPARATI ON OF BI

16

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
nitrogen. The reaction mixture 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*)
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OH 1)LHVMDSthen OH O H PhSeBr ArB(OH)2 HFI !~ FI H
2) H202 Pd(PPh3)4 K2CO3 VIII NNN IX X Br Br W Wis
wo boos/oldy72N WO 2006/ 041872 PCT/ US2005/ 035745
Experinmental for Unsaturatedslactones OHHO EET@SIZ-POS/O“MS
IH HFl 1) LHVDS PhSeBr 2) H202 NI Il \ | \ CF3 CF3
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
4-Hygrexyjationhe ni xture was stirred for 20 nin. at 0 C,
cooled to -78 C and a solution of PhSeBr (2.1g, 8.9
nmmol) in 10mM THE was added. The mi xture was stirred
Q éQr P¥omn. at -78 C,_Qhrgat,0 C, quenched by the
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NaHIO3 and brine. It was drijied over MgSO4, filtered,

20

A mixture of 19 (200 mg, 0.51 mmol) and SeO- (225 mg, 2.03 mmol, 4 eq.) in 4
ml dioxane was heated in a sealed tube at 120 °C for 1.5 hr. It was filtered through a
pad of florisil and rinsed with EtOAc. The eluent was washed 2x with H,O, brine and
dried over MgSQ,. It was filtered, concentrated and purified by preparative TLC
eluting with 10% acetone in CHzCl, to provide 190 mg of 20. HRMS: 408.2181 (MH"),
calculated 408.2175

PREPARATION OF BICYCLIC AND TRICYCLIC ALKENE DERIVATIVES

1)LHMDS
then
PHSeBr

2) HpOy

The double bond is introduced to I, 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.
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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
VIl can be converted to analogs X.

1)LHMDS then
PhSeBr ArB(OH),
2) H202 Pd(PPh3)4
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o UMY sing | dentl cal gglm cal pr ocedur esPCT/USZOOS/035745

descri bed above. OH N WEX W

o N b, 1), 5T e

1) LHMDS
PhSeBr

2) Hy,0,

To a solution of | (2.0g, 4.39 mmol) in 20 ml THF at 0 °C was added 1M
solution of LHMDS in THF (8.8ml, 8.8 mmol). The mixture was stirred for 20 min. at 0
°C, cooled to -78 °C and a solution of PhSeBr (2.1g, 8.9 mmol) in 10m! THF was
added. The mixture was stirred for 30min. at -78 °C, 1hr at 0 °C, quenched by the
addition of aq. NH4Cl and extracted with EtOAc to provide the crude selenide.

The selenide was dissolved in 30ml CHxCl> and 3.8ml of 30% aq. H20O2 was
added to this solution. The mixture was stirred for 1 hr at i, diluted with EtOAc and
washed with ag. NaHCO3; and brine. It was dried over MgSOs,, filtered, concentrated
and purified by chromatography to provide 1.59g of Il.

MS: 454.1 (MHY)
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10 Further enbodi nents of the invention enconpass the

adm ni stration of conpounds of Forrmula | along with at
weagis/091392 addi ti onal cardi ovascul ar agent. The

contenpl ated addi tional cardjgovascul ar agent | §CT2005/035745
that differs in either atom c nmake up or arrangenent
fromthe conpounds o€>$§rnula |. Additiop
cardi ovascul ar 15 a

that can be usedyi

co-ounatHon with tHe n8%%el conpounds of wion
VO )( 41872 P &82005/035145 78 i nd g )
mMDch ti-t ot | BulaMPED at el et/ afjg ggatlon

7 antirestenotic and/or

ant'i % ul ant act% ity. Such drugs are usefu

treati ngx hronbosi s-rel at ed di seases i ncl ud ng

thrombsi s, atherosWl erosis, restenosis, hyperténsion

angi na pectoris angi ogenesi s rel ated di sorder

arrhythma, 5 a cardiovascular or circulatory g,sease

or condition, heart failure, nyocardial infarction,

gl onerul onephritis, thrombotic stroke, thronmboenbolytic

stroke, peripheral vascul ar di seases, cerebra

ischem a, rheumatoid arthritis, rheumati sm

astto @gblutivinsof W (1.7¢rR62 enivioh dn @omiatHE ae 0I°O/was added a solution
| ung or i ntestinal tract, systemc |lup

of 1l\érLﬁM§.$atrb§ (%m|,| 515emigl) ppd; the fBQ‘lt‘é’GpWﬁéﬁt'éred for 30 min. To
this @é@ﬁﬁﬁ%oﬂﬁﬂ 1?%@&%?% | uﬁﬁqaﬁ%vy]%ﬁ}%fﬁ tbﬁnﬁj Il (14.2 mmol)

in 5 MPTEIFS T maxtuﬁmwbslsﬁm’@ﬂrfbmo nhinagtd®ePCiand @Jr@r&ihe@rby the addition
di abet es, di abetic neuropathy, cerebral _stroke

of ageseBHE) PotasHem Al RND: Praciafcwith FEAGdeaprovidethe crude

prodf Gy PRy RARRD e b rrOTce2 2Rl of V7"

c¢ﬂ9139@ﬁs@ﬂﬁn injuries, inflammtion, asthna
gl aucoma, macul ar degenerati on, psoriasis, 15
endot hel i al dysfunction disorders of the liver, kidney

O & B RS it UsBRAEE e, Bl ol B V20Gs cgpuerted o v

whicle @l tlibRctded aheé Atanddrlr Siguki c@!]é@rﬁ@‘i:'o'n@itlons to provnde product
dysfunctlon peri odontal di seases or wounds or a spinal

VIl. cord injury, or a synptomor result thereof, as well
as other disorders in which thronbin -and its recept or
pl ay a pathol ogi cal role. Suitable cardi ovascul ar
agénts ape selected 20 fromthe group consisting of
t hrjoppexde A2 bi osynthesis inhibitors such as aspirin;
thpy o g nt agoni sts such as seratrodast, picotan de
and : an; adenosi ne di phosphate (ADP) i nhi bitors
sué€h as Ulopldogrel cycl ooxygenase

EX. w Analytical Data

5SS T MS (MH)
Ej 404.1

T o MS (MH")
411.1
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15

i nhi bitors such as aspirin, neloxicam rofecoxib and
cel ecoxi b; angiotensin S antagoni sts such as val sartan,
\%@5&% fMshn, candesartran, irbesartran, |osartan and
epr084ft an: endot hel i n aggagom sts such as PCT/US2005/035745
t ezosent an; phosphodlestera inhibitors such as

m and—enoxrmone, angi o rting enzyne
(AUE)W?Q bitjors _sych as captoprlﬁ, eﬁalaprll
enhllprllat Spirg |, quipnapril40fuerindopril

rampril, fasinop trandol april, lisingpril
moexipril an beng;gorrl;fn utral;endooenlldase

i nhi bi Y¥¥s sich as|candoxatfil Ml (MeEHot rill

anti coagul ant|s s S Xine agatr%f 30 fondaparin and
enpxaparin; diur such jas chl Bﬂhiazice,
hydrochl or ot hi azi &€& “ON hacyynic acid, furgsem de and
anttoride—ptatetet—aggregatton—tmhibrtors_such as

abci xi mab and eptifibatide; and GP IIb/Illa
ant agoni sts. Preferred types of drugs for use in
conbi nation with the novel conpounds of this invention
ar%imilarlynvﬂkmbaz:o!mivestgmmm ct Xhising ienticalchemical | a
anta ﬁﬁS t hr onboxane ant agoni sts, adenosi ne
F”°C99¥Y gp§é¢ P¥Ptors, cycl ooxygenase inhibitors,
angi ot ensi n antagoni sts, endot heli n antagoni sts,
angi ot ensi n converting WD 2006/ 041572 PCT/ US2005/ 035745
79 enzyne i nhi bitors, neutral endopeptidase inhibitors,
anly coagyl ants, diuretics, and platelet aggregation
bi Especially preferred for use in the
ons are aspirin, cangrelor and/or clopidogre
When the invention conprises a conbination
cdmpound of Formula | and 5 anot her
cardi ovascul ar agent, the two active conponents may be
co-admi nijstered sinultaneously or sequentially, or a
gmaceuti cal conposition conprising a
Formul a I and anot her cardi ovascul ar agent
in a phafhaceutically acceptable carrier can be
adm ni stered. The conponents of the conbination can be
adm ni stered individually or together in any
conventional dosage form such as 10 capsul e, tablet,
powdgx, cathet, syspensi dnArfebytiédlDatasyppository,
nasal spray, etc, The dogsage of the cardiovascul ar
agehWdan pe deternb@ed fronﬂwﬁﬂwﬁfhed mat eri al , and

may range 000 ng peé gq In this
speci fi cat on, term' § one c?npound of
Formul a |"| nean$t hat ore to three difflerent conpounds
of Booulal I may|be used|in gughpHmceutfi ca

[i:L 378.1

F
YYY i MS (MH?)
[ij\ 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 I. Additional cardiovascular
agents that can be used in combination with the novel compounds of this invention
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15 conposition or nethod of treatnment. Preferably one
conpound of Formula | is used. Simlarly, the term

wO006s/RhgACr € additional cardiovascul ar agent s'pciRANGI5/035745
that one to three additiong drugs nay be adm nistered

in conbination with a conpound of Fornula I;
inclyslecgreigavlyich drare antiithiambotic; anticplateletagadedatiost, er ed i n

antiGfFRIERTbRE. ileesdnefid ARV oo aghs Aoty Sueh Aps.aye
usef%ﬁﬁﬂl?é‘éﬂrfgi Wor%o&'sffélét@d‘ BRieakYs Y\‘ldhﬁldlhgftt‘ﬁbﬁ'i&%lé QthBfosclerosis,

conpound of Fornula I. Wen separate Tonpounds of
restenesis;| hypertendionh englnaqreoctmsj |amgmgamea|s retpdad dlisarders, arrhythmia,

BB AR T R A
infaréfgn %Bﬁfer&l%ﬁ@ hitid)9hrd F&(e"ftl'|r5ﬁ‘1:abr%]9§n?odl |6‘str@ke peripheral

p ar ceut 1 cal Yy accepta e carriler a separa
vasatiandiserses; cembrai iachemia, Meeumadid arthiitis, abeumatisay astrogliosis, a

firoif fsRr S Fedivetkerfesa g nEusiER raftsydlebtc idibs
erytl?éfﬁafos%' ﬁﬁlltﬁﬂ@%ﬁl@bélé‘ Bpdresiy lbnﬁé}ﬁbnb?ﬁ&ms renal disease,

mbi nation I's therapeutl ca yef ective )
acutadeaaltfagummhfmnc sehal faititrey femal vascudahoraeostasis eenalfisohemia,

blacfEF FlGimaton Eabne, apetis henfaratin &p el Sk, cesbm
isché@fedf gh@ilt@scar?dérmela‘r@m@%ﬁal é&réﬂrbiﬁbh@%e@*@;ﬁﬂhyfahdlor

SOHE 0] osage forns of hi s i nvention. I n each
malighant temars areurodegensrativieandisingusotexicaliseanss, sangitions, or

injurle®; RilaBuraioreasTimas Blansoma, e &r eI RldH. eHiasis,

endéméﬁabi%mnncllg@g%om%gmglgggQ@%@Dorilg ng%ﬂﬁgn*éﬁgi'gggorders of

the lungwan;ifga@érovm@tmadtrect respitatory, tracistiseaseder ammdition,yadiation
oroRSRFEBRIS i oDty FRGFR0or BLEPY s inagor
injurOorl® simpidraor rES@NtHere6f, BBGvell as other disorders in which thrombin
and its receptor play a pathological role. Suitable cardiovascular agents are selected
from the group consisting of thromboxane A2 biosynthesis inhibitors such as aspirin;
thromboxane antagonists such as seratrodast, picotamide and ramatroban;
adenosine diphosphate (ADP) inhibitors such as clopidogrel; 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 ecadotrii; anticoagulants such as ximelagatran,
fondaparin and enoxaparin; diuretics such as chlorothiazide, hydrochlorothiazide,
ethacrynic acid, furosemide and amiloride; platelet aggregation inhibitors such as
abciximab and eptifibatide; and GP lIb/llla antagonists.

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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5 mxture with ItemNo. 3. MII the danp granul es
through a coarse screen (e.g., 1/4", 0.63 cm if

wWesReAasY Dry the danp granules. Screen the j
granul es if necessary and miyx with |tem No. dﬁéﬁﬁszoo;(mssus

for 10-15 mnutes. Add Item . 5and mx for 1-3

enzyméuir#mlto%mﬂé@ﬁél ehdopeptidise irﬂm@méorawnéb%am adldretics, and
ght on a suitable tablet machine

plat@abggg@gat@n inhilitees- e fspegialiy hreterragl taibras in theasempinations are

aspiflf Il S o GRS BEIRISs car ate NF 4 7 Total 250
70Whé¢iH@ﬁ1v@ﬁtléﬁ6éﬁ1@ﬂ§e‘§ & ddnibihaBon P& cofpatiret @orh'ihla | and

a suitable blender for 10-15 mnutes. Add I'tem No.
anoﬂneaﬁardwasomﬂamagenm thettwe.active icomponeinis may bmc@radmlmstered

simiBArEABs 41 SesieRtA & 24l R Ay BiteaTno bt &R Foing o
comb@[:ﬁé!'o? Iﬂorﬁl%Th PSnG’ ah8fHer '&ﬁ?dl@\)’aéd“ﬁarf drdyh Bgaharmaceutlcally

pr ocedur es. In Vitro Testing Procedure f
acceg&abletqamenca@ beiasirginistenedo Gdie0edrBpanéds/aidre contemtion can be

81l Pre ,on f 3H1ha
admigiered RABYAIEHESY BSE TR (Rany sopventipnal dgsags o such as
cap éLIﬁe gtgrt;!&gp Wﬁﬁg/ c?%ﬁﬁﬁ@?@&ehé‘o%#ﬁe ?o\'i/’{e) gggf)oéimy nasal spray, etc.
Thetdesage of the cardlovawulafrra@eeh can biei deietninied fean rn)u@hehed material,
evac at ed Tr 5 nCi) was then added to
ndt”l’?ey ichlﬂ%@ é‘f’r P&t room tenperature for 2

e ks s CROERUIT of FOTRUET:roas bt
one j@ reeldiffeniicomponnds of 5ormyladnmay ible; ugestinta pharwpaceutical
combgsitﬁﬁtoa}lrxgtth'odTgﬁreatment. Preferably one compound of Formula | is used.
Similarly, the term “one or more additional cardiovascular agents” means that one to
three additional drugs may be administered in combination with a compound of
Formula |; preferably, one additional compound is administered in combination with a
compound of Formula I. The additional cardiovascular agents can be administered
sequentially or simultaneously with reference to the compound of Formula I.

When separate compounds of Formula | and the other cardiovascular agents
are to be administered as separate compositions, they can be provided in a kit
comprising in a single package, one container comprising a compound of Formula | in
a pharmaceutically acceptable carrier, and a separate container comprising another
cardiovascular agent in a pharmaceutically acceptable carrier, with the compound of
Formula | and the other cardiovascular agent being present in amounts such that the
combination is therapeutically effective. A kit is advantageous for administering a
combination when, for example, the components 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 cornpound" designates a compound of formula I.

EXAMPLE A - Tablets
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col | ected DMF sol ution of

the crude peptide was dil uted

wth water and freeze dried to renpve the labile
\'{(?#Jokfdmsn-rhe solid peptide was redissolved in water and
& freeze 10 drying procesigrepeat ed. The triPFHUSH05/035745

peptide ([3H haTRAP) was di

olved in 0.5 mM of 0.1 %

aqueous TFA an ified by HPLC usj f THels)
'mr':ondi tions: co g{illeHVydacTM C18, %‘r@ 9?’{ /fath .D.;
1 noAdtivepDampoud) 0.1 % TFA in water, 108) 0.1 53600FA in
CN, gradient, (A/B) from100/0 to 40/60 over 30 m n;
2%%!?%'3

m /mn; det

ection, WV 322215 nm13he

r ach @‘rélé | ' f aTRAP wa 9% as

3ana @(zhed é)':/tﬁ F@Gh&%éé@%&@%lA 9 nCi S%l a Specl:lﬁi c
actpaste yn Plrifiéd #V&lef ol was obtai ned. Preparation of
pl at el et nenbranes Pl atel et nmenbranes were prepared

4 ysilnaStaieh.fiqas BB the method of 4:Nat araj #0 et a!l .
( ' etal..Lnt. J. Peptide Proteig Res.

542%%@%@@1%%%@%?% from 20 20 units ofgpl at el etz
concentrat es obtai n§gtdlrom t he North 3epsey Bl pool
Center (East Orange, NJ) within 48 hours of collection.

Al'l steps were carried out

at 4 C under approved

bi ohazard safety conditions. Platelets were centrifuged
at 100 x g for 20 mnutes at 4 Cto renove red cells.

MetAd®obMaaufedtard s were decanted and centrifuged at 3000
X E@Lor 15 mnutes to pellet platelets. Platelets were
re

Ypeniies: 1 And@ imauitabte méender 10sh5minutas oGranyiatg the
xR N 5 B i Feeles in A0Sarse ket v,

0.63=ct) If inebessary My théldaig ¢

pahules. EScreen b enigddgranufesniv

Tri s-HC ,

0 a final

pH. 7.5 5 mM EDTA t ~volu of
necassaRbANSHINKIWitTbBem Nelwfl an reix fererd B minites. Adgidtem No. 5 and

suitai\é Tablst tri@chinetd 7.5, 1 nM
and 10 m aliquots were f

B R e T e e

EDTA, 0.1 nmMdithiothreitol,
rozen in liquid N2 and stored

at -80 C. To conpl ete nmenbrane preparation, aliquots
wer e t hawed, pool ed, Eﬂ@@ﬁ@%%b&&%&“h 5 strokes of
a Dounce honogeni zer: pel | eted and

Nowashed 3 ti nesjirgrediéntM tri et hanol amghitebld®! , muAablet, 5

nmM EDTA, and re-suspended
1 pH Actiye GompRlREC12, 1 35

in 20-25 nl O mM Tris-HC ,
104

Al i mbr anes were frozen in khAuid N2 d WO
2206’%8‘%%89%%/ US2005/ 035745 82 1108 128 '

3  Corn Starch, Food Grade
4  Magnesium Stearate NF
Total

Method of Manufacture

Mix Item Nos. 1,2 and 3inasu

mM EGTA.  an % )0
40 70

4 A

250 700

itable blender for 10-15 minutes. Add Item 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 Thrombi

n Receptor Antagonists:
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stored at -80 C. Menbranes were stable for at |east 3
nonths. 20 units of platelet concentrates typically

50 ng of menbrane protein. Protein
“bgoﬁ%gej/n‘t:irgztl on was determ ngg by a Lowy assaqui_fgw{}smsms
eta!., J. Biol. Chem, 193:265-275 (1951)). 5 High

éﬁbllggp AgraRp n Receptor Radi ol i gand Bi ndi ng Assay
ant agoni sts were screened using a

rmAl(;bFF—EE)tR(CChiA)Qh Fl) IPLGY)-ﬂ\IHgJﬁrTle mgg @et 10% rRidJYOOQSI QAmY) were
bi ndi ng assay hn et Ahn et al., Mol

suspangeded IMF (250 ,Lck)swad;%sqprepvlpbhylammea(é 8ay)). viche vessel was

atta§iidd £ e 3utilly e, TiozeDih SaBodifSqdriahe slBnuapll titlnHas 322
mCiJ %hﬁéﬁ\’éﬁdé@&@ tHé)Hg!slk Wiiseh V@s%tﬁ‘re@%tﬁboﬁﬂférﬁ%er&tdrb%r 2 hours.

respectively, in bind i'ng buffer (50 nM Tris
At the qumtetlnmqf/@IwZeacththmmesfs tritigo BB rerspvedk and the reacted

peptidh PO s e Wit dsWABcy Ty AL EhGTRH 4B PRV the CBleyst. The

colléc't@ﬂl E)Mfegolu%@n Rf tﬁ’é cﬂ#déb?&d@ﬁﬁ@ diGteBalitH w&'féir &Wfr@@ze dried to

radi ol i gand I nal’” concentration of
rem@% tbr@@plle\mtmrmd Eireaei solid paphdevwlas redissolved in asdet amd W&freeze

T i T
of0'1%'aghé8|§’s ?FA%?W@@BWW%% Wﬁﬁ?f@lﬁ\ﬁﬂp%ﬁdﬂf&\% column,

concentrations es were
VydacWVeCt8, 26dmvoBtdemmil Lepmgbiie phase, (A) et ThATVWELerR(B) 0.1%

TFAJR G ?Sf’é\%@wﬁo?”raﬁé@e@%é@"e bR 4RER, S mimin;
ety Ut 28 iy TRp kA RE e Bt pRBISTuding THAP RS 8% s

anal'g?téc! By W ied M\ bakore 6 fd . OHACYT abh epedifid awmg/ 6ap8 d &l/mmol was
washed four times with 300 pl ice cold 50 mM Tri s-

obtamedz 5 10 MM Mg 2, 1 nM EGTA. M croScintTM 20
Pre B # k n |nI (25 pl) was added to each wel I,
unted in a Packard TopCount TM

M Pl@bdhfriisianbs Warel srepaidnising amedifisaeen of mdommdtgof

was defined as the total b| ndi ng m nus t he nonspeC|
Natasajed elp/2MNasakagan ed al, M@Mﬁ 55@1p¢\11995)) from

20 0T G cHABAeh BP Jo PR Pl o

Oraﬁgﬁé’ rNJrzWﬁthuﬁ 98! Y rs of "c%héc‘%tlo‘i‘]n istep /waH‘bQﬂrfe'dOdSUt-at'ﬁO*@hnder

|nd| Bi nd |n& In the presence Of a test COI’TpOUﬂ
approved tlkmalzalrdusa ty géonditinnasBateleisoverierce nitf uigedenti *eOst g for 20

mmq,(ég gt 53155 A (OIQ/@ r\éd'\cltl_gls Iflﬁeps‘ixggrn?taFf'gtChpg ghc@c(a %ec}%nd cehtrifuged
at 3000 x g for 15 minutes to pellet platelets. Platelets were re-suspended in 10 mM
Tris-HCI, pH 7.5, 150 mM NaCl, 5 mM EDTA, to a total volume of 200 ml and
centrifuged at 4400 x g for 10 minutes. This step was repeated two additional times.
Platelets were 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 ml 20
mM Tris-HCI, pH 7.5, 1 mM EDTA, 0.1 mM dithiothreitol, and 10 ml aliquots were
frozen in liquid N2 and stored at -80° C. To complete membrane preparation, aliquots
were thawed, pooled, and homogenized with 5 strokes of a Dounce homogenizer.
Membranes were pelleted and washed 3 times in 10 mM triethanolamine-HCI, pH 7.4,
5 mM EDTA, and re-suspended in 20-25 ml 50 mM Tris-HCI, pH 7.5, 10 mM MgCly, 1
mM EGTA, and 1% DMSO. Aliquots of membranes were frozen in liquid N2 and
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synt hesi zed by AnaSpec Inc. (San Jose, CA). The purity
of these peptides was 35 >95% Tritiumgas (97% was
wbGbasas, f rom E&G Mound, M ami sburg, Ohio.
SORRIRIBE, ' pCT/ Us2008/ 0357@ 83 gas was subsEﬁUﬁﬁ%‘ﬂ%/":‘”“s
| oaded and stored on an IN Systens Inc. Trisorber.
ety Al 0 [
stor r%{n ag ﬁ rune'jr?ltét%%'e%ﬁ @‘é%g‘? r'n_c‘ﬁoﬁtﬁr Is:yQQﬁznﬂ@%f platelet
condéha'atéﬁypmwy qmdedmsm im@oh arerhigrase \rotein. BProtein i:olacagtratlon
dm ni stration and Bl ood Col | ection. Cgnscious chaire

was goiesrrinem 8y Aoy Assay (ePwanetak, m&muaﬁsﬁs (1951)).

mn. A needle catheter is inserted into a brachia
vein for infusion of test drugs. Another needle

chuiﬁirbaghpuﬂ Phriofrstsin RetebtdroRadieligdritEBindirRE Assay or
ﬁ@fnous vein and used for Dblood sanpling. Iln th

ONRIA recaiier antagenisisiene §C10ENgEHSIIG: 2 3 U IGAEN 9f the

thmfﬁﬁ’r%'e#??%'?ia@%f gl birofng §55ax & RA7 &t pffAh 282t SR Fhagmacol.

51; 350!35% BQV»hTI'hetdefsa% r MAdPinras Q/ell Ntlncﬁp’lbtd’se(ba’ctsNo

|coagu ant ug is then infused
269620) mae‘nmhassayovelunue pE200 ¢l Flatetetmaembraiesoand HipEERAP were

dilutéghtd'bls Mghmband B3I restiaciely o bindingusfat 50 Rt s, oH
7.5, ho i@ mgeﬁg HITRRE EGfrfA? Oa’ﬂ%“BSAE%t%cQ %éﬁﬁfo%t(mom iA300% DMSO)

drug using a gavage cannul a sanpl es ‘are
of tes’od:drapbenbaWeﬂe fudther @ilutedDin 100%, DMSO. U€ss Gﬂ)@znlvls@(]ndlcated

skt abe o b BB oS
10 nﬂ?ﬁ'\‘%‘i’“ Iﬁ‘Mgb)Wé’r dARIEP o %’zﬂﬂ'ﬁﬂbﬂ aérﬂd’ﬁgar rrggﬁ@ﬁ vs%rguélaﬂﬁd by the

net ab tes ggregation 1's
addl'ﬁdm ef 100lul et rmiemnbrahes (4@ vigl proténs/wqdib el hesbinding whe ot SIgnlflcantIy

. . bel . Bl d A ti

'nh'bétgﬁ%vl\//e‘f’% DR Eompaindsiess tasted 2t tuf cnBrrptiatonsl, 1 and

10 i), o BRABES|H8 e BAQ8BRHTRIPBRG) on a Lab-Liner™ Ther Plate
I“ MU neous e 1S marnEd I N

the 1 npedance el ect
Shalezrlfong rtamra’ifbom' I’uempleoaidre;aﬁabmrw UriFites™ & RAfrfiltes plates were

soakgder Auladst 1 i ah 1o PR By GoeimiBT1e KIRUDARD membranes
weré%%&é@dﬁ@sl?iﬁ Fﬁérﬁk%l‘fﬁ‘?:ﬁtér@ﬂa aRe™ URilersH ﬂa@@%ét?’ggﬁd wiere rapidly

seline I's st
washdukfoua tidfesSwitie 800k dce ooldcﬁﬁamM T$|sﬂ-d£r3f pi—hiﬁdi mcmm MgClp, 1 mM
equal to 4 _blocks on the graphic produced

EGTAe MigiosicirdSf ?Q/aﬁ@tlllatl@n sgghtad 2% whwasppdded émeaah mellagnd the

plates were counted in a Packard TopCount™ Microplate Scintillation Counter. The

specific binding was defined as the total binding minus the nonspecific binding
observed in the presence of excess (50 M) unlabeled 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)(l>-Y)-NH», 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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adj ust abl e vol ume pipette (5-25 pl) and the aggregation
curve is recorded for 10 mnutes. Maxi mum aggregation

' ' es follow ng agonist is the value recorded.
\%;gz(fbﬂﬂ%)]ﬁﬁo Pl atel et Aggregati on Procedure: Pl B¢EUEF005/035745
aggregation studies were pefforned according to the

ges 25 bsBhuelify BRst A soRif PR an 1R S50 pibE:

MicroSemPM 20 Beiiflatiers codktail ied dbtained $rin IPackdraimstubert Co.
who were 35 aspirin free for at least 7 days by

veni punct ure using ACD as antl coagul ant. Pl at el et WO

Drug’kﬂdﬁﬁﬁs@aﬂoﬁbﬁﬂ%l@b@ Oftﬁbetlml | eted at 3000Xg and washed
Wwce 1 n ered saltne containing 1 mM EGTA and 20

pgCeanscipys gbaired cynaimolgusaggnkeps arenallongst pequitibrateafor 30 min.

formed .at roomit rature i.n buffered | 1
A ne%@ﬁaep?%wgﬂ%réa e RaasH e i ToluBidof Bt Bfias, Anotner
needi fﬁaﬂ’\étér AAsehéd ﬁhsttﬁe i rachiarssdpHerionsVeinahd used for
| at-bottom plates for m nut es. Aggregati on was
bloodmammm@d Imwcﬁeoewrlments Mhemermcompoumd nmadmimiateasa@ orally only
exing the m xt

one §fhetbh disas baseitt uBad Saietpdr £m)%a Sgiddat i fetiuainer

tube_a%lntémm@ @mrbﬁﬁfﬁﬁmumrlowstzmgqmemﬂgs'@inqal Sdline} @8 dnm
in a SpectromaxTM Pl ate Reader. Vivo Antitunor

antiqeagutanir g-hetdregds ithen héusaﬂmtraue@@usly oxecapergdmaid9 mim Blood

sampHS3 TRl 5 Bl @R . D, 2076 Min b apdfdidtf S yatier
termﬁrﬂa‘i%&)of tRe oQQ&rﬂ‘&élonlﬁn@O@ﬁBeﬁmeﬁtsqﬁ% aMiarN afe @MEH With the

Assay Binding to the human cannabi noid CB2 receptor was
drugciiging ecgamgemnmgﬂa hBloogksarapies are coteiadiat & 30260290, 120, 180,

240,005 Seynin A e st TP Miging DIyt for whigld bldba,

aggregatbn wAdunBe dﬂﬁerl@g il is u§@§tf028et@@rﬁﬁﬁﬂ@ﬂ$e fha concentration of
re- sustpended to mMin DMSO, then serially diluted in
the drograwits metabolltes Aggrega’uon 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 thé 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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Tris, pH 7.1, 3 mM MgCl 2, 1 nM EDTA, 50% DMSO. Aliquots
(10 ul) of each diluted sanple were then transferred

| i vidual wells of a 96-well mcrotiter

V‘K&E#@?’Qﬁg from hunan CBZ tr nsfect ed CHO Ki e€¢¥U52005/035745
(Recept or Biology, Inc) re-suspended in binding

rich gJese™ wes priphrkd o Bl 008 b esrat 15

Platelets werepelibted atSA00Kg mnd-vigsheg twice bewﬂerpdrsaamemhtammg 1
eactions were initiated with the addition of [3

H
mM angg0) ugimharyase t%nrwthlmpgjag@@n (ésatagatl@n was performed

at rﬁﬁ lté/'t]b&ﬁwﬁégefggnlgq ##ng C on@%bﬁaﬂ‘?el Wbﬁﬁ? h bi'n n

flbnmcagzm | PestwrBodrid aii pld’t@letsmercgprerimmq;@l‘n 86- welbﬁat—bottom
nperature for 2 hours, nenbranes were harvested }?.,&Por01

plat¢$ fqrﬁ&k Minitesr Aggregationwag itiated byasising: 03 aMiad

U/mE{argQF] in §|Jr(i f’%@@& \%ﬁ%ﬂéﬁh&@%&?@&s&ﬁ LHbt Igbpﬁ@ Titer Plate Shaker

(spdwrmesw@rbeﬁwg@@gatuomas rhoaitered weriacreasiepligh tidngasittamce at
100 ul binding buffer, and the nenbranes allowed to

405 nm ITU@)‘BPGRHQIT@GWRﬂaﬁ/Rﬁﬁd%nbraneS was quantitated
foll owi ng addition of Packard Owmi sci nt TM 20
scintillation fluid using a TopCount TM NXT M cropl ate
In vig'b Aptiturnot Pmdgm;rg:nd Lum nescence Counter (Packard,
Mer | den, i) Non-1inear WO 2006/ 041872
pCTeslsindine busarsbresst caginasaa sipdeh i pude Meusearerandugted

accc@irﬁg{o thé?ﬂ@%&ﬁ% rgé@'@giwgesc ﬁ&'\’%ﬁe&g gfiﬂlat@ew%lcﬁ@ 4,8

(19885)ppw9anlve conmpounds of forrmula | were found to

have thronbin receptor 1C50 values (i.e., the
concentration at 5 which a 50%inhibition of thronbin
o 1000 nM preferably
Can § PR %6 =20 nM CB2 Ki val ues range
fr Bmdln%tb ft@l@umawlcawnabﬁfoabmz leé’é]:&oﬂWasmarr@ed out usmg the
prefer We claim . Acorrap
proqeéiﬁr%gtaﬁh@wals?r ﬁtmdﬂQEaJ_f_ctt&Emmmm (), %@299) with

min&? mitEafSn 3R assays were carried out in a final volume of 100 ul. Test
compounds were re-suspended to 10 mM in DMSO, then serially diluted in 50 mM
Tris, pH 7.1, 3 mM MgCl,, 1 mM EDTA, 50% DMSO. Aliquots (10 ul) of 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



Mh RIt Het fornula | or a pharmaceutically acceptable
salt of said conpound, wherein represents a double bond
| e bond, as permitted by the val ency
waea@j@iei{r}rgnt wi t h the provigo that R3 is absegf%;vi\hlsé?nosmsns
the carbon to which R3 woul be attached is part of a
regresfu@n anblysis; was perfo(raed usingrarismR20b A(GraphRad, Seftweare, Ban
Diedd nd n5 are 0, and R12 and Rl2a are hydrogen; C=0 E
9 "A=Q G =-(CRR2),_, where n =1 and at |east one

Of U% QHQ té@)ﬁrﬁcéﬂv\%ﬁé'sideswibéé /aBB\?@%p(é‘seﬁtQtNe compounds of

fornmia)llwere found tediavet thoombin race@or ICsdales ¢i. enpthe mhcentratlon at

result in adjacent oxygen or sulfur atons; each n
which &p0% ightbitiamef thrembybraceniorayas ebspivedfek ta aﬂ%nl\/be

ei [

prefeianfy L1 bR B pRfelly 1,20 i (RS 1 GP T o 1000
nM, preferablyh0a mMiedore préferalsipgdi 9®nk. by the carbon atom

ring mnmenber 2, and wherein the Het group is

substituted by 1 to 4 noieties, W wherein each Wis

I ndependent |y sel ected fron1the group consi sting of

hydr ogen; al kyl; 5 fluoroal kyl; difluoroalkyl;

trifluoroal kyl; cycl oal kyl ; heterocycloalkyl;

het er ocycl oal kyl substituted by al kyl or al kenyl;

al kenyl ; R21-aryl al kyl; R21-aryl-al kenyl ; heteroaryl;

het er oaryl al kyl ; heteroaryl al kenyl ; hydroxyal kyl ;

di hydroxyal kyl ; am noal kyl ; al kyl am noal kyl ;

“di-(al kyl)-am noal kyl ; thioal kyl; al koxy; al kenyl oxy;

hal ogen; -NR4AR5; -CN, -OH, -C(O OR17; -COR16;

-0S(02) CF3; -CH2OCH2CF3; al kylthio; 10 C(O NR4R5;

- OCHRE- phenyl ; phenoxyal kyl ; - NHCOR16; - NHSO2RL16;

bi phenyl ; -
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OC(R6) 2COOR7; -OC(R6) 2C( O NR4AR5; al koxy substituted by
al kyl, amno or - NHC(O OR17; aryl; aryl substituted by
1 to 3 substituents indepegdently selected fromthe
group consisting of al kyl, hal ogen, al koxy,
nmet hyl enedi oxy, carboxylic acid, carboxam de, am ne,
urea, am de, sulfonam de, -CN, -CF3, -OCF3, -0OH,
al kylam no 15 , di-(al kyl)am no-, -NR25R26al kyl -
hydr oxyal kyl -, -C(O OR1l7, -CORl7, -NHCOR16, -

We claihB( O 2R16, - NHS( O 2CH2CF3, - C( O NR25R26,
-NR25- C(O) - NR25R26, -S(O) R13, - S(O 2R13 and -SR13; or
al kyl optionally substituted with -NR1IR2, -NR COR2, -

Q) R NR1S( O) 2NR1R2,

1. N@E&YBQ“R%&BS%ECQQJ rﬁcﬁléﬂ'jg’gi‘U%| hydr oxyal kyl |
al kyl or-S(0) 2-al kyl;-C(O WR4R5 or_.h eteroaryl 20
wher ei n adj acent carb t he ring can optionally
forma ring with a/wgl I Bfoup; Rl and R2 are
i ndependent |y sel Agted ft it he® foup consisting of
hydr ogen, al kyl, Luoroal i 7|l uor oal kyl ,
trifluoroal kyl, Loal kyh, . alRee , fl koxy, aryl al kyl,
aryl al kenyl , het e BaR: jf\/l R/ Pel BT BE yl al kenyl ,
hydr oxy, hydroxyal kyl Mal koxygl ky 25 am noal kyl , aryl
and thioal kyl; or R and R2 zﬂtached to nitrogen,
t aken toget her forma nono \bl cyclic heterocyclic
ring of 4 to 10 atons, with 1-3 IHeteroatons sel ected
from-0-, -N, -S-, /C‘%n%lg -S(0)2- and , with
t he proviso that S and 0PI ng atoms are not adjacent
to each other, where said heterocyclic ring is
unsubstituted or substltut ed 88 vvlth one or nore

ora p@@mﬁ@t&'&ﬁ@é?%eﬁ ABle % Wﬂ saigh GPBPONNTRYHRER), al koxy,

7 S
d'6UbI'e gnt§5¥i %Ion be \Aéesﬁﬁd;fg anaH 'ﬁs;‘B%grﬁ[%'t eervealency
requirétdent vmtﬂﬁme\l\!br@ms@tthat:Rédh absdri wierhthér cagbon taMhich R would
phen R7 is hydrogen or alkyl; each R13 is
be attap érR?é'h@f@d%'E@cl?@%ﬂ from hydrogen, al kyl,

%@%&%’"&W%%?' SNAes) RN 3012

123 !gn6NHSOZR16 - (CH2) n6NHSO2NRARS, and - ( CH2)
R ﬁ@d(' 'REEBR29, where n6 is

/C—O
Eis M,
A=0;
G= —(CR1R2)n-, where n =1 and at least one of R1 and R2 is alkyl;
M, is absent (n = 0);
J =~(CR'R?q-, where n = 1;

e‘é\”/ﬁ

Xis , -CH- 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;
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10 0-4; each R14 is independently selected fromthe

group consi sting of hydrogen, alkyl, -OH a'lkoxy,

aryl al kyl, heteroaryl, hetegyparylalkyl, heterocyclyl,

het erocycl yl al kyl, hal ogen,  hal oal kyl ,

- (CH2) n6NHC( O) OR16b, - (CH2) n6NHC( O) R161

- eHs) an BiyCid@l, MRYERBIN a (ingitraddnScaRicdm an N-oxide or a quaternary

group; T ah A SO RV TG TR e bRt )938&%%%2 Sarooedam g
memBdrZNgndtnReriP H‘e‘)ﬁgt éFdL@ﬁs%hjbE délgg% t@'{ﬁgget@éﬁw wherein

enzy and cyc oa cah f'orm
each W is mgjepem(hemtlwseiectledgmmube gmumccmmsftlmjef Ia}dragéwdalkyl

uorolligh ifusvaat ot alS cpiosliy? hetgrersseslav Baeradycinat
substfigag ISR SIS i @Mf RO IalG 3 Ghe T alienyb hetermens
heteréh?'gl%ﬂ&?ﬁﬁétéﬁiégirflbﬁ(ehz 8Rﬁ<‘y§l KyP d%urgg?ogéng{lggﬂ dald);

and orlng at o romthe

alkylaafﬁwkﬂoaﬁ(afmymgrrmoé?kylSchwlkw alkd%y; Iamérg/gisggﬁn @@l@ny -NR4RS;

l'ected fromthe group consisting of h

-CN; mnﬂ(oqmﬁen@mm&so@xo@qwﬁ iOHSOERHTRY; >au5wﬂhﬁ9ted
y

fromthe group consisting of dr ogen, al kyI phenyl

NFRMRO é]-}f%,g 6- 16-
) al kox(;{adIj(!ljy;llRGF15 @@/thC(O) P‘Egl N, dg@?oaﬂ(ﬁstR blphenyl

OC(R8 enyl ORAL. pd)gnyl 1W4R5%IK8W§U%§Tﬁ‘?§d5r§p§|kylt Hhﬁﬁo or -

substitute

NHC( Bﬁé i 00)[')??1 or&' Eul%?ﬂ%laecf)ﬁ l?c%y%gm ainlg(eﬁeﬁ&ently selected

from tRé@?@@plcsﬁﬁ)stmg bﬁla}k. |, RAEdRIEAN -l oy Ot it énedloxy, carboxylic acid,
OC(O N(R29) - al kyl -, R28Y( N( R2 a
carbox@l@;@gﬁn@(\@) urn@;@g)ldg; fananp@g,gggjﬁ_-dF@ b@yoy ifylamino-
89 R28- %{%%9 -al kyl -, R2BR29N- S O % 16
, dis( alh@é@m}rzo—arm zm(ommaamw- C(O J7 -NHCORS, -
R28- hyd 7
NHS(@&@?@Q@J @%@h&rgw@bﬁwﬁ.@,uw%émé@m%ﬁﬁ” NR)R",
b 3
e S Ewtqailogeﬂ%év%%'tvﬁsa«ﬁﬁ%‘@f,pﬁﬁdcw
NR CGNRWH N;R@ d&gﬁzog@w S(OPR?, R8s (0N R*hat @M, -C(O)OR
-CONR1R heteroaryl hydroxyalkyl, aIkyI or -S(O).-alkyl;-C(O)NR4RS or heteroaryl;
wherein adjacent carbons on the Het ring can optionally form a ring with a
methylenedioxy group;

R1 and R2 are independently selected from the group consisting of hydrogen,
alkyl, fluoroalkyl, difluoroalkyl, trifluoroalkyl, cycloalkyl, alkenyl, alkoxy, arylalkyl,
arylalkenyl, heteroarylalkyl, 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-,

JJJJ

/\C:—O
-S(0)-, -S(0)2- and ey , 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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al kyl am no-, di-(al kyl)am no-, -NR25R26al kyl -

hydr oxyal kyl -, -C(O OR17, -COR17, - NHCOR16,

-NHS(O) 2R16, -C(NH) - NH2, -MgS(O 2CH2CF3, -C( O NR25R26,

-NR25- C(O) - NR25R26, -S(O R13, -S(O 2R13, -SR13;

- SO2NRAR5 and -CONR4 R5; or 10 two adj acent R21
with opgiostnere granps @eiﬂe&edrérpnyalgmlehabmnghmdmxymzox;g aryloxy and
arylalk rogen al kyl, phenyl, benzyl, -COR16, -CONR18R19,

3, -S(0O R31 -S(O)2R31 -S(Oz) NR24R25

th&(e@) RR3Y abdk arfet B¥pubRBondisihresentbetiveieh YRaRd #é! carbon

are independently selected fromthe group
WherecBnt$| athemjsefattaghedgen, al kyl, and R37-substitut ed
§ wherein R37 is 15 sel ected from the group
dRPés Bydregenr alup or pienylCH2S-, - NH2, phenyl, p-
g%(ﬂ é)henyl and indolyl; or R23 is al kyl; hal oal kyl;
E)(Y rogen@fialiedy| ;  al kynyl cycl oal kyl ;

:gdhoﬁ'%é'.ﬁ&é% de‘?ﬁ’lg 3‘&?«4&% fr@ﬁPﬁgdrr{gg%ﬁdalel Qél%lﬁgl haloalkyl,

tituents se ect rom ‘con

halogeﬂl Kc(@ﬁbnléMHc a)RR'® h«DHg)ggNHny@;mBﬁ?/,, (BHsRYMHGIOJNRAR®,

ko
(CHAEGRY, cms@@@@&RﬁRﬂﬁm( g(@umﬁ%)&aqm where nois
0-4: -C(O Or1 and -CONRI R2; aryl; aralkyl; heteroaryl;
" heterocycl oal kyl ; al kyl substituted with - NR1R2,

- Q¥R tiRzel [SBhGf h
s mdﬁ‘léﬁﬂdﬂ RaeledRL f£6M) Mrouﬂ%%ﬁ%z gg% %%rgogen

-NR1S
alkyl, 194, Skox) camiiaybdaieioaridbpierRnialyl Sateacant r om t he

r 1ep 16b
heter&&@l&%lmrﬁéé %@ﬂné%é?lﬁﬁ ¥4 F)Ré/i]ﬂ-ffcgét {' ,k:}‘?il-?z?nehﬂc (O)R
CHzm@Nm(d)Nm“ | +(CHY)lsdSOM Y, —dmd{)wsomaf‘k%and R27
Is 1to noi eti es and each R 27 i's selectedfromthe
(CHz)ggca(@)r\&?ﬁRF swhe nfis Oy owbererR? ainkyR? asaihdependehtty selected
wherein R27 is optionally substituted with -CH,

from theg® @Hcohsistingaf BydrogeRoatityl, pbemgsbenzyl Bad cycloalkyl, or R4
hndependently selected fromthe group consisting of
and RRyageltien caaifayn a ringwith thepitragierytp, whieh ¢heyaarg attached,

her SRS Bk oo BB 0, PP or

—C(O)&H#$ ;ind R29 taken together forma spirocyclic or a

he;aeroslgu ocyclic ri n?
and 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 is 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, R21-arylalky|, haloalkyl, alkenyl, halo substituted alkenyl, alkynyl, halo
substituted alkynyl, R¥'-heteroaryl, (R?'-heteroaryl)-alkyl-, (R*' —heterocycloalkyl)-
alkyl-,

RZR?N-alkyl-, R2®R*N-C(O)-alkyl-, R®R?®*N-C(0)0-alkyl-, R?20C(O)N(R*)-alky-,
RZS(0),N(R?)-alkyl-, R?®R*N-C(0)-N(R®)-alkyl-, R2R?*’N-S(0),N(R¥)-alkyl-,
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having 3-6 ring atons; R32 and R33 are independently
selected fromthe group consisting of hydrogen, R34-
al kyl, R34-al kenyl, R34-al Egnyl , R40- het erocycl oal kyl
R38-aryl, R38- 5 aral kyl, R42-cycl oal kyl,
R42 cycl oaI ke% OH, OO( OR43, -C(O 0243 C(O R43,
28
R%.COMN®) RﬁN&SGQ): -alkyk HOB(S fadalky NKOHIR (O ety RA RZ-

oo AT ARG, <
14 Eybﬁé@%ﬂ@’ S 556 EEONiRING oG hyesagem g1yl

phenybad 66hzNOR1L7) ; 10 or R32 and R33 can be combined to
forma ring structure Q below R1I0 Jn QR9'~ Rl11l Het

R B Lo 39n¢|etlbsr dndgasich Rilis pldependehty seledtedrfrom the group
hal oal kyl ; is fused R-substituted aryl, R-substituted

conswﬁag@.fbadgqgenpe G sCF8.iQEF 3 HhalegernyNGZ alkylgQH, alkexy,
at ons cont ai ni ng eroatons sel ected from

alkylam(r@)hdl s(l@j)armn@ Nstaiy%alkylt Heydpexyalkyd-, t-Gé@)QRéﬂ,d-C(DR”

NHCGR ARG R TR G M e, WHR(O)At OFs YD R ERS, 1o

R h&%ﬁ%a QR0 o-SR Y FaCaNE S’ @nﬁéégﬁéfénﬁ*w

two adi&dertt R nidiefied Bsn BrE hidhleRklidky group;

R22 is hydrogen, alkyl, phenyl, benzyl, -COR16, -CONR18R ", ~COR”,

-S(O)RY, -S(0),R*", -S(02)NR*R? or -C(0)OR?";
NH,
- -C—R35

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?,

-NR'C(O)R?, -NR'C(O)NR'R?, -NR'C(O)OR?, -NR'S(0),R?, -NR'S(0).NR'R?,
-C(O)OH, -C(O)OR" and -CONR'R? aryl; aralkyl; heteroaryl; heterocycloalkyl; alkyl
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', -CONR'R? and —SO3H;

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;

R?® and R? are independently selected from the group consisting of
hydrogen, alkyl, alkoxy, arylalkyl, heteroaryl, heteroarylalkyl, hydroxyalkyl,
alkoxyalkyl, heterocyclyl, heterocyclylalkyl, and haloalkyl; or



of Rl and -ORl, provided that when ring Qis aromatic

and the carbon atons bearing RLO and R11 are connected

by a doubl e bond, R10 and gl are absent; 91 Ris 1 to

5 noieties and each Ris independently selected from

th% group, consisting of hydrogen, alkyl, halogen,

Hydrand R ctekes together farma spiioeydligiona hrterospiresyslic ring
having %ﬁfﬁ%g OR17, -C(O NR4R5, -SOR16, -S(O2)R16,

-NR16C( O OR16a, - NRL6CONR4ARS,

R@hﬁﬂﬁmﬁéepéhd@f@éﬁ,é{é’&ed ‘ﬂﬂofnh e Qﬁidb%onsmﬁlng of
trlfI#oroaIk aryl al ky

| :
hydrogen; IR kakkyl I%Sh@tk@ngb(ﬂ)i/f‘dkwv?%egeteracmlmlkﬂnﬁ“-aryl R%.

5 aralky| S5 UNBRINL RETBEANS A BH  ORRONR e SIORE Rﬁ@%“i

C(0) N‘R“ém“‘t he group conS| sting of hydrogen, hal ogen,
Kox R47-aryl , k -, al kenyl -
-NR“3B+ MR Qcm??{ NR G IR RFNBSONR: qoéa&)NR‘“R“ RY.

o BRI ) [TISTICTEY O L

R“z-cy%E’émen lo RéloallkfFNPIINRAGRREA, N IRRA ahdseom NOR'");
ﬁl kyn ox R40 het ér ocycl oaI kyl oxy, R42-

10 xqqn e zompineshiofeonyl axpg stzmzturg@ daloay| - NH- |
- NHSOZNHR16 and -CH(=NOR1l7); 15 R38 is 1to 3
noi eti es and each R38 is independently selected from
the group consisting of hydr n, heterocycl oal kyl
hal ogen, -C(O OR48, - 3 C(O NRA9R50 - NR51C( O R52,
-OR48, cycl oal kyl cyc) FAl |,
al kyl cycl oal kyl al kyl alod1kng cloalkylalkyl
hydr oxyal kyl , alkoxyalkyl ahd -heteroaryl; or two
R38 groups on adjace 31’ ons forma fused
nmet hyl enedi oxy group, s | to 3 noieties and
each R39 is independently se|¢pted fromthe group
consi sting of hydrogen, | ogen and al koxy; R40 is 1 to
3 noi eties and each R40 |s pslependent |y sel ected from
the group consisting of hydrogen, R41-alkyl,
R41- al kenyl and R41-al kynyl; R41 is hydrogen, -OH or
al koxy; 25 R42 is | to 3 noieties and each R42 is
i ndependently selected fromthe group consisting of

k gen; R43, R44 and
15 Eﬁ%hﬁﬁgﬂPﬁgﬁpgkhéw&F”’@é@ éyé@%%rom group

da s fusedrig-substituted aryl, R-substituted heteroaryl, R-substituted

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

where!

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

Qis
4
R13 R13 R14 R13 R o R’
g—LRM R13
g R14
R14 > Rr13 RY
20 R14 R R4 R” ;

wherein R10 and R11 are independently selected from the group consisting
of R1 and -OR1, provided that when ring Q is aromatic and the carbon atoms

bearing R'® and R'""are connected by a double bond, R10 and R11 are absent;
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hydr ogen, al kyl, al koxyal kyl, R38-aryl al kyl,

R46- cycl oal kyl , R59-cycl oal kyl al kyl , R38-aryl,

het erocycl oal kyl, het eroar)dh, het er ocycl oal kyl al kyl and

het eroaryl al kyl ; 30 R46 is hydrogen, alkyl,

hydroxyal kyl or alkoxy; R47 is 1 to 3 noieties and each
s ﬂdoimdmmmnd gacte Reis itk genaent! selgctedfrom the group

consigigcaty v aem kilEstogen: mray. AahhodakaBRNg cpkslamino,
a|koxyg€;§t%1é1xf;{@5gggn*? ﬁ@; %&?Bk?# R3s -NR16COR163,
NR1GGIHIGE @Fﬂ'%\\lﬁ% o NR S OB ?Iuom?fﬂn@uﬂmalkyl
tifluofiafiol, @ﬁ@ﬂﬁﬁ“ﬂ a%@ﬁ'?ﬂp%@ﬁdﬁéﬁ OB a0

heter@aryllal?@hyt, d)gdtd)@@ll@t eamlhﬁlaﬂ(}llﬁ}aryl ar@CtHﬂa)aﬂkyl or 5
%QHZ)Z (CH2) 2- an rmarl&ge he ni trogen
tR VBl metéﬁsea%@ ?ﬁ@'hé’d Is indepel rrtbfzsqie@,ted from thie group

consigtiLRATNRRL SRR Y} MR B ARy TR Bl Gior

alkynwﬂi%heterowelotemwm cwaawo)lﬁ%yctbeu@hpsnom Oi)Rfahe
(0] ns (0] C che
ORI BINE R NR 4R NBEGOIRY RS ONR R

s ol CHE v

heterdbytloumyuadw(R dyclddlkmmlR&chcloatkbnwbkyI R adyotonikyl-NH-, —
ar al kyl, aryl al kenyl, heteroaryl al kyl,

NHSQuMHR 0 al kenyl , hydroxyal kyl, ani noal kyl, aryl,
—CH( _tr@o 1ky| al koxyal kyl or al kyl am noal kyl ; and 15 R54
S sel ect ed fromthe group consi sting of hydrogen

aR¥yis 1 tol 3inTotetideyand edit RID maﬂbwéndéﬂtlyfée!errtedlfm the group
cycloal kyl ; cycl oal kyl substitut ed 1g0 3

consisfipgeatinygeeden. @?@@V@'@aWbM%nng Q%nsrgm.ranNR“gR“,

NRETGIREAIS i, LB ,ééé% ki, Y1 0

haloalkayﬁkaﬂalk , h%ﬁjﬂﬂ%kox%(éﬁ RéterodiyDoPtivo R
C(OOR and -CONR R2; al kenyl; al koxy;. 20 aryl al kyl;

QTOUP§|09'I %dj&%emlnngmearepaﬁa‘mamed mﬂéyl@awpay IEQHR
Y5014 TR BN i BLASHED Bl o rous
consistingdfitydr@gen, thaldgdrpaid alkexit uent s sel ect ed from t he
gRgulg 1thc))m3S Irnsotulatllnegs aor];d gggﬁR llgl |L828g;1<§jently selected from the group
consisting of hydrogen, R*'-alkyl, R*'-alkenyl and R*'-alkyny!;

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, R46-cycloalkyl, Rsa'cycloalkylalkyl, R*®.aryl,
heterocycloalkyl, heteroaryl, heterocycloalkylalky! 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;
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car boxam de, carboxylic acid, carboxylic ester and
sul fonyl urea; and pharnaceutically acceptable salts
thereof. 25 2. A conmpoundgaf claim1l wherein R32 and
R33 are conbined to formthe ring Q 93 0 R3 Ro Jn
R3g. RII Het formula | 3. A conpound of claiml

viReris hydregemm @lkyb W@Ihwddm&alkw srhrlflmr@alkyslound of

colsbRnaetsnBe Bpmyan S 880 A 1R el BBl ét

hydro?éﬁrl(dvb)l,, ariiey| Nbhergy| aha tloalyt r@lmgan@crm%?cw@dth@f are —%SHZ
or mul hasthefo | ow ng structure: OR3R|0
«(CHzp* 0k t G{ JX RO-" n R R Het formlal

~CHaPRR A et a?fh%r@'ﬂﬂﬁé ok a hich {'ﬁévsg%%"fﬁa Red;

rRHaarpRPosYe maépeﬁdém@sgeléétbac\*rdw tHe ﬂ)l% SoHEétinguemt s
sel ected from R21- phenyl and R21 F\&X & .
hydrogen, aIkyI aralkyl, phenyl and cycloalkyl, or and R in the group -
NR*C(0)R*, together with the nitrogen atoms to which they are attached, form a

cyclic lactam having 5-8 ring members;

R is hydrogen, alkoxy, -SOR16, -S02R17, -C(0)OR17, -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(0),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* and R* are combined to form the ring Q.
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3.

4.

5.

8. A conpound of claim1l wherein Wis aryl, heteroaryl
or aryl substituted by 20 halogen or-CN. 94 9. A
conpound of claim1l wherei m3R32 and R33 are hydrogen or
al kyl or wherein R32 and R33 are conbined to forma
ring structure Q where Qis 5 10. A compound of claim
1 wherein Bis cis or Yrans -(CH2)n4CR12 CR12a(CH2) "5-,
where n4 and n5 are 0| G R’ CH(RHkyI) or C(al kyl)2;
Xis -CH; 10 Jn is A\/\,hee\mls 32 R10 and R' are
hydrogen; Wis ph IRwherel n sai d phenyl
or heteroaryl subsf vvlth ilhe foll owi ng noieti es,
hal ogen, -CN, - CF3li i|- SO2NR4 R5 or - CONR4
R5, or two adja used net hyl ene
dioxy ring with the carbons ich they attached,
and R32 and R33 are hydrogen or R32 and R33
are conbined to forma ring Btructure Q where Q 20
11. The conpound of claim 10 \Mﬁqg{ n R32, R33 and Ware
defined as follows: RRW-CH3 Et -CH3 Et -CH3 -CH3
~F9 RRW-c3 -cH3 forplalcs -3 oN 12, The
conpound of claim 11l wherein,

A compound of claim 1 wherein R! and R? are hydrogen.

A compound of claim 1 wherein R'is hydrogen and R?is methyl.

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:

7.

formula |

A compound of claim 1 wherein X is CH.

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.

8.

A compound of claim 1 wherein W is aryl, heteroaryl or aryl substituted by

halogen or —CN.
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Wis phenyl or heteroaryl wherein said phenyl or

het eroaryl substituted with the follow ng noieties,
hal ogen, -CN, -CF3, OH, O aykyl, -SO2NR4 R5 or - CONK"
R5, 5 or two adjacent noieties forma fused nethyl ene
dioxy ring with the carbons to which they attached,
and R32 and R33 are conbined to foerand Qis 13. A

. REBBReR oA B3R A8l B dredhBiided pEHRy oranerein

R* anidsREHirel dorhbined t&fent sl n st?ijdtﬁre@HwheﬂeQ@ CH2 where n
is 1; R10 and R' are hydrogen; 15 Wis phenyl or

het eroaryl wherein sald‘E n or heteroaryl

substituted with the foll ow ng]noieties, hal ogen, -CN,
-CF3, OH, Oalkyl, -SO2NR4 R5 of -CONR4 R5, or two
adj acent npieties form used t hyl ene di oxy ring
with the carbons to IC y attached; and and 20
R32 and R33 are hydrogen or alkyl or R32 and R33 are
conbined to forma ring | structure Q where Qis r

14. The ¢ ound of ,cl a|m13 wherein R32, R33 and Wa.re
10. &FPH@&“Q@%&I"@ Wheseing R w-cH8 Bt H Bt  -CH3 Et

Bi&eis %’F'%ran’s%H’z%R%CR%(éﬁlz)ns-%e?&? afd %Lare 0;
Gn is CH(alkyl) or C(alkyl);

Xis —CH-;

J, is CH, where n is 1;

R' and R"" are hydrogen;

W is phenyl or heteroaryl wherein said phenyl or heteroaryl substituted with
the following moieties, halogen, -CN, -CF3, 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

R and R* are hydrogen or alkyl or R*? and R* are combined to form a ring

g

structure Q, where Q is

11.  The compound of claim 10 wherein R*, R* and W are defined as follows:
R32 R33 W

-CHj3 Et |
-CHs Et |

F
-CH3 -CH3 |

F
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15. The conpound of claim 14 wherein, Wis aryl
substituted with halogen or CN;, and 5 R32 and R33 are
conbined to formQ and Qig5 16. A conpound of claim1l
wherein Bis cis or trans -(CH2) n4CR12=CR12a( CH2) n5,
\I\_,?ZPFP n4 zgnd n5 are 0; X is -CH; 10 Jn is CR R2 where
R s 1, Rfler¢ RL aM R2 ale hydrogen; R9, R10 and R'
gt-e—hyeeggeri—9FwWW-+s—aryl substituted by 1 to 3
) uibstit'lgﬁis i ndependently selected fromthe group
consilsting of hagl ogen, -CF3, CN, alkyl, al koxy and
-C(O|OR17;  and R32\and RB3 are al kyl or R32 and R33
and with the|carbons @b which they are 5 attached, are
ne€lp formyY ne conmpound of claim 16
wherein Qis|cyc 18. The conpound of claim 17
wherein Qi s|sub cycl ohexyl. 10 19. The
conpaund of ¢l ai's 2in Wis phenyl substituted
wth—hatoger—oer—EN—28—The conpound of claim 19
wherein said halogen is F. 15 21. A conpound of claim
12.  FhhespBuRd of tiaMsenivhapsinwher e a doubl e bond is
present at the ring junction between X and the carbon
BAtisphenyher hetetearyl whersin saidmhenyl oBhéeteraaryl substituted with

= (CH2) n4CE = 2 : 4 apd ; ?)
the foll3wing Fegietgs (P derh “CN-10rar@Fe Chakih sSREME ETT TR R
or tworadjadéht Mrdietidd fére aide® h){l&‘]é LiBGnGWitA thé BhRfbnMol
to"3 substituents independently sel écted fromthe
which ¢heyupttadhed; sindng of hal ogen, -CF3, CN, al kyl, al koxy

and -C(O OR17; and ‘2’

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

13. A compound of claim 1 wherein

B is cis or trans -(CH2)n4CR12=CR123(CH2),s, where n4 and ns are 0;

G is CH(alkyl) or C(alkyl);

Xis =CH-;

Jnis CH, where nis 1;

R'® and R are hydrogen;

W is phenyl or heteroaryl wherein said phenyl or heteroaryl substituted with
the following moieties, halogen, -CN, -CF3, 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* and R*® are hydrogen or alkyl or R* and R* are combined to form a ring

g

structure Q, where Q is

14.  The compound of claim 13 wherein R*, R* and W are defined as follows:
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15.

16.

25 R32 and R33 are alkyl or R32 and R33 and with the

carbons to which they are attached, are conbined to

formQ 22. A conpound of ggaim 21 with the follow ng

formula 98 O H Ol HHN Wan or CN wherein Wis |

FE 6CN_23. A conmpound of claim?21 with the foll ow ng

orrla?a 5 ORH OH FWN WE\ CNI\ [15 I\ wherein
10 eoApounrdg of claiml with the

[ [ 7 A
oII’%anfoﬁulee: RiolRlo An/E "-.*, ER32 d :qp
3 RO \~Mh R33 R' B B~Het 99

~

O—b<=b

H Et

-CH3 Et |

F
-CH3 -CH3 Nw|

F
-CH3 -CH3 ww|

-CH; -CHj3; | N
-CHj3; -CHj3 |
CN

The compound of claim 14 wherein,

W is aryl substituted with halogen or CN; and

g

32 and R*® are combined to form Q and Q is =

A compound of claim 1 wherein

B is cis or trans -(CH2)n4CR12=CR123(CH2),s, where n4 and ns are 0;
Xis —CH-;

Jn is CR'R? where n is 1, where R' and R? are hydrogen; -

R% R and R" are hydrogen;
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25. A conpound of claim1 with the follow ng fornmul ae:
O RBROORIRO R3XxX An QAn GI RS I Rs nn R33 M
M R11 R11 B~Het B~Het @® :'b0 "~ R383 ~ G M1 w R11
Rl B~Het B~Het OR3R100R3R10 O ORX R R RL R
R33 Rx R11 1 Rl1l Het Het 0 0 J Rlo R1I0 0O R32 Re
R |smrqusmuujed[bm tB1substifuertis indeppedeniby se|g5ted,atrom the
phar rraceutl cal co osition caonprising an effe 31
groupaﬁmﬁtmafo 3, 6N, @lkylnalkoxnand SHENRECdut i cal Iy
accept abl e car ri er
and
R* and R* are alkyl or R* and R* and with the carbons to which they are

attached, are combined to form Q.
17.  The compound of claim 16 wherein Q is cycloalkyl.
18.  The compound of claim 17 wherein Q is substituted cyclohexyl.

19.  The compound of claim 16 wherein W is phenyl substituted with halogen or
CN.

20. The compound of claim 19 wherein said halogen is F.

21. A compound of claim 1 wherein R® is absent and where a double bond is
present at the ring junction between X and the carbon between the carbonyl group
and J;:

B is cis or trans -(CH2)n4CR12=CR123(CH2).s, where n4 and ns are 0;

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

R%, R" and R" are hydrogen;

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.

22. A compound of claim 21 with the following formula
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wheregifay @3

23.

27. Use of a conpound of claiml for the preparation of
a medi canmrent for 10 inhibiting thronbin receptors. 100
28. Use of at |east one comggound of Claim1l for the
preparation of a nedicanent for treating thronbosis,

at heroscl erosi s, restenosis, hypertension, angina
pectoris, angiogenesis\Yelated disorders, arrhythm a,
a cardi ovascul ar or cirg di sease or condition,
heart failure, myocardi
gl onerul onephritis, thro
t hr onboenbol yti c stroke,” peril
cerebral ischem a, rheunatoi
astrogliosis, a fibrotic dis r of the liver, Kkidney,
lung or intestinal tract, i1 ¢ | upus erythenmat osus,
mul tiple sclerosis, osteopo s, glonerul onephritis,
renal disease, acute renal fagture, chronic rena
failure, renal vascul ar hone asis, renal ischem a,

st roke,
eral vascul ar di seases,
arthritis, rheumati sm

bl adder¥ nf | ammaf i on, di tes, 10 di abetic neuropat hy,
cerebr (sé&hem a, nephritis, cancer,
mel ang , heuropat hy and/ or

‘ degener ative and/ or neurotoxic
di seases, conditions, or injuries, inflanmtion,
ast hma, gl aucoma, nacul ar degeneration, psoriasis,

epdat hel | f ti.on i sorders _of the |iver, Kkidney
RBHE otsfa 2T s ol G oAl Ungs and’ 15
gastrointestinal tract, respiratory tract disease or
condition, radiation fibrosis, endothelia

dysfunction, periodontdf, disdéses or wounds or a spina
cord injury, or a sy ult thereof. 29. The
use of claim 28 wherei nmmat ory di sease or
condition is irritable ¥l = 3yndronme, Cohn's di sease,
nephritis or a radiatioh- 0~J}henotherapy- i nduced 20

gastrointestinal tract, |ung
gastrointestinal tract or of
claim 28 wherein the respira y tract disease or
condition is reversible airway obstruction, asthng,
chronic asthma, bronchitis or chronic airways disease.
25 31. The use of claim 28 wherein the cancer is rena
cell carcinoma or an angiogenesis related disorder.
32. The use of claim 28 wherein the neurodegenerative
di seasewihs Par ki nswn' s v 7 ey

F CN

i nary bl adder,
organ. 30. The use of

or

wherein W is F CN CF3,

24,

a

n

Gn\

A compound of claim 1 with the following formulae:

Mn Mn
R11 R11

Het Het
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25.

26.

di sease, Any tropic lateral sclerosis, Al zheiner's

di sease, Huntington's disease or WIson's disease. 30
33. The use of claim28 furggier conprising

adm nistering at least two therapeutically effective
agents. 101 34. Use of a compound of claim1 in
cBrasinpounshoflalm 4t withe the follnwingfdrmiuteeal

cardi ovascul ar agent for the preparation of a

nmedi canment for treating thronbosis, atherosclerosis,

restenosi s, hypartensi on, angi na péctorjs, angiogenesis
rel ated di Rfhyt hmi a, a dlar difovascii'ar or
circul atg ondi tion f LRz e,
myocar diral oner ul ronboti c
stroke,l t hronpoenpoll yti g stroke, peri vascul ar

di seaseBa s alft s ia, Cheumaid h#is,

r heunmat i smMeast r 0l | Osi a fibrotMe diso of the
liver, kidney, | intestinal tract,l sydtenic

| upus eryt hemat os ltiple sclerosis,B\&aneoporosis,

glonerulonephritis,*F nal di sease, acute renal failure,
chronic renal 10 failure, renal vascul ar honeostasi s,
renal i1schem a, bl adder inflamuati @y, diabetes,
di abeti c nefiropat hy, B@rebral stroKe, cerebrat®
i schem a, QT |
car ci nofa, nej
t

0N/ or namuénant
g(g . .

neur odegener a nheur ot dxi ¢ di

conditiémg, 9 infla 0 , BR,,

gl aucoma, macul arYdegenerati on, psoni asi S’ endot hel i al
dysfunction 15 di sordBFs of the liver, kibneyR'dr |ung
i nfl ammat ory di soPders of the | ungs and A

gastroi ntestinal tra%?, respiratory tract di"€base or
condition, radiation fibrosis, endothelial
dysfunctioQ) peri odontal diseases Qr wounds or a spina

cord injur Org3a Sygmpt om or resuflt t ger eof g1035. The

use of cl alk S diowgscular
2

agent orpagents ; yap

consi sti|ng of d @ hi bi tors,

G I|lbf RO Q] St s,

adeno$k e

i nhi bitofs, endot heki'n
ant agoni sts, angBQtensin converting enzgae inhibitors,
neutral endopeptidad®#tinhibitors, anticoadtftants,
diuretics, and platelet aggregation inhibitors. 25 36.
The use of claim 35 wherein the additiona
cardi ovascul @& agent o&v@gents are 0O

A pharmaceutical composition comprising an effective amount of a compound

of claim 1 and a pharmaceutically acceptable carrier.

27.

Use of a compound of claim 1 for the preparation of a medicament for

inhibiting thrombin receptors.
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aspirin, cangrelor or clopidogrel bisulfate. 37. The
use of claim 36 wherein the additional cardiovascul ar
agents are aspirin and cl gghdogrel bisulfate. 38. The
use of claim 37 wherein the additional cardiovascul ar
agents are aspirin 30 and cangrelor. 39. Use of at

28. |desof ahleasbopewerpriund afi Giaim flofor the prapspatien oba m»éduaament

for tregﬁng ﬁwgg{.hgﬁ%@tm'apogk Irﬁlggre%?%% rﬁ&bgpéﬁgls t (azrrigmg‘ pectorls
angio§ENRS Felatld &is8tderd, ahytARlidtLearld®vBscular or circulatory disease
or condition, heart failure, myocardial infarction, glomerulonephritis, thrombotic
stroke, thromboembolytic stroke, peripheral vascular diseases, cerebral ischemia,
rheumatoid arthritis, rheumatism, astrogliosis, a fibrotic disorder of the liver, kidney,
lung or intestinal tract, systemic lupus erythematosus, multiple sclerosis,
osteoporosis, glomerulonephritis, renal disease, acute renal failure, chronic renal
failure, renal vascular homeostasis, renal ischemia, bladder inflammation, diabetes,
diabetic neuropathy, cerebral stroke, cerebral ischemia, nephritis, cancer,
melanoma, renal cell carcinoma, neuropathy and/or malignant tumors,
neurodegenerative and/or neurotoxic diseases, conditions, or injuries, inflammation,
asthma, glaucoma, macular degeneration, psoriasis, endothelial dysfunction
disorders of the liver, kidney or lung inflammatory disorders of the lungs and
gastrointestinal tract, respiratory tract disease or condition, radiation fibrosis,
endothelial dysfunction, periodontal diseases or wounds or a spinal cord injury, or a

symptom or result thereof.

29. The use of claim 28 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.

30. The use of claim 28 wherein the respiratory tract disease or condition is
reversible airway obstruction, asthma, chronic asthma, bronchitis or chronic airways

disease.

31. The use of claim 28 wherein the cancer is renal cell carcinoma or an

angiogenesis related disorder.

32.  The use of claim 28 wherein the neurodegenerative disease is Parkinson's
disease, Amy tropic lateral sclerosis, Alzheimer's disease, Huntington's disease or

Wilson's disease.

33.  The use of claim 28 further comprising administering at least two

therapeutically effective agents.
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34. Use of a compound of claim 1 in combination with at least one additional
cardiovascular agent for the preparation of a medicament for treating thrombosis,
atherosclerosis, restenosis, hypertension, angina pectoris, angiogenesis related
disorders, arrhythmia, a cardiovascular or circulatory disease or condition, heart
failure, myocardial infarction, glomerulonephritis, thrombotic stroke,
thromboembolytic stroke, peripheral vascular diseases, cerebral ischemia,
rheumatoid arthritis, rheumatism, astrogliosis, a fibrotic disorder of the liver, kidney,
lung or intestinal tract, systemic lupus erythematosus, multiple sclerosis,
osteoporosis, glomerulonephritis, renal disease, acute renal failure, chronic renal
failure, renal vascular homeostasis, renal ischemia, bladder inflammation, diabetes,
diabetic neuropathy, cerebral stroke, cerebral ischemia, nephritis, cancer,
melanoma, renal cell carcinoma, neuropathy and/or malignant tumors,
neurodegenerative and/or neurotoxic diseases, conditions, or injuries, inflammation,
asthma, glaucoma, macular degeneration, psoriasis, endothelial dysfunction
disorders of the liver, kidney or lung inflammatory disorders of the lungs and
gastrointestinal tract, respiratory tract disease or condition, radiation fibrosis,
endothelial dysfunction, periodontal diseases or wounds or a spinal cord injury, or a

symptom or result thereof.

35. The use of claim 34 wherein the additional cardiovascular agent or agents is
selected from the group consisting of thromboxane A2 biosynthesis inhibitors, GP
lib/lila 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.

36. The use of claim 35 wherein the additional cardiovascular agent or agents are

aspirin, cangrelor or clopidogrel bisulfate.

37. The use of claim 36 wherein the additional cardiovascular agents are aspirin

and clopidogrel bisulfate.

38. The use of claim 37 wherein the additional cardiovascular agents are aspirin

and cangrelor.

39. Use of at least one compound of Claim 1 for the preparation of a medicament

for inhibiting cannabinoid receptors.
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40.

41.
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A compound of claim 1 in purified form.

A compound of claim 1 in isolated form.



