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FUSED RI NG THROMBI N RECEPTOR ANTAGONI STS BACKGROUND OF
THE | NVENTI ON The present invention relates to
whposbami7ae derivatives, which can be useful aspe¢husIbi/e97s
receptor antagonists in the treatnment of diseases
associated with thronbosis, atherosclerosis,
restenosi s, hypertension, angina pectoris, arrhythm a,
heart failure, cerebral ischem a, stroke,
neur odegenerative di seases apg cancer. Thronbin
receptor antagoni sts are al so known as protease
activated receptor-1 (PAR-1) antagonists. The
conmpounds of the invention also can be useful as
cannabi noid (CB2) receptor inhibitors for the

i sf‘f]gengtméeﬂﬁiuﬁgﬁﬁl Rd\ﬁp‘iﬁiﬁééeﬁ. geﬂﬁ?A'étBNFSTs
ost eoporosis, renal ischem a, cerébral stroi<e,
M@@ﬁu&mﬂﬁgﬁm S inflammatory diSorders

HEpldant |Mt@§%ié¥lg§%8ﬁﬁh8ﬁbinter &’éﬁvati@&% whlch can be useful as

resplrgtor tract | Sorders suc as reversi e alr
thromiynrraceptmﬂ antagenists indherteeatment of diseases. assmlated wnth

thrdrr‘i‘lyc?sﬁé ;&ﬁe?ééc? o%k@#&éteh%s@%&@@wﬁts%ioﬁaEngmg)@ééthhg”érmythmla

coﬁp ave
heavtafaulatw O@fre!azatl ischeris, stioke f neurodegenerativediseases and cancer.

Thrgp{qmé&éftSFSR%@@E ‘Jarg kﬁBwheasogFr%iéé‘ge bE%\?é’tEB rTaceptor-

S vascul ar snoot
(PAEe() gnta@mtnelﬂm crer@ppyndﬁ @f the inusindionsalse capde useful as

canhQF n%[) (éBgrRi%‘éﬁan thhﬁ)‘lt&é‘?&”ﬁﬂbﬁ%ﬁﬁﬂéﬁt% rRELASESY Hrthritis,

e use e treatnent o otic,
sysiemicdupus erythematesus;gnultiple scleresis, dinbgtes, ostaqparesis, renal

iscl‘%}rﬁ%rngsfe':braﬁétr&@ | cetenrdi t?&fl]e%’réo h@ghﬁtlf Wnﬂ@hﬁﬁ'atory disorders of the

I'n and 1ts receptor

lungshaodigastroiteptinal tmtagm |l’§$Plrﬁipr tract waoedews@nlch as reversible
amﬁ:ﬁf&%étf’u&%rp%ﬁfgme'%s?ﬁﬁ\% Al BrdHchitld.  Yhe rﬁ%n also relates to

I vol vi ng substitutions amno acids on ronbi
pharmpubcal campe@gitinas camprising said Gommunds:hem 39

(1 4 % t r

R
Thramb)gommters am kemamjbd)e present in such cell types as human platelets,

vashlh s RAIAS0RIAE. EBIHARHP AT HEIAAEHE: bel dofbtore

tra
expecfedithad m@mblgusneutmmgmiatsawgt be gsefdd in m;qatrea'enent of

thr&éﬂ?% @ﬂér%?ﬁ#b% égﬂéﬁ%r umar?hé @Bq—itgbéﬂ)@an%‘g Hg@ré’\gs well as
otheed@prcmrg lbeﬂlhjﬁlg thrombia amb@ fegsptor play@ pamoe&wcal role.
“'@l\r%%ﬂlﬁfrﬁ% ot-an Q?Jr&%ﬁﬁeﬂn@ééh&b@gegﬂtlﬂeﬁﬂ?ed based on

om nan euron receptors an
structure-actnvnty studles involving substltutlons of amino acids on thrombin receptors.

In Bernatowicz et al., J. Med. Chem., 39 (1996), p. 4879-4887, tetra- and
pentapeptides are disclosed as being potent thrombin receptor antagonists, for

example N-trans-cinnamoyl-p-fluoroPhe-p-guanidinoPhe-Leu-Arg-NH2 and N-trans-
cinnamoyl-p-fluoroPhe-p-guanidinoPhe-Leu-Arg-Arg-NH3. 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 CB,4 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;
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predom nantly peripheral CB2 receptors. These

receptors exert their biological actions by nodul ati ng
WQawnitese cycl ase and Ca+2 and K+ currents. VWCT/ES200€008978

effects of CBlreceptors are principally associated

with the central nervous system CB2 receptors are

bel i eved to have peripheral effects related to

bronchi al constriction, immunonodul ati on and

i nflammati on. As such, a sel ee2d ve CB2 receptor

bi ndi ng agent is expected to have therapeutic utility

in the control of diseases associated with rheumatoid
receptdly ate prindpallyeassodiataaswith Yihé esatrabnervouns| syispdra, CB; receptors

are BEGYTE10 tare Rar BRIty IR0 bRGHA ZpB8McRon.
immiunidrecd@atioy astidsinfldemsatidn.t Ae duchga smdctlve CB. receptor binding

ageﬁf‘St el e@&ﬁglggttﬁg(%‘gﬁg nd%ﬁlgls% v%rdﬁ ?giltlﬁﬁgses associated with
rhewrhatoid Gmlbﬂﬁytﬂéd‘nbiwe IserqBtosds, Hmltnpk&cl@msrs, diabetes,

ostaAASeC 1A isthleriia, Colehsabstrolh carobel HeamB: RbShits,
mﬂa@hMWI di@omiek@bﬂthb Ringshénd gasttbintéstindd aert, lzﬂﬁﬁdsbiratbry tract

dlscgéﬂaI g%:rg\l((%slr %e A %ést?&?@:nitgh@rggatﬁ%ma and bronchitis (R. G.
PerfWeys; QU etedl. CHeim 26(8), (1999)) 635:aw Bepsaid, M&etdid? Pharmacology,
é ggég 9%8? Substituted tri cycl ic thrombin recept or
63 @ 4B-%r e disclosed in US 6, 063, 847, US
6, 3hMmb3ihedpigendide hikaloidlasf thé %6 ®aia22 (WO 01/ 96330)
and 10/271715. SUMMARY OF THE | NVENTI ON The present
invention relates to conpo
formul a formul aor a pharng
of said conpound, wherein Nnepgresents a doubl e bond or
a single bond, as permt iy § Re val ency
requirement; with the prov?so th
the carbon to which R10 isHa%tg
doubl e bond; BIS_(CHZ)n%M—:Q\ 2 )-0, -(CH 2)S-,
-(CH 2J-NR6-, -C(ONR 6-. - cqo-, - - -(CH
has&)eﬁﬁakﬂﬁﬁéﬁ%% 4 ﬁsbdisdanhc receplds dhtapoAalst C(I"BHZ))@ -synthesis of (+)-

nimpgeng,§ discseser i PRACKARTARTS %ﬂéﬁaﬁs&i«i&agﬁ% 996). p.
981Q0§9$1'$t [ ng of hydr ogen al kyl and hal ogen; ,

%‘g.f ttlﬁ&d E:dt ?(t) |ﬁc’ ?(—'l:cee%ttgrg arft a%@nﬁsr%s age dls%losed in US
6,063,847 US 6,326,380 and U.S. Serial Nos. 09/880222 (WO 01/96330) and
10/271715.

acceptabl e salt

¥©d is part of a

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

formula |
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-N(R 54)-, -(CR 1R2)-, -O, -C(O-, -S, -S(O- and
-S(O 2- ; with the provisos that selection of A E,
wW@2003/1z20180 M does not result in adjacent oxygenPOI/US2007/008978

sul fur atons; each nis O, 1 or 2 with the provisos

that the sumof the n variables is 1, 2 or 3; Xis

-0, -C(O-, or -N(R15)-; Yis -C(O- or -SO2-; Het

is a nono-, bi- or tricyclic heteroaromatic group of 5

to 14 atons conprised of 1 to-.33 carbon atons and 1 to

4 heteroatons independently selected fromthe group
consisting of Nj, Oand S, with the proviso that there

or aa;mam@a@émmﬂpbcawwe galt B Ishitd canpdangl aseinéini n t he
het eroaromati c n a

rrn nitro
an -hrmufaef‘%ﬁe"é ﬁ@%mdgﬁ’%ﬁm'g kond- 4 mm@r%{;ﬁy the valency
requﬁP@rh@hﬂ vIvIﬁt thépiﬁ\lis’b?ﬂﬁi RS iBab¥ent wheAQhe &b tdWhich R’ is -

ere Het group is substituted by 1
attapaeg 'ﬁﬂ?é‘tq’f& ‘gl n each Wis independently

selgped f(@ﬁzlr)ggv I(tmzqr@u nﬁéna)sst (19, PARBY ACTEHRRE3! JINREC(O)-,

fluoroal k di f | uor oal trifl uoroal Kyl
| oal k I h I I kyl; h
M?r(&@@%ﬁ%ﬁ&?&ﬂz&mft gli'a%c:)yn&a%“ﬂﬁ wherein n3 is 0-5,
e 0 oL, S04 a8 85 Mesmapyentyseected rom

the gr&w;slbehyi@.hhglof hyd csg?éﬂ kalky! atldhiaregenoal kyl ;

halég% él ).- am nogrlek th| oalgl E al k?xy, al ke I ox¥ igging of
-N(ﬁ?‘()“Fg-(CR‘ﬁqﬁ%IZ CF:QO)— ask,y %G)\)—Oand cs%%m th@gHanos that

ph enoxya

selecimg@ M,q:loes m( resuiy ant oqu:\o%sulfur atoms;

2C(éadIR»4st 1 @Izwmm tﬁé?ﬁbh%é&@l@a%e%d?ﬁ'oftﬁé’h%r@bles is 1,2 or 3;
-NHC( O OR 17 R21- a% )WI R21- heteroaryl; al kyl

optX &haPry- st et N th -NR 1R2, -NR 1COR2, -NR

1CCOMi l@goz_eld,\R SO OR 2, -NR 15(0) 2R2,

-NR1S( O R 1 - CONR 1R2, heteroar%l .
hydﬁgg(l?é mqnqu bi- §§ 0@J|g|ng;¢ro%pma@e@rgmpm§ 14 atoms comprised

of e Sicarksh atdhs arar P4 rféiei&sﬂohﬁtmaéasn@éﬂuy selected from the
optionally forma ring with a nethyl enedi o

aroh FoRSISHg Ff Pttt re thtbﬁézw@orthamws)%Pma&acent oxygen or

sulfaP BEbmkigrasent |hMHéQ@éroaﬁbMdtlc érbUPr %b’fé’lh a nng mtrogen can form an
dlfluoroalkyl trifluoroal kyl, oal kyl , al

yl
~ox|d&,Qya AalemIaky oroup with) %EW SRR mﬁrﬂram /s itached to B by a
carbsﬁ HON GhiedAbér, nedvRSNin iy m\%whs sabgmmi kyh.to 4

am noal kyl, aryl and thioal kyl ;

mom'?ac%dﬂfh%rem @asaé/N 'St'raql%?ﬁrt%“éwrfalecseerfﬁ?@ tnsrq;oep consisting of
hydb§es] alkylh ALSFRAMA! difiubroikgi trmadaom ﬁ‘i:?ﬂﬁ)aIWl hetérotycloalkyl;

hef eroat ons sel ected from-O,
heterocycloalkyl substituted by alkyl or alkenyl alkenyl R21-arylalkyl; R21-aryl-alkenyl;
heteroaryl; heteroarylalkyl; heteroarylalkenyl; hydroxyalkyl; dihydroxyalkyl; aminoalkyl;
alkylaminoalkyl; di-(alkyl)}-aminoalkyl; thioalkyl; alkoxy; alkenyloxy; halogen; -NR4R5;
-CN; -OH; -C(O)OR17; -COR16; -OS(02)CF3; -CH20CH2CF3; alkyithio; -C(O)NR4RS;
-OCHRS-phenyl; phenoxyalkyl; -NHCOR16; -NHC(O)OR'®, -NHSO5R16; bipheny!;
-OC(R6)2COOR7; -OC(R6),C(O)NR4R5; alkoxy substituted by alkyl, amino or
-NHC(O)OR17, R21—aryl; RZ'-heteroaryl; alkyl optionally substituted with.-NR1R2,
-NR'COR?, -NR'CONR'R?, -NR'C(0)OR?, -NR'S(0):R?, -NR'S(0),NR'R?, -C(O)OR",
-CONR'R?, heteroaryl, hydroxyalkyl or -S(O),-alkyl; or -C(O)NR4RS; wherein adjacent
carbons on the Het ring can optionally form a ring with a methylenedioxy group;
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-S(O-, -S(O2- and -C(O -, with the proviso that S

and Oring atons are not adjacent to each other, where
W@ 200d/1ke8@r ocyclic ring is unsubstituted or subSL/US200BA8978

with one or nore groups selected from al kyl, hal ogen,

hydr oxy, al koxy, aryloxy and aryl al koxy; R3 is H,

optionally substituted al kyl, cycl oal kyl,

het er ocycl oal kyl, aryl or heteroaryl; n7 is 0 or 1; R6

i s hydrogen, alkyl or phenyl; &7 is hydrogen or alkyl;

R8 and R15 are independently selected fromthe group

consi sting of hydrogen, al kyl, fluoroalkyl,

di Ruan@&Rexle, mtiebéhdenmbkwcted:ﬁohﬂﬂdé(gdo,upad:dfmwting of hydrogen,

alkof T Hitippih G Ry iiaalfdy ekl o arvtalky,

arylé!lﬂaﬁ?ﬁ|h|él/éno.?:lt'rlfll}zﬁ|kyl51rlﬂett‘z|*¢ia@§';1blk\;(alnyﬁElfﬁ])alrdj_ilyB Hy@iroxyalkyl alkoxyalkyt,

i nde en dent | ﬁcte from hydrogen, alKkyl,
am'E%‘l agyl an Hl'%%' ¥yOr hal ogen, - (CH 2) n6NHC( O) ORL6D,

- (@ é’r\t’!\'ﬁ@(v@éh é&ﬂzahed t&it ekt her (f@h'n a mono or bicyclic
2) N6NHSO2R16, - (CH 2) N6NHSOPNRARS, _ an

hetaipey@yarps rb, toiaoms, wih 33 helsioatoms Sﬁ?ded from ~O-, -N-, -S-,
—S(O}de@@ﬂgfﬁﬁb %(S(@i)quk_‘ﬂdtrfé sra\hétetrmt@ana@wngtata&\saére not adjacent

en, alk yl al kyl , heteroa

to eﬁéh other. Wl'gﬁrg}gald n@ggpgggoggxwg |shg@g||t&;w’qe§d| L] Wst)(uted with one or
mor’é%r%ﬁ sél\@ét@é'fl@fh alkyl Grhid ﬁ aAdxy and arylalkoxy;
) n6 N CXQSPE' C%l INRRG

)N6N (CH 2
2Rﬁ3 is. FGEOQS‘FEQQ'%@M or

hetél®ahyl; 0- 4 V\,here R4 and R5 are independently sel ected
fromthe group consi sting of hydrogen, alkyl, phenyl,
berfuy$ Ofdlcycl oal kyl, or R4 and R5 together can form

] e 40 which they are attached,
\/\helrﬁe%nmsaarpgurql ﬁrgy#{)pﬁ@@dn%y R4 and R5 is optionally

sulft isthydragentdr aikyl; OH, OR1 or -C(O) OH; or RI13 and '
Rl‘hd 3#& 'ﬁl’h Wé 'irl?c?épén(ye'ntlg s??%étgﬁx%ﬁﬁh%@rgumﬁ consnstlng oé hydrogen,

heterospi rocyclicrin ng ato
alkyhdiumroalkyt, d]ﬂnmdmoalkyl rtgﬂuoruaikyisc;azldpaikﬂ alkelmyh alkoxy, arylalkyl,

a8 Bisterbefiafiot bRk AR PET TR, HRoryati,

amleebliqyt eajylfamnlrthlbalkgt oup consisting of hydrogen, al kyI
{) E ?%Poﬁwlggﬁgéé%ndgﬁgﬁsﬂgaie ﬁﬂﬁﬁ}%b&n >§ Jk?f: tc@gloa'ilgfn haloalkyl,

halogen, —(CH2)nsNHC(O)OR'® —(CHz)nsNHC(O)R , <(CH2)nsNHC(OINRR®,
—~(CH2)nsNHSOZR"®, (CH2):sNHSO.NR*R>, and -(CH.) nsC(OINR?R?, where ngis
0-4;

each R" is independently selected from the group consisting of hydrogen,
alkyl, -OH, alkoxy, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl,
halogen, haloalkyl, (CH2),sNHC(O)OR'®, (CH>),sNHC(O)R'®®,
—(CH2)asNHC(O)NR*R?®, —(CH2)nsNHSO2R'®, (CH,).sNHSO,NR*R®, and
-(CH2).6C(OINR?®R?® where ngis 0-4; where R4 and R5 are independently selected
from the group consisting of hydrogen, a!kyl, phenyl, benzyl and cycloalkyl, or R4 and
RS together can form a ring with the nitrogen to which they are attached, wherein said
ring formed by R* and R is optionally substituted with =0, OH, OR’ or —C(O)OH; or

R and R' taken together form a spirocyclic or a heterospirocyclic ring of 3-6
ring atoms, wherein said heterospirocyclic ring contains 2 to 5 carbon ring atoms and
1 or 2 hetero ring atoms selected from the group consisting of O, S and N;



10

15

20

25

30

phenyl and benzyl; R16b is hydrogen, al koxy, alkyl,
al koxyal kyl -, R*-OC QJ-al kyl -, cycloal kyl, R21- aryl,
wo2dmrazorBal kyl , hal oal kyl, al kenyl, hal o substPCTIUSZ07/008978

al kenyl, al kynyl, hal o substituted al kynyl, R2

1- heteroaryl, (R21-heteroaryl)-alkyl-, (R21

-het erocycl oal kyl j -al kyl -, R28R29N-al kyl-, R R NNC O

-al kyl -, R2BR29N-C(O) O al kyl -, R280C( O) N( R29) - al kyl -

R28S( O) 2N( R29) - al kyl -, R28R298¥-C( O) - N( R29) - al kyl -

R28R29N- S( O) 2N( R29) - al kyl - R28- C( O N(R29) - al kyl -

R28R29N- S( O) 2- al kyl -, HOS(O) 2- al kyl -,

( OR1BR$ Mdepsdrddntly éléctédlfloth-the [§#8uS(cohsistinly\df-hydrogen, alkyl,

droxyal kyl ; R17 is independently selected fromthe

phe& éﬁﬂ%’/stl ng of hydrogen, alkyl, phenyl and

bewb is IRt Rl stiéct8d HFdE the g%thy kongiskihg ofBydrogen, alkyl,

l-ary het eroaryl; cycl oal kyl, héterocyclyl,
pheayl@@benwl hal oal koxyal kyl, aryl oxyal kyl |

ar y}1a r -, R%- - 21
heﬁteroigr é&h alhskf AR Y. gegl\kgbhgl R%-0-C(O-alkyl-, cycloalkyl, R

aryl( Reraptr! )t' ?PB%'WJ aﬂksaay hplo atu Iﬁeseylaausynyl halo substituted
alkyn (,@}4 Htltlébda s R SRrdAam )AL, k(ldz‘ SHEf%trbé*&sshk f)ielikyl-,

RE R Sl RAERLEB-CURRe By PO R NOIpYs, 2"00<0>%(R29ralkyl—

R%s “;fé?k E WQ@Q%WW&QA@N&?W"N §§@)2ﬂth"’9yalkyl-
R GLOIMR? aguw't.gmh WS (5ol HQSAcalkylo (@H)-Rifl alkyl-, RS-

alky‘IU R@B_(g(@j)i,_g@gtcﬁ.rﬁwgwégkw ng of 4 to 10 atorrB haV| ng
- eterorllB?rgorrs selected from-0O, -
e

- s "-is indpy lyoselegtep- from the grﬁupmlsélogtofdtydwgen alkyl,

pheggpal%%bﬂ |-are not adjacent to each other, the ring
unsubsStituted or substituted with one or nore

gr RV¥sank RA8 aeel hiydrogen, katkyl, anl,djE raryhyétesoarylackdeslkyl,

ne S oAty At R B AT

heteroalybrzalayld hetdrganydalkexyallyle dycloakylaxXiakyl, - NR1COR2,

- - : - NR1S
A o BB DAL 808 b SCATIREERS or s
subBiituted withnoiep entieo mgieties setextied from chieoglkyl) halogen, hydroxy,
-NR‘B%;'I\?I-I%‘ g?)?iz gﬁﬁ“eﬁgg*xwﬁﬂ Wcmoﬁf%ahét@gﬁ’
NRIS(QMNBIR AC(0)OH, MEEBJRR bkl -GOIE Byt ky | -

 CRORR I ¢ L. i N (DR Yk e @ oo

or bicy(atix REderocy&icyiagRos ; 4 toSHO a8yms Jawirg 53 deteroOiNRatdRes selected
fro—BYN-, -S-, -S(O)-, -S(O)»- and —C(O)-, with the proviso that S and O atoms are
not adjacent to each other, the ring being unsubstituted or substituted with one or

more groups 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)OR?, -CONR'R? and alkyl substituted with -NR'R?, -NR'COR?, -NR'CONR'R?,
-NR'C(O)OR?, -NR'S(O).R?, -NR'S(0)NR'R?, -C(O)OR" or -CONR'R?;

R21is 1 to 3 moieties and each R*' is independently selected from the group
consisting of hydrogen, -CN, -CF3, -OCF3, halogen, -NO2, alkyi, -OH, alkoxy,
alkylamino-, di-(alkyl)amino-, -NR?*’R*®alkyl-, hydroxyalkyl-, -C(O)OR17, -COR17,
-NHCOR?16, -NHS(0O)2R16, -C(NH)-NHa, -NHS(O).CH,CF3, -C(O)NR*R?,
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adj acent R21 noieties can forma nethyl enedi oxy group;
R22 i s hydrogen, al kyl, phenyl, benzyl, -CORlL , -CONRL
WERIB7/12028R23, -S(O R3 1, -S(O 2R31 , - S(O2) NR2ZEER2ESIIN7/008978

-C(O OR 27; are independently selected fromthe group
consi sting of hydrogen, alkyl, and R37-substituted
al kyl, wherein R37 is selected fromthe group
consi sting of HO-, HS-, CH2S-, -NH2, phenyl,
p- hydr oxyphenyl and indolyl; @- R23 is al kyl;
hal oal kyl ; al kenyl ; hal oal kenyl ; al kynyl; cycloalkyl;
gf%cloalkylalkyl cycloalkyl substltuted by to 3

-NR c(aobwﬁ?t%ﬁ sS(OyREY -s(m)th?] BupsOeNS ‘R iamgl CONR* R; or two

adjaglﬁl{()f)gﬁw te{,%éﬁo ha O%?dl gr%@&almﬁé aryl oxy,

-N 23
055%%% (T'{\I%“f%éh het eroar wﬁ(ﬁ?(ﬁ@ci oal kyi c
-S(QRKy4 - (MR ttﬁ@.h)wﬁ NEFS(O)RRICOR2, - NRLCONRLR?,
-NR1C(O)033 NRLS(O2) R2, - NRLS( 2) NRIR2, - C( O) ORI,

CO\IRlege 2 sS0 3H, R24, R25 and R26 are
i nd Qend %ﬁ sel ected §gomthe group consisting of
hy(ﬂir oden, Rlkyl wherewaRkyand R k eéng independeptly selggted from the

grouﬂ:f 8biiktin gﬁ h?ﬂ]’c@/@ Sgﬁ}l OaYd h@a-géﬁgtltu?éé( Qleglﬂzrel RY is selected

roxy a nol et| es "and eac

geouperensisting phhQ-h é*sgr Gl ScorNistRheNYb P-hydraxyehenyl and
mdowlkbﬂ Rzal},dalﬁyﬁhaﬁiéé&gh al%glehalﬂlz ey Qlehﬁnetémalkyl

S S tute ogen a
cyclagwwél&iamﬁvfmbymmw ot ot g barentacais e from he group
ﬁgﬂﬁg%‘f'ail& chgne;qenau bh}’hxdl%&oélkox?r ¥hibKY larylalkoxy, -NR'R?,
eter o;r het er qarzy al

RGN By iy e B OMURE, - NRLS(OINR R

-C (b‘ﬁbﬂabh}d' C@NRpﬁg At a?gﬁ FW&%‘rda?ﬁehB?éroE%th gl alkyl substituted
Spi rpcycl qoréa'heteros&br clictin haV|

Wlthr-M@ Rit oNRR CR¥Y

- $i 1P [ R34 aI kyl
NRY g?}g {:@ %mﬁ'&nylﬁmggaofihe?g?ogggﬁoa RSg aryl,

R3& ar 8 ?Dd 333231’ e iyderandently seiecteddT letéerqr pup SmSlSth of

hydf w ryl%q(&ag ry %%@E“&Eﬁalkyl halocycloalkyl,
gnd,

alkomaﬂwt:(mﬁm alkowys( O) 2R43, OC( O) NR43R44,

?'é%giﬁég Eﬁ; ﬂ‘?%(é‘ﬁﬁd le2eH RFI sldEréy kridhY the group consisting of
hydrogen alkyl, and cycloa kyl wherem 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 '

R? and R? taken together form a spirocyclic or a heterospirocyclic ring having
3-6 ring atoms;

R* and R* are independently selected from the group consisting of hydrogen,
R alkyl, R* alkenyl, R*-alkynyl, R**-heterocycloalkyl, R*-aryl, R¥-aratkyl, R**-
cycloalkyl, R*-cycloalkenyl, -OH, -OC(O)R*?, -C(0)OR®, -C(O)R*3, -C(O)NR**R*,
-NR®R*, -NR**C(O)R*, -NR*¥*C(0)OR*, -NR®C(O)NR*R**, -NHS(0).R*,
-OC(O)NR*R*, R¥-alkoxy, R¥-alkenyloxy, R¥-alkynyloxy, R**-heterocycloalkyloxy,
R*2cycloalkyloxy, R**-cyclo-alkenyloxy, R*2-cycloalkyl-NH-, -NHSO.NHR'® and
—CH(=NOR"Y);
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R42- cycl oal kyl oxy, R42-cycl o-al kenyl oxy,
R42-cycl oal kyl -NH, -NHSO 2NHR16 and - CH(=NOR 17); or
we®2/120160 r R-, 33 are conbined to forma ring SPETIUS200B008978
Q below where RO is hydrogen, OH, al koxy, hal ogen or
hal oal kyl; Qis fused R-substituted aryl,
R-substituted heteroaryl, R-substituted heterocyclic
ring of 4-8 atons containing 1-3 heteroatons sel ected
fromQO S, S(O, S(O2 and NRZZ- with the proviso that
S and O cannot be adjacent to one another; or wherein
R10 and R11 are independently selected fromthe group
cos iR iamg RP? &k cdrbimenkiodorm, a ding| strrchariek@x below
trifluoroal koxy, cycloal kyl oxy, al,kenyl oxy,
aryl al koxy, aryl al kenyl oxy, peter aryl al koxy,
het er oaryl al kenyl oxy, hydbesyet al koxyal koxy,
am noal koxy, aryl oxy and ‘i oal Klox rovi ded t hat
when ring Qis aromatic and the:lcarboh atons bearing
R10 and R11 are connecte £ bond, R10 and R1
1 are absent; Ris 1 to fetiqs and each Ris
i ndependent|y sel ected fromthe ¢R'dup consisting of
hydrogen, al kyl, hal ogen, hyBxgoxy, ami no, al kyl ani no,
di al kyl ami no, al koxy, -COR16, -Hf0) OR17, -C(O) NR4RS,
wher&OR16, -S(g 2)R16 , -NRi 6cORi 6a - NRi 6¢c( O ORi 6a
- NRL6CONRARS, - NR16S(O2) NR4R5, fl uoroal kyl
di RUsrbadregen. OH.AlkeNo Sakggen eqbaleaihwit | al kenyl
ar Yh d fided RIsULEtKRABY aryh) fL-8uBstitiited] kd¥teroaryl, R-substituted
het er oaryl al kenyl , hydroxyal kyl , am noal kyl', ary|_ and
heterReyaiaring ok4-5 Atonsicontaiing.] rbhetereptoms séisgted from O, S, S(O),
S(O)NHRANREitY t156 bPsViss thatSahleo Hapndt B HdjséémAoBne another; or
hydr ogen, hal ogen, -OH, al koxy, R47-aryl, alkyl-C(O)-,
al I@l'ﬁ/l -C(O -, alkynyl-C(O-, heterocycl oal kyl,

R39-cycl oal kyl, R39-cycl oaLkemyh, - OC(O) R43, - GeiHOR4S,

- CLO) R4g™3 - G ORR4RRA4, - NRAQRA4R™ NRA3C( O) REY R14

- %ﬁa‘e);mM NRBC2R WRA3RA4, R13
R3Q- al kenyl oxy Kyny

R4 "@‘fﬁ@tycl 82 yl oxy, R kyl oxy o R
R42- cyRl oal Rengftoxi'® Ra2- ¢ al k¥ - NH-, - NHSQ R14

and - CH(=NOR 17); R38 is 1 toR*nvieties andR¥agm RS -

i's independgntly selected fromthe group consisting of = .

hy VORI ResBBHR  Arednigpendalitygsel ote ey iing arop consisting of
R1, %@W@ﬂuomp}mma%@’ cfIGAIRAbKY] alkenyloxy, arylalkoxy,

c&cl oal kyl'al kyl, al kyl cycl oal kyl al Kyl ,
arylgikesylaxy, beterearvigikaiy,netergany W%’FY hydrxaikgxy, alkoxyalkoxy,
aminBaIKBRY; SRIGKPaRY thioBIkdxYPpfSifded 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;

R is 1 to 5 moieties and each R is independently selected from the group

consisting of hydrogen, alkyl, halogen, hydroxy, amino, alkylamino, dialkylamino,
alkoxy, -COR16, -C(O)OR17, -C(O)NR*R?, -SOR16, -5(02)R16, -NR16COR 164,

-NR16Cc(0)OR16a, .NR16CONR4RS, -NR'®S(02)NR*R?, fluoroalkyl, difluoroalkyt,
trifluoroalkyl, cycloalkyl, alkenyl, arylalkyl, arylalkenyl, heteroarylalkyl,
heteroarylalkenyl, hydroxyalkyl, aminoalkyl, aryl and thioalkyl;

R* is 1 to 3 moieties and each R* is independently selected from the group
consisting of hydrogen, halogen, -OH, alkoxy, R*'-aryl, alkyl-C(O)-, alkenyl-C(O)-,
alkynyl-C(O)-, heterocycloalkyl, R**-cycloalkyl, R*-cycloalkenyl, -OC(O)R*,
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groups on adjacent ring carbons forma fused

nmet hyl enedi oxy group; R39 is 1 to 3 noieties and each
woB®7iizn78ndependent |y sel ected fromthe group PCT/US2007/008978

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

to 3 noieties and each R40 is independently sel ected

fromthe group consisting of hydrogen, R4 1-alkyl, R4

1-al kenyl and R41-al kynyl; R4 1 is hydrogen, -OH or

al koxy; R42 is 1 to 3 noietiesg-and each R42 is

i ndependently selected fromthe group consisting of

hydr ogen, al kyl, -OH, al koxy and hal ogen; R43, R44 and
-C(646RE?, e-O(m;Rﬁ%n t)NR‘WemRt‘PR‘r‘omRﬁe(gnR&b -NR*C(O)NR*R*,

tl
NHESERS (SN 98 R ook A2k Tty R S hgferocycloalkyloxy,
R Féi/%toﬁwoxmiz‘ét IREHWA &sk% RELOFIGAIKYI-NH-, -NHSO,NHR'® and

&ycl oal kyI al kyl and heteroarylal kyl; R46 is
—C f}ﬁy% X' al kyl , hydroxyal kyl or alkoxy: R47 is 1 to 3

ItrrﬁlRéf‘ i€$ t@mnm{éd?éﬂd eSch ?’@n@ nctm]ﬁrwemwaaﬁefj @ the group
e

consigfpd of Rysipaan el i agba 1010 R EBINRR,
-NR&G@ )PP )@R%cycl@gﬁg: dwﬁfaqkwakw |alky|<9d@alkylalky|

haloams@%aﬂkylplkahdmyq%émm IR, S T hetpgeanl o two R
grodsdh 'adﬁkitlé?ﬂ'riﬁg' carBohalfemhla/iusel rhettylensdiakkgtoupg?d9

anl%3I §§o| are in pendgtelaé %ejlgﬁgiﬁd %ﬂog t ?f:ﬁ?g?ctgﬁarom the group
con§i3§ﬁ df Bro n, Wo RaGlkeaget her are -(CH 2 4-,
Ci‘g |ﬁ¥: gé ?{39( - and forma rin

1 s ol e e RI98 Sl bessio 4 fr e aroup
con%ﬁng A By rslsaH, |R“SaikﬁCRéﬁa hhe R imyrsensi sting

dr al'k ar al k enyl and cycl oal kyl, or
RS '{ué%gyg@gq bHeO NRg9C(6 R40, tgget her w t h
t hR*Rii N aB B NRIGHSS éﬁd ‘é‘@z’cﬁrR'tzhﬁli'n@é;ﬁerﬂiémFgfwﬂectéﬂ [fford the group:
cyclic | actam havi r] 8[ 9 ers; R5
00"1%%?6@@6‘3' 599&53«)?"‘3‘ sé!"a@ kox §dﬁ% glogeng o) or17,
- CROPNRY 8169245 aré Wdepétﬂié?ﬂl@ﬂseléété@rfﬂﬂhhhé roup conS|st|ng of

di fl uoroal kyl, triflugroalk cl oal kyl
hydiasneaoteapyalirly R anaptidl R Siavgloatot, R cydiodikylaliyl, R*-ary,

heté]‘@b?él@éﬂéﬂ &{étéﬂidryl h&f@r@&yabbbﬂylalmmwha rangy
t hi xyal or a am noal kyl ; nd R54 is
sel%ct'%ﬁyfjmﬁ’l I‘i’ik %\(ﬂ!o&ﬁ' Vg“? 2l50%Y: hydr ogen al kyl ;

f 1 w¥ gahkipl 3 moieties and each R is mdependently 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)dl(alkyl)amlno
-NH,, -NHC(O)aIkyI and -N(alkyl)C(O)alkyl;

R*%is hydrogen, alkyl, haloalkyl, dihaloalkyl or trifluoroalkyi;

R*® and R*® are independently selected from the group consisting of hydrogen,
alkyl, aralkyl, phenyl and cycloalkyl, or R* and R® together are —(CHz)4-, -(CH>)s- or
—(CH2)2-NR*-(CH_),- and form a ring with the nitrogen to which they are attached;

R5' and R* are independently selected from the group consisting of hydrogen,
alkyl, aralkyl, phenyl and cycloalkyl, or R*' and R* in the group -NR**C(O)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, -SO,R17, -C(O)OR17, -C(O)NR18R19, alky!,
halogen, fluoroalkyl, difluoroalkyl, trifluoroalkyl, cycloalkyl, alkenyl, aralkyl, arylalkenyl,
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di fl uoroal kyl; trifluoroal kyl; cycloal kyl; cycl oal kyl
substituted by 1 to 3 substituents selected fromthe
w@emap20oensi sting of al koxyal kyl, al kyl, hal ogeer/US2007/008978
hydr oxy, al koxy, aryl oxy, arylal koxy, -NRLR2,
-NR1C(O) R2, -NR1C(O) NR1R2, -NRLC(O OR2, -NR1S(O) 2R2,
-NR1S(O) 2NR1R2, -C(OOH, -C(OOR 1 and - CONRLRZ;
al kenyl ; al koxy; aryl al kyl; aryl al kenyl ;
het eroaryl al kyl ; heteroaryl al ignyl; hydroxy; al koxy;
hydr oxyal kyl ; al koxyal kyl ; am noal kyl ; aryl;
heteroaryl; thioal kyl and al kyl substituted by 1 to 3
hetewbﬁy'lélHﬁnhét@ehqaélkénfllr, bydicxyalkyh iminoatkystanyy thioalkyl, alkoxyalkyl
@XEHB su} nanide car boxam de, carboxylic acid,
ora Klester and sul fonyl urea. Pharmaceutica
andconp03|t|ons conprising at |east one conpound of
formyla I and a pharnaceutlcalIgnacceptable carri

ar 851is sejacted from theygreumpensigting of hiydragess ey ﬂuoroalkyl
difluordRRYE ﬁfﬂtﬁﬁfBaW@I ‘é?@fdé'lkyﬁ*scy-aﬁél@'dﬂxﬁsﬁﬁﬁéa ®y 1 to 3 substituents

ant agoni sts, al So known "as R- ant agoni st s

seleciathHpMmheorupyonsisting efaléfﬁm@l!swi 3k halpgém, ydroxy. alkoxy.

aryIoRE AYRIKAY, AIRR AT CIOIRE P & 'f?qfe“““m?mé”
NRES(ORRE IS SIBRIR K 40O CLRIOR 2 LR R alkenyl; alkoxy;

arylélﬂgl' %F¥I§fk'é'nyl Nt &I Aete b drialkeRd); ftﬁ&ﬁ@kﬁ raikoxy, hydroxyalkyl;

or conpounds of the present i nventi o
alkoxyalkyl: anpinoaliyl;tanyk hederoanyl, thiealkwandiakyi wlpqt,tgted by1to3

subSitFdritgiseledted Frath YhE GreH P elAsistiNg of Bréa Ssﬁllﬁin%?hlae carboxamide,

di abetes, osteoporosis, renal isChem a, cerebral

carbaxyiig acid, casbpaiiiciesteeand sulfepyiryreas, i nfl ammt ory
di Wé?ﬁ{a%e%ftlcéhé‘ohﬂagﬁloﬁg %o&?ﬁﬁsﬁﬁg Bt fsdst e é’drﬁﬁéuné‘@ﬁ' formula |

resglrator tract disorders such as reversible al rway
andghebatnacepticalyanseptalie gaarienrremlsadieyided. Conpounds

Of Ttﬂéecér?lﬁﬁﬂhbg & €9 lppé‘séﬁt‘?lf\%ntfd?{ cal Eetds‘aeﬁﬁlr@éﬂﬁ'hﬂfmbm receptor

hronbosi s, atherosclerosis, restenosis, gerten3|on

ant%gggvﬁﬁ alset knawn asRABHLABtAGONiRE apRas ¢ABBRARIRI (CB2) receptor
antaddri¥tsh “?rﬂ-on?onﬁ ?é?é;%?%ﬁ%gﬁmélr cdthp6iihds ef thelj bﬁ%’é‘i@ irdfention can

condition, heart l'ure, Tacute coronary syn dr one

havg Aogyth r@q@@gpda ali-plaielgt @gggpgatg)rb Atathespinledatie, anti-restenotic
antildy tl gnaidr%ﬁr-mhaﬁﬁﬂgmh\yﬂ CC@Jr@E@pto?‘?r‘it‘uBﬁ@f &mpounds of

vascul ar I Seases eep Vel n nbosi's, venous

the presafideyersia can be usefdl fov the treatmantebeheumataid artbitis, systemic
tupdd é&lﬁ@h%g %Iﬁﬁ@‘@éﬁérdsﬁertﬂmaeg' §§l%686?6§§ renal ischemia,

i ntravascul ar ' coagul ation syndrone, cere
Cer?bfﬁhﬁ&?kwerﬁpﬁld$¢f@m@’v F@deﬂﬁmfe@ﬁ%w disardefsefdhg lungs and

gas%‘rﬁééﬁﬁa“i ’tréctﬁ eé’f‘i@?éﬁﬂatéﬁl trré’&l deél‘d%rs aubhisHeversible airway

di sorder of the Iiver, ¥ 'ung or intestinal
obstrugtien, @y@nmgthma and bronchl is.

Compounds of the invention can be useful for the treatment of thrombosis,
atherosclerosis, restenosis, hypertension, angina pectoris, angiogenesis related
disorders, arrhythmia, a cardiovascular or circulatory disease or condition, heart
failure, acute coronary syndrome (ACS), myocardial infarction, glomerulonephritis,
thrombotic stroke, thromboembolytic stroke, peripheral vascular diseases, deep vein
thrombosis, venous thromboembolism, a cardiovascular disease associated with
hormone replacement therapy, disseminated intravascular coagulation syndrome,
cerebral infarction, migraine, erectile dysfunction, rheumatoid arthritis, rheumatism,
astrogliosis, a fibrotic disorder of the liver, kidney, lung or intestinal tract, systemic
lupus erythematosus, multiple sclerosis, osteoporosis, renal disease, acute renal
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| upus erythematosus, nultiple sclerosis, osteoporosis,
renal di sease, acute renalfailure, chronic rena
wo a007azE30 renal vascul ar honeostasis, renal i SEATEDEAN7/008978
bl adder i nflammation, diabetes, diabetic neuropathy,
cerebral stroke, cerebral ischema, nephritis, cancer
nmel anoma, renal cell carcinoma, neuropathy, malignant
tunors, neurodegenerative and/ or neurotoxic diseases,
conditions or injuries, Al zheflGer's di sease, an
i nfl ammat ory di sease or condition, asthma, glauconms,
macul ar degenerati on, psoriasis, endothelial
failudy,séhronid mallfailurd crehab Vastdat hoateostasiserenal isohegia, bladder
an

infagEp ROy PIBEE ISl NSy S0 & Stroke; armbgeljsohemia,
nepktislidaneer, metliridrharend eeB icarcindmhal heurépathy, malignant tumors,

dysfuncti on, i odont al . di. seases or wounds,. or .a ]
neuggseganecatve aRlgrnelsotoxicgissashegronditions of indvries, Alzaeimer's
disedsk! atﬁlSnﬂKrf\ﬁiatéi')B@it%ﬁﬁlﬁé dr%olwﬂ'itﬁilh, b&fl’&ﬁ’ﬁi Qltaﬁ&d{ﬁd,Snacular
receptror play a a ) a I ol e. n arti I, .
degeRartiaRd 9sef'z§'ﬁeg1a%§'@ﬁgl $¥ﬁfe Retiom dmgﬁ@e%fc tgsaweéah'd"ey or lung,
inﬂa%@rﬁt @ b%r??ﬂ&ﬁi@%yt S &VRCHCOngs é’%@@@é@éiﬂteétﬁaﬁtrﬁ?ﬁ, @8spiratory tract disease
ro. otl Stir e. . (0] e resen, I nvengl on
or cpriilians tAdiatios Birasie cnpRtHBialdy sy REtRrs peppabBIAl dissases or
wounidgdoF bpiralcert %ﬁj&ﬁb,}drtdlsyg&pdirﬁ ol r_ﬁﬁomtyerb}bf,@fweu as other
. syrgery (. coO rs adm.ni sterin a e ctive
disclarn Which EPTOERBR 4t R KESRRIPh Pl PRI Eab RIS ¢ o
a $nliplaetid ul@vi, o@&h%btﬁidw the &EBeﬁtéfA\rgéhﬂoh e Wded to treat acute
cor onar arter SS. ur ger . caral ac
cordjiary ayargBEamyoRH R ipTAIE AR At YaorRste Sokls . i

an¢tdpbuhds Op e plateir inistioncdifblsotbe ased ima method to treat or
resent ipvention, rel at .a nethod of treatin

preVart sueRnGilon AssRaiares MAABIcRUURORAL YRS SuraseY (CPB)

confpisiig SHRnIBEETNY ah effedtvé ansddrtdfiat feASTBHY tHROMMin receptor
| east one thronbin receptor énta oni st tq?wc? sggbg ect of
antaggnistdQr3,subiect AL saildHrBeBh sCEE; Swiagre indiides egfgnaky artery bypass

surgety (CINBG §, 'caidlibl s/ AP reptisaid réflaeEmdiit 8aeiély; pericardial and

t hronhoti c vascul ar evelnts such as .t hropbosi s
aortic.egRaisyrgeries; (n pagiculan ithe presentinygniipn relates; o3 method of
trealih§ Ur@reVeniIsd & contitidhhadssdiatddswitCABGH yehsEORPYiging

acut e_coron syndr one ocardj al infarction; hearﬁ* )
admyigistefing an GHRRINRAMOHHRA RS RS thremliR fpCPRIOhaRfRgoNIst to a
subjict & saidQuirglei| Thenssnditioris@sdddiated; with CABGeireddlécted from the

stroke; .cerebral |sch : cerebral infarcti

em n; .

groym PERBISHAS & Plegdings dRrapebotic H?%%%'é?%‘?“%ﬁd‘?g_as thrombosis,
resteAbbiRNOER gratSRilliRs; dHeT9 JFaft fhiluran atHrbselBhsyis, "Ejina pectoris;

con‘ﬁ%gnd of, the present | nve‘%t ion are g‘ﬁeg,ulf | p a . failure:
myqRarHiR Isheminc et LURBRB SYIdomR MYgcARIpLInfation; heart failure;
arrhyfisied; Hypetiehsion; MeinefshtliSetiérhicyattadck; cerebral function impairment;
thromboembolic stroke; cerebral ischemia; cerebral infarction; thrombophlebitis; deep
vein thrombosis; and, peripheral vascular disease.

In another embodiment, compounds of the present invention are useful in a
method for treating and/or preventing radiation- and/or chemical-induced toxicity in
non-malignant tissue in a patient comprising administering a therapeutically effective
amount of a compound of formula I. In particular, the radiation- and/or chemical-
induced toxicity is one or more of intestinal fibrosis, pneumonitis, and mucositis. In a
preferred embodiment, the radiation- and/or chemical-induced toxicity is intestinal
fibrosis. In another preferred embodiment, the radiation- and/or chemical-induced
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non-mal i gnant tissue in a patient conprising
adm nistering a therapeutically effective anount of a
wa@eovparnted of fornmula |. In particular, the radPEL/Uswo7/008978

and/ or chem cal i nduced toxicity is one or nore of

intestinal fibrosis, pneunonitis, and nucositis. In a

preferred enbodi nent, the radiation- and/or

chem cal -i nduced toxicity is intestinal fibrosis. In

anot her preferred enbodi nent ,-1tthe radi ati on- and/ or

chem cal -i nducedtoxicity is oral mucositis. In yet

anot her enbodi nent, the radiation- and/or

toxn@tyeusridral mutositis. tln@etidnptlher embedimeat, theicadiation; and/or chemical-

fibrosi.s.  int. at i.on

incigBeia is IF G TS, il iner Dpsit doRelafotnatiin syndrome,

or péﬂﬂjmtysmmgr&aDﬁwrﬁesfatmrﬁr@fsamstmwﬁmamn ekp@sure
prci_ i des rrei hods .f or_ .reduci 1ggsstrgctural qadl at

i njlieyPresent YENtRP alsa Proyi thefsdegreducing strictural radiation

injuSARGIpaLEHT fhaembbédaxp@SeM@% corinseshtiycexpuded; bpwas exposed to

radlgwgr/p grﬁg he Cag;aje?c&% yt %Q “ Slgn gl% o Stgerzlap%u?cally effective

amcf@ft'ﬁi'aacdmp&ﬁdﬂff%ﬁﬁﬁld NVERG peélsa{ﬁﬁvéﬁtmﬁ 4.5 ;sfavia@@snethods for
for arrmatlonlngggatlent that will

re UCIn
redyging idla %E’Grf&ﬂ patientthak pd eXBPSﬁas'Sé;aiw&?f%'M exposed, or
wasfébébo%TeUQEb rAdHtn AhE/Sr ehkbniiexl tok ny é@ﬁbhbﬁigfﬁbmmlstermg a

ther@BRUBRRIlY SRORBIE AMIUNE OF REFPRIURR Of FUERHIP In IHiE@esent invention
alsopﬁwwnm@wmrfauvewd ﬁ&ﬁ&e temelmgrmdqiaﬂwnt Ittﬁ\atamu be exposed,

s B ABiott br i AESOESA e Ul b BR iy

corrrpnmfg aunﬁmafbﬁﬁg é&ﬁéﬂarp@uﬁcéméﬁeewet aﬁidwntdf%e@dmp@und of formula
rmunt of. a cq cn)‘go nd of .fornmul The

The Igsephinyea pEvides mfdgoggfor r@aﬁl(;fr}%Pbroprohferatwe tissue
effeEtsbthsD baheﬁeth@& Wil bel peset| fedicu errﬁIyp@Epcfﬁéfd toh ¥as exposed to

rad@ﬁg@g@gl/@r I?ez'g%(ﬁl Iﬁ%ﬂ&% %grglgé@ggﬁgfsggnqg p>;herapeut|cally effective

amGHTIIfi St O podRddfFbAhuRrpl.a t her apeut | cal ly ef f ective
ampunt of a conpound of fornula I res

i nidiét PW%MW'% Hﬂh&é@%gﬁ%tﬂ%etbggﬁ Msef‘drfof treating g cell

prolﬁeFéﬂ\)e ds8Hddrah 3 bé(tﬁerﬂ's?ﬂféi‘ﬁb th@ré\‘r&ﬁté&ﬁbn§H{;fanrhlﬂF‘stenng a
therefrom conprising adninistering a th erapeu i cal

therapputicalbcinghiv apIOURt O3 AAIIROWRG o8 fommuiall. InpngreMbodiment, the
cell prowaramra dlsbhférq@daniéfé&tid‘ SarmddrY gliéina0bJ8fan &ancer, colorectal

ancreatl c cancer, g I oA, ovarilan cancer, colorectal
a

and/pfHAUPN CENGAT.RARESH CanselaBroRalf-eance]y Buraidecanget ung cancer,
melbAB A, @rmbh dnbaﬁwrcm@aé erﬁBbldiﬁl@éPm tH gRGrREES Ifam anaplastlc

cancer . enbo e ioma is anapl as
astGEyioE ranch PR ek alma E ﬁeg'gqahqa#a amyltitorme.

gl imblissd aevelUtid ferrflafsmBtsRy didsasR ot E6ndigdMincludes irritable

i nfl ammtor& di se%se or condition includes irritable
bowel syndrome, Crohn’s disease, nephritis or a radiation- or chemotherapy— induced
proliferative or inflammatory disorder of the gastrointestinal tract, lung, urinary
bladder, gastrointestinal tract or other organ. The term respiratory tract disease or
condition includes reversible airway obstruction, asthma, chronic asthma, bronchitis or
chronic airways disease. “Cancer” includes renal cell carcinoma or an angiogenesis
related disorder. “Neurodegenerative disease” includes Parkinson’s disease,
amyotropic lateral sclerosis, Alzheimer's disease, Huntington’s disease or Wilson's
disease.
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bowel syndrome, Crohn's di sease, nephritis or a
radi ati on- or chenot herapy- induced proliferative or

wo pdozamTed ory di sorder of the gastrointesti nal PCT/E81007/008978
| ung, urinary bladder, gastrointestinal tract or other
organ. The termrespiratory tract disease or condition
i ncl udes reversible airway obstruction, asthma,
chronic asthma, bronchitis or chronic airways disease.
"Cancer" includes renal cell g@cci noma or an
angi ogenesi s rel ated di sorder. "Neurodegenerative
di sease" includes Parkinson's di sease, anyotropic

| aiGyrtdin $Phisddifients &f tthisiinvgntibrialseastate itbial mmegiahofusing an
_sease or

'Ionsdlsease rt'ne di nents qf .
eftecliya ST 6 1A SRS ITBOUBS S RATHBR o BRI lipn with one or
mor@fédiﬁﬁtbn/él a’ymfor(lheat'eét&ﬁéﬁt &ﬂﬁr&ﬁﬁ@ﬂsnﬁltr@froﬁﬂémﬁlsa restenosis,
in conbinatjon wi.ith one Fa(dsé i onal, agents f
hYP?ﬁ%"?'PBa?H@WP %‘?CtPH?'o"i‘fPHJQGE"e%‘FH@ ed disqrdees a"hythm'a a
cardi6vasiuta 6r cnmwg%me cgf@:brﬂﬂtlmq{éh'rt fallure acute coronary
angi o is relate arders
syngrioe Uhaa) mypcsrdi 'ng@mﬁ?efgom%y&géps\"ﬂ&ommb&ﬂc stroke,

throhfsdembaiytit 'stroka¢ béﬁpﬁéfzﬂ %kbfulé)‘ afeaizes( 468 vein thrombosns venous
ocardi al infarction, grorreru onephritis, thronb

throgfQATBDONSPoAISAEMBURSSYIEr SiSEaRE A350RIaIRA Wil BagEene Feplacement

ther@??eéﬁsgémlﬁﬁl%ﬂ iHehladdllanBesdsiatish39H8rome, cerebral mfarct:on
onboenbol i sm a cardi ovascul ar .di sease associ at

migIAInR, SRECHIS QYSTUBFiRRFBeLMAIdghris. dBeHmalisay astrogliosis, a fibrotic
disdrAbf 8¥ tieChivet! kighagUluagl &"inﬁé‘sﬂﬁbﬁffﬁct Cs@&@@ﬁi%'lu us erythematosus
i.nfarction, mgraine, erect sfuncti o eurrﬁ i.d
mulpler 18108, GRERRRTDS R e rfha?? jactitg reng) fgiie, chronic renal
failutes fsritt vastulbh Gometstasils] f&‘r@l,lsdhéhﬂlaobléddeesﬁﬂémh\atlon diabetes,
daa%@ggp 3%&%%5%%%8 ;rgf«!t ne tr%lsigéfé%lgl my t&E&E\h@ltl§eg:\adncer melanoma,

renaladdiNédcindma® Meurbpatly, maligHznt thions, Mﬁﬁ'@db@éneratwe and/or
homepstasi s, renal..i schem. a, bladder ipflammatio

neuiolaio Ysease s RINAtions PERMTIRS. Alsheimers dBFare, an inflammatory

disSeiceby @éndnﬁ@ﬁeéﬂtﬁmd‘%u(tdmé, rrﬁa%ﬂ%‘fdeg”éﬁe@ﬁm pddtizels, endothelial
cell_ car.ci noms, neur@) |kl mal i gnant. t unor
®

dyshinstiontjseriess pi thei 27 R0c NJREURSIaRY disorders of the lungs

@@éﬁkélh@%ﬁnﬁftrééﬁ védifatoy #EEl diBBasSe @i’%@ﬂd&onaPadlatlon fibrosis,
| ammat ory di sease or condition, asthm, glauco

enq%wiaéﬂva@@menapem ontal Al5eases G WRHHIS, jos spinal cord injury, or a

syn?btéﬁﬂﬁﬁ?ééﬁ‘ll tHepsurd Elf S ﬁntéhﬁaléﬂeﬂethat E'd?ﬁﬁty nafioh bithis invention may
flapmmat ory di sorders of gs and

be !g%%fvl ) thealing mﬂ’ettpﬁ'c‘,toner%fs%‘far%iﬁ% ses listed- di sease or

CO'Fbrttlrééhng’ afd R ippevéntiiPrddiatiemdsidret bﬁémlcal induced toxicity in
norgé] sfunction, periodontal diseases. o

algnapbiissy jtae yre%qntdng9rﬁt¢ﬁrbmc%yéqsegéjwmﬁmmgotp a pgtient in need
of sJu‘e‘:hQﬂiﬁtﬁ{H?it Aresfédiiie ameRRbbhatdophbiaktibhio? oneVEH vnbfd compounds of

forrapéel gﬁ;gcltré{agret Fa%aatllgrg rgs?;;c?nstehrarl\% fn ?'s ostalécted from the group
consisting of Kepivance™ (palifermin), L-glutamine, teduglutide, sucralfate mouth
rinses, iseganan, lactoferrin, mesna and trefoil factor.

For treating a cell proliferative disorder the present invention includes
administering to a patient in need of such tretment an effective amount of a
combination of one or more compounds of formula | and another antineoplastic
agent. In one embodiment, the other antineoplastic agent is temozolomide and the
cell proliferative disorder is glioma. In another embodiment, the other antineoplastic

agent is interferon and the cell proliferative disorder is melanoma. In one
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For treating and/or preventing radiation- and/or
chem cal -i nduced toxicity in non-malignant tissue, the
w@em@sani73o nventi on i ncludes adm nistering to aP@EEUSENT/008978
in need of such treatnent an effective anmount of a
conmbi nati on of one or nore conpounds of fornmula |I and
one or nore radiation-response nodifiers selected from
the group consisting of Kepivance(tm) (palifermn),
L- gl utam ne, teduglutide, sucsf@-fate nouth rinses,
I seganan, lactoferrin, nmesna and trefoil factor. For
treating a cell proliferative disorder the present
embddifidntothe ditley aasinadplastis iagjent s PEGHIMmedn giéginterfezed alpha-2b)
% ?ﬁu?gh tr,%nent an aff,ective amount of a conbi nati on
anddhe el prolifpsative JiRNSARLS MEIANAMA1 a | and anot her
ant?ﬁmﬁél c?@.{tio@l aﬁﬁiﬁiost itidh{s%iﬂnﬁﬂﬁﬂgi(jdlﬂiﬁrgp%bﬁcalh Fy'l @Tl ective amount of
ant | neop ic agent is tenpzol om n c -
2 CRPBINAENAS! HSasSTneEP MRS Shigr iR hABR b esst one additional
cardisbasiumanhgehtin #pharmaséuticly &sddptabigaddiriefare also provided.
interferon and the cel] proli er,ativ%1 di sord [

! ] er 1s .
el ZhRimacaylicah cempositinas corpEsipgIR therapeHicallyaffqctive amount of
a ccifiBiiatioh GIESEILAST Gie CHRTHIOUN bfopmuid PAAd 2dadiasbr-Rssponse

Il proliferative disorder is nelanoma,

cell. A .
m°qbﬁﬁf a2 dharmaceuicalbspeceniablefaIFIEs ARg also provided.
t hepraenhdaRldaY cefipRsitions élif’ﬁldﬂ&in?fa therapButiedliystfettive amount of
at | east one conpound of fornufa uganga | east on? . .
a cemiinationef adeasone Gemo%j’e?;t oy ARA An-anfineoplastic agentin a
phatarzReUBBANY S8EdptabledéATial afe BISY/pRGded’har maceut i cal
co ,os]l tions conprjsi n%]a t herapeutically effectjve .
a nElﬁ usthes copiginpiated %tfthﬁtCQ’E'a@lat‘Bﬂé’féﬁﬁﬁb‘{ﬁmm@fca" be provided

as & RitBdndprisiAg th A siAgleddd ckageatNeaston® ebiipundofformula | in a
phar maceut i cal | %@accept abl'e carrier are also provided

phasmacertical ¢mPoeliRpodNd idd iRt ONs $pFfEte Pharmaceutical composition
compYing %Uéér@ﬁwaécﬁfdcr@gén‘tea PadBfibn b sposeTRidHHié0 Br ah antineoplastic
n

at | east one conpou of formula I and an
agemtt i neopl astic agent in a pharmaceutical ly acceptabl e
carrier are also provided. It is further contenplated

DETARIED PESOIPTIONSN of the invention can be provided
as a Kit caonprisi ng in a single package at |east one
conpRNRIepIbgdiment.2he RrasantiRXeRtieR provides compaundsdgpresented by

strudfigafforhaaat, Qﬂﬁhéﬁﬁé‘ééﬁtﬁzdnb%"cﬁéfﬁﬁlé Galt therg¥siwheRdin the various
ri sing a cardjovascul ar agent, a

co :
moieligs ATE AR desyYckasdl8P¥®er, or an antineopl astic
agerér codpOURED JPFIAMILIT |, Prefdrie® BBBHIRREINEE BE thd E6mpounds of

forrPurJI%SIeg}e AQ\]{C(’%"rg“i,sc?n provi des conpounds represented by

An embodiment of a compound of formula I, wherein A, is -C(O)-.

An embodiment of a compound of formula | wherein E, is —O-.

An embodiment of a compound of formula |, wherein G, is —C(R'Rz)—.

An embodiment of a compound of formula |, wherein G, is —-C(R'R?)-, R' is is H
and R? is alkyl, preferably methyl.

An embodiment of a compound of formula I, wherein “n” in M, is 0.

An embodiment of a compound of formula | wherein n7 is 0.

An embodiment of a compound of formula | wherein X is —O-.

An embodiment of a compound of formula | wherein Y is —C(O)-.

An embodiment of a compound of formula | wherein R® is H.



10

15

20

25

30

structural formula |, or pharmaceutically acceptable

salt thereof, wherein the various noieties are as
walementdoed as above. For conpounds of Forrul a PCT/US2007/008978

preferred enbodi nents of the conpounds of fornula I

are as follows: An enbodi nent of a conpound of fornula

I, wherein An is -C(O-. An enbodi nent of a conpound

of formula | wherein En is -O . An enbodi nent of a

conpound of fornula |, whereiqt4en is -C(R 1R2)-. An

enbodi nent of a conpound of fornula I, wherein G is

-C(R1IR2)-, RLisis Hand R2 is aIkyI preferably

rTEtATyémbemuemodlf artgmpdurd ob figronuld IpWhécmmRaﬁ dnd R* are combined
f ?ﬂﬁ’ QI s 0. An enbodi nent of a conpound of
to fergn 5"9 ¥®™n7 is 0. An enbodi nent of a conpound

of formula | wherein Xis -O. An enbodi nent of a ‘g/v\l
i~

co upd of fo wh
c R SmAcdmEnh 5b 2 tPrapowed plTarmUghaibe iR
H. A«h@maém ofbh @rﬁpwﬂ@t Eb?f@‘im{lﬁﬂﬁwhérémtﬂmﬁét& aikyl, preferably
are_co I n o _hdJ e ructure .
metﬂﬂﬁt’%ﬁﬂs %bd?rﬁﬁf? mg ﬂnﬁou‘ﬁ?‘ gﬂgﬁ 1, wherein
Q lﬁnothéﬂeﬁiﬁbﬁimluége})f chc&nﬁoﬁMbﬁtbrﬁﬁulfogshgﬁelh,Anl is —|C(O)-;Gn is
el a era ne , | a .
—CHBPE: Bt o oneind n MR ISOTARE RS RDY K 255 Campbig 1 form a ring
struetdredpnent of a compound of formula I, wherein An is
Q- G R2)-: Eis,-O.: i .
o, AMRIMRE SRR 8 & CNBPHY of BT oW PPIRD An 57C(O)iG i
—C(ﬂ1 R@}“—t Bris —@\A}]ﬁlﬁ@t‘ﬁ'eh MO0 and wHiirein Rﬁg(sglﬁvim?fefe?bly methyl, R*
ereln 1S - ; I S
s alig). Prefhsably MR sl A R B 1 Ras s o kyl

pr etfu@dstﬁblr gnibiditHent 8332 ¢compolid of For@hdiaabwhersihiB/ is
R11 is H Another enmbodi ment of a

-(C'da}np&ﬁﬂé %&Sf%hzbsr whereindisang ps are Bp) n4CR12=CR12a
(ChAdther \Q’ﬂ?& 4 o?%ldcd]‘ﬁp%ﬁd Qf £ n&‘&@%lgq Twisdraae HZE ¥ w-substituted

of "a compoun orrru er el
pyridybubsti t ut ed pyrl dyl . Anot her enbodi nent of a

CONRALHEr BB of a YARPELAD B rSrmAligh; wRETEhAAT i¥laryl, heteroaryl
or aryl substituted by halogen or —-CN.

An additional embodiment of a compound of formula |, Wherein Jn is —CH2-
where n is 1.

An additional embodiment of a compound of formula I, wherein R%is H.

An additional embodiment of a compound of formula I, wherein A, is -C(O)-;G,
is —C(R'R?)-; E is —O-; the “n” in My is 0; n7 is 0; X is —O-; Y is —C(O)-; R®is H; R* is
alkyl, preferably methyl, R* is alkyl, preferably methyl, R"® is H, and R"" is H; or R*
and R* together form the ring Q, wherein Q is

)

Het is W-substituted pyridyl; B is -(CH2)n4CR12=CR123(CH>),5- wherein ns and ns are
0; Jn is —CH_- where nis 1; and R is H.

As used above, and throughout this disclosure, the following terms, unless
otherwise indicated, shall be understood to have the following meanings:
"Patient" includes both human and animals.
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or aryl substituted by hal ogen or -CN. An additi onal
enbodi nent of a conpound of fornula |I wherein Jn is
wo gid722079here n is 1. An additional enbodi nentPaf/Us2007/008978

conmpound of forrmula I, wherein RO is H An additional
enbodi nent of a conpound of formula I wherein An is
-C(O-;0is -(R1R2)-; Eis -O; the "n" in WM is O;
n7is 0, Xis -O; Yis -C(O-;, RBis H R32is alkyl,
preferably nmethyl, R33 is al kb; preferably nethyl,
R10 is H and R11 is H, or R 32 and R33 together form
the ring Q wherein Qis .QO Het is Wsubstituted

py 'Sdbject'Hnchides Gidth miaRMalSRiIh(Ghithahmaliaer animaig.

2o MBS Deand nlifrans ads aihe! Helrfuds sBRFRl o

f oI'I'IideingJ definitiohe appbt tuga_nd@ssmfdvhﬁhed? teimalis uPed by itself or
in o BFAE b P By i b B R SRR, ERbigidle. the cemnion
of “dikyih apphiesits “aikyl” aswelbasthe calkphipottions 6iViwydedxyatkadh Shaloalkyl”,

“ Ikhurr,anf and other mammal i an ani mals. The foll owi ng
a v ft%i ons apply regardl ess of whether a termis used

by "Alik#1 ihe@hs igh ﬂmﬁata&awdwcwtidm %Uﬂ?vahehn‘ﬁay bel stesight or
e deflLniti.on

brar?c%]hqegLyné %Bb{]éjrgsgﬁé %go% Es? abgg?\%gl qarggnﬂ%%msdp @? chaln Preferred
alkypgrddweomiam apoutok sahbplt 12'darbor lakyrng in tiee bbam More preferred

alkyfpfoups sgain SBOL 1 AF =BpubP Srchen SRS an it BpRy Brgaeped means

thatlorieonhwré 1@Wec alkpbgraripsnsudhas nsethikiethyl Iarer.:frepyledre attached to a
about 1 to about

inedt Sy EiRr .S Akl Beattd drpud Ping BeSEF B8 pRbSEE carbon
atombtmithé chainalhitch rhag debstnaighb 6B brandhee. dihel termBisabstiteted alkyl”

means ﬂmttﬂr\]%%ﬂw?e[ﬁu%w%e s\l\ggtutéxﬁ%bxg)& u@’sg\%?(% ﬁg§§tltuents which may
be thblsdmé bald’fferehOWChaédt)ﬁtltuemng ind epeEndentiyngeledtedifrom the

arodp bANRENG of Bl M eI G HASEon P alkyithio,

amnﬁBaINH(éIRirlZ)t-hﬁ-l(ai/&%hu@f)oup(m)zb@am&@taﬁdﬂ-gﬂom—élklﬁ Non-limiting
stituents wh

exainiFs PL vl A1k Bsovps OB Ereihy. Aalerisibyl isopropyl, n-buty,

butyl ehqﬁmyl ﬁépm tithylrdu gyl cusToRtdtAg, eiflutrbmetidiiand

cyclop¥opylrr¥e%h cial kyl , cyano, hydroxy, al koxy, al kylthi o,

"Aralkyl” or “arylalkyl” means an aryl-alkyl- group in which the aryl and alkyl 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 pafent 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
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am no, -NH(al kyl), -NH(cycloal kyl), -N(alkyl) 2,
carboxy and -C(O O alkyl. Non-limting exanpl es of
wa@eiovamizeo al kyl groups include nethyl, ethyl, PEepPUSYT/H08978
i sopropyl, n-butyl, tbutyl, n-pentyl, heptyl, nonyl,
decyl, fluoronmethyl, trifluoronethyl and
cycl opropyl nethyl. "Aralkyl"™ or "arylal kyl"” neans an
aryl -al kyl - group in which the aryl and al kyl are as
previously described. Preferrag-aral kyls conprise a
| ower al kyl group. Non-limting exanples of suitable
“aral kyl groups include benzyl, 2-phenethyl and
congisting bﬁh@hlb'mﬂdhai'yl Ayetodikyigdcyand bﬁdpﬂk@tyll. kNDhatmiltihg examples of
.thro t he " nmeaps. an, al kyl -aryl -
suitgplg GRSV GTPERS hudF etk PropP YA Sy A TR IEYput-enyl and -
pen tangr i bed. Preferred alkylaryls conprise a | ower aIkyI
Non- | i | e, of su able | kyl aryl
+ WlBere S T or pleri it s i Vatjabigs paa's therefore
b.vdlémou@térhes ankylene A& agnyldirRaiesgectivelp biused.

g'lrocarkg'on roup (straight or branched carbon ch
conﬁl‘ﬁyé‘wh g"s%esan Fphatigdur %C%gRHéJTPHPtCF%“%WH?%a&?GSt one

carﬁMH éQrbb?ﬂtrﬁﬁe SORHWIRE REicH magwws@heér bHs®tHed and comprising
groups can conprise 2. to about 15 carbon atons

abOthttﬁ@b&\’éﬂ C?JPQf‘e"—?tﬁm%/'"zth?&hé'ﬂbuﬁrei%"’@ﬁﬂ%ﬂ"yéﬂmﬁ  have about 2

to abBét §b %arr‘boﬁ%@ol‘mﬁﬁ tihé ehaimind rhoke p?é@%blg #b¥u 2o about 4 carbon
atons in the chain. The alken | group can

atorgg i the ghain- (Rraprhed meansthatvee oBRre loweepisi@roups such as
meth§l, %@ﬁ)ﬂ%rfﬂr@mzl lafe a&aaﬁéamé airig oMt rfwbaauralﬂkwer alkynyl” means

abog 4 BIABPUE SHPORAETS Kag TN cn“"m?ashé% sl branched.
Norpl‘rﬁﬁﬁf@’éxarh @nyunab’iem |§#5urf§1¥nbllﬂédeth9ﬂ9l propynyl, 2-butynyi,

Where an al

I ken jains two w
3-methylRylveyl. eepywﬁa@f%?‘amfvﬂhsﬁ?mt ﬁ%b§'étPFﬁ>J alkynyl” means that

the ahdyh&egﬁ;@ﬁmaad & BMbSiated By BAetdrRbYe sabstituehts which may be the
means an allp atlc H¥drocarbon group

samﬁ;ﬁf auf?/ﬁrﬁgt fachcsuhstiyrnthaing ntlyi ssiectsd iterade group

con%hﬁa df@(k)heaﬁ}] ALY cIGHIk\r anched and conpri si ng about
t o about 15 cartoon atonms in the chain, Preferred

a Ky mpanmanRIomatisdnenecydicasduyitieyclic fing systesmsomprising
aboub 61tBSaBdiit 14 cé‘t%rf%ﬁ@r[ﬁé@ré&&yatﬂﬁﬂlﬁ to?abSu®ehrtsbn atoms. The

carbon atons in the chain. BranChed neans that one or
aryligfpHpP|GaRebe aap&'ynat!,y §HB§“"§ER9‘|W5§ ane ‘PIS/T“O'Et H99 syptem substituents”

thEl'i ﬁM beiiﬁé s@rﬁé‘%h Afffdrant dridary a@Hbﬁﬁéh Helginh Nori—mWﬂfng examples
" ‘means about 2 to about carbon atons in

of SUADIY SR SToviRE MSBIdR PaFBY: MEPhYh RN, (RAMYCHPRARIGhYI and
md&i&ﬂ”pkﬂrleﬁé“ friddrisba eivalidmtpHerii grisp,iinElLARRy 8fthyifeta and para-
SUbStlt i¥)rr]1y butynyl,
"Ring system substituent” means a substituent attached to an aromatic or non-
arorlnatic 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, alkyisulfonyl,
arylsulfonyl, heteroarylsulfonyl, alkylthio, arylthio, heteroarylthio, aralkyithio,
heteroaralkylthio, cycloalkyl, heterocyclyl, -C(=N-CN)-NH_, -C(=NH)-NH;, -C(=NH)-
NH(alkyl), Y1Y2N-, Y, Y2N-alkyl-, Y1Y2NC(O)-, Y1Y2NSO2- and -SO2NY,Y,, wherein Y4
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3-net hyl butynyl, n-pentynyl, and decynyl. The term
"substituted al kynyl" neans that the al kynyl group may
Wheooganssd t ut ed by one or nore substituents wWhPCHURNY7/008978

be the sane or different, each substituent being
i ndependently selected fromthe group consisting of
al kyl, aryl and cycl oal kyl. "Aryl" nmeans an aromatic
nmonocyclic or nmulticyclic ring system conprising about
6 to about 14 carbon atons, pA& erably about 6 to
about 10 carbon atonms. The aryl group can be
optionally substituted with one or nore "ring system

and Ylrzn beding samehocHiffergnband bee sradependenitif; fselexted fromd the group

are as_defined herein. Non:|limting e of . »
con§a§|Q%§f gyg} eng Pﬁgg,lsath qu&lﬂgll 'ﬂﬂ’e‘lﬁrﬂﬁg ’areﬁ ggﬁ {‘Fﬁfg\lg system substituent
may dlge msiéan beilllﬁglbylﬂbmw\rﬁlbry lsnrﬁmﬂari\étd.wtwd l'eplaées/t\ﬂoavallable
neans a bival.ent e ou udi ng, ort
hycr RS e Bt Saron- Al job € & B Haho) R Ting system.
Exampiedof sticte ﬁimetyt ak@métﬂiyleae d&li)@j;reth)nemdlow AHC(OH)E and the like
hi ri S%\??tpgm whi to exa repl aces an avail abl e
w '%g’%&b IS §iee ?ﬁ Of @ Rl ng system substituents
may =) the same or d| fferent/, each being independently
ct dfro group congisting of -al kyl, al kenyl,
aI ky {:tb droaryl, § kyI , al kylaryl,
het e aI ky S rogﬁal al ke 71, heteroaryl al kynyl ,
| het er h I 0X al koxy,
¥1@x‘? %‘8%6%?"!3%&(&%%& ‘%%?CHK’I' ‘nitro, cyano,
Caf‘@géwa"@i%ﬁéﬁﬁérdJﬂdSNlaroﬁfaﬂcQNMﬁél Bﬂﬁwltlcychc ring system comprising

abng oxycaéB q%{q pal km glfepffgggblgla;pﬁhggo a%oXJt 10 carbon atoms.
Preﬁéfi‘lte@ é}ﬁﬂdélk irthg @é@htbiﬂ bBth 5&@%6@&7&1#@@%@ The cycloalkyl can be

opttoél 02 tl;g/ NF_I@QF\&&{I Yrﬂq_re ng% subgtitygﬂg hl'&h may be the
sam%lb’é-’&lﬂ@?entaédd M&Eﬁned\’ébb% an(ﬁamtu‘@ éi(éfh[hésbh%wtable
sane,_or dif ent adarelnd FI | ecte Pnﬂ
monggyclic s¥poe BYCIRDEARY) & C@u&vfcy ppentyl, CycloRexyl,
cycl@héqubhmlthemd ﬂbﬁl-lkﬁﬂtmg Btanﬂ @ﬁdf@@ntsuhﬁmmmwﬂ.c cyelbalkyls
| sQ nean a sin Ie nmeqfi; | taneou

inclge 1A s RV ASATAR Y 8RS 1A HkGors el partially saturated
speé€iesxuthad ) ¥er émplé qndaﬂﬂhtélaerrmmnwhtnyr and sy Fkem

Exanpl es o noi ety are net hyl ene

eth éh’é&?%}}'i meé{‘ér%?é“'aéﬁa‘attﬁ PR @’MV'E‘%Y‘F'&"MQ system
comPrisiid BBo6t'S lto about A0 RifBBRIR6MEN réf@fafBly BBout 5abeibobut 10 carbon

to N-tert-butoxycarbon cl oa
atorrs \hieh septain %&a%p%qrb%&qr@op,%b@gpgq] Preferred cycloalkenyl
rthQWélﬁldlﬂ)lﬂgm@i at@ol{itO? ﬁggldtoﬁ'@ %b&@&ldﬁl%ﬁyl can b be optlcanally

abou 0_abou r.bon 0 r ef

subBliEAe Mo R IaTe D DSBS Bielta RER, iy be the same or
diffsreftandlafe &Y definbl\dbia@) Nem-limiting examples of suitable monocyclic
cycloalkenyls include cyclopentenyl, cyclohexenyl, cycloheptenyl, and the like. Non-

limiting example of a suitable multicyclic cycloalkenyl is norbormylenyl.
"Cycloalkylene" refers to a corresponding bivalent ring, wherein the points of
attachment to other groups include all positional isomers.
"Dihydroxyalkyl" refers to an alkyl chain substituted by two hydroxy groups on
two different carbon atoms.
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optionally substituted with one or nore "ring system
substituents" which nay be the sane or different, and
W@ e®W742078kf i ned above. Non-linmting exanpl es oPCT/US2007/008978
sui tabl e monocyclic cycl oal kyl s i nclude cycl opropyl,
cycl obutyl, cyclopentyl, cyclohexyl, cycloheptyl and
the like. Non-limting exanples of suitable
mul ticyclic cycloal kyls include 1-decalinyl,
nor bornyl, adamantyl and the H{iB8ke, as well as
partially saturated species such as, for exanple,
i ndanyl, tetrahydronaphthyl and the |ike.
" OYEluord&ikgl| "difiesroaliyinamd dtrifloatoalkyl neeanr alkyl chains wherein the

A58 BT b, 28 PSP e - Cors.
_CHggﬂ:gl_s_@hbghw_@' @LF! east one carbon-carbon doubl e

. Préeferred cycloalkenyl rings contain about 5 to
abstiala’ referg tatftwesineThblocipel beoming or ivgine eadigals oReafegred are

fluord! Qﬁﬁé%%@&o%%ﬁﬁp&% dggfe?BéJ E@ﬂﬁéﬁ%t%@ ghioro.

substituents _ the sane or different, and .
ar éHatpges"imeans fluodne Nehilotinei biarginex arjsidire.dPreferred are fluorine,

ch,&metg,p& Brgmnfé:ycl i ¢ cycl oal kenyl s i ncl ude
tenyl

cycl open cycl ohexenyl, cycloheptepyl, and the
| i KHetevoarylirmeans ax anpmaticmaneeydigisirenulticy¢lipming system

con%@éﬁ@EBSUY L th %b@ﬁf barrﬁ‘?d SE%IP?, r&r@%gﬂ) $OR B0 éﬁ&t?f; 0 ring atoms,

) C orrespondi ng bival¥ent erein the porn
in whichaope einreore ofthetring atprasijssan eiemest athergban cageen, for example
. " i " I . . i .
i AR iBb ke EEhatAabd Aottty figons do o
inclyde Bdjacant exygen apdder sulfur atoaist | Nemxideskof theaiing nitrogens are also
PRSI N " . chai . i .
el R oot 4 0566 gt by n alky
grodp tofam amyatemary anminel Prefered heGrearyls cepteis about 5 to about 6
.- @] " it j "
ring PRI T Ther Gl an iR fioA gl2addifyetif) bR or more "ing system
substituents” whicbrmap betthersamered differentranidareds glefined harein. The
proBR Sz B hSABR oe ARR il o B s ot st  vogen.
oxygeun dnisgifunatomiiespedively, is presentas aringatom. fonidtggen atom of a

netffpf S Kofoh o SUBEEIERBILARL QRN N o, B8RHimivng
examples of suitabledteternaryls inoludeqsyridyd. pyragingt, futanyt thienyl, pyrimidinyl,
oy LS AR Y SUBRER B LATREB 5B, gracol.
thiagzalyl, pyazolyh gxadiazehy, tetrazotih, pitjraisyhtfutaaagyh pyolvds pyrazolyl,
triazoiil 472 BLAIRIaDSINX bPeZi, bitfadZifg, BUIHoRERAN, BhthafdZifyl, oxindolyl,
naphthyridyl (e.g., 1, 5 or 1,7), pyrido[2,3]imidazolyl, imidazo[1,2-a]pyridinyl,
imidazo[2,1-b]thiazolyl, benzofuranyl, benzofurazanyl, indolyl, azaindolyl,
benzimidazolyl, benzothienyl, quiholinyl, imidazolyl, thienopyridyl, quinazolinyl,
thienopyrimidyl, pyrrolopyridyl, imidazopyridyl, isoquinolinyl, benzoazaindolyl, 1,2,4-
triazinyl, benzoxazolyl, benzothiazolyl, pyridopyrimidinyl, 7-azaindolyl and the like. The
term “heteroaryl” also refers to partially saturated heteroaryl moieties such as, for
example, tetrahydroisoquinolyl, tetrahydroquinolyl and the like. All positional isomers
are contemplated, e.g., 2-pyridyl, 3-pyridyl and 4-pyridyl.

The term "Het" is exemplified by the single ring, bicyclic and benzofused
heteroaryl groups as defined immediately above. Het groups are joined to group B by
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i ncluded, as well as conpounds wherein a ring nitrogen

is substituted by an al kyl group to form a quaternary
w@eiona2078r ef erred heteroaryls contai n about 5 POI/ERIOT/008978

6 ring atons. The "heteroaryl” can be optionally

substituted by one or nore "ring system substituents”

which may be the sane or different, and are as defined

herein. The prefix aza, oxa or thia before the

heteroaryl root nanme neans thd©-at | east a nitrogen

oxygen or sulfur atomrespectively, is present as a

ring atom A nitrogen atom of a heteroaryl can be

a carponoitg menaberm iezg.d Heb is Bepyiayt, Sspynidiyl vy 2Nqoiniotkd. The Het ring can

be %tlhﬂgdt% glxa?@ agl%ﬁr];gq%rlbopﬁ!?)gﬁ?get er&? it8I$Wsug§|tuents can

be m&edpaﬁ a(H@t:hugj ng N-substituted pyri dones)

L;?E«%@pﬁ l@(LSOt‘gug rypyclpg&y 20 %pé ab‘n?;l?r?-z ogi\ptlc saturated

moﬁé&g@ﬁ@@'mulﬂﬁ?él@ Nihg spatedt @bh‘ipnstrf aBelt/s to about 10 ring atoms,

4-t hi adi azol razin zi nyl
preéwwmqq%ﬁ to MM (%Pﬂﬁm%'éxl’ﬁﬂgi‘% one, Qp MR Gdhe atoms in the
ring($ystem i$ ,arﬁel@fnéththepﬂfdrﬁé&rBoﬁ | for éi@?ﬁ;blké' mtro?en oxygen or sulfur,

d i di I
alorlberenﬂlz @?%@mado&éﬁ' I %?laég W gé%v&&)qngl){gbe] laq?/fzqa amfpr atoms present in
the i zsy&.t@haz Plrdﬂerrdajenm@tds&wé cofitdin @Jbbny 5, tol amdinmhn@ atoms. The

hleno |na olin |eno
prefi aed) O3 PI- P 'i%ow?r%sxc Vireekame, m?%ns that at least a
mtr@g?éﬂ Qﬂéy@'eﬁdﬂ* Sdlfurbt@nﬂresbébﬁiél?ﬁ preyiit @sod ﬁhwatom Any -NH in a

hetBiogy R TPy BalshPrHBElE-La S abefos SxBaTIP <t 5 -NBoc), -N(CBz)
-N('D@é)tgrléhby?r&?thé mfjeecgdmt ;ﬁ'b(@dtldns@bfﬁl!sﬁ%gﬁﬂidér@é pattasf thls invention.
e, tetr roi so 0 f etrahydro
The RgleroRiclyl gan a?:%QPPPBﬂ e%ﬁ?e fed By 8"8(9&'88{&? 'Eﬁsvs%
sub%tlﬁjent@‘ Whiichdviby be thel $alvk criifféramt! anky bre A8 hereln The
i s exenplified bgqthe single ring, bicyclic, and

mtrm or gulfar ﬂ@ﬂép&&fﬂ% hetpragyalyl.can beiapti@nallygxidized ip the
con%%bﬁdwﬁ%&l-&h@éps-&? ide b 'ST‘SfbléﬁdSr pl% Iﬁ'nhi)ﬁg é)@"rﬁﬁlﬁs of suitable

rin
mOQOQXﬁ"ﬁ&%FPTOCYﬁb/?H@QSﬂ"ﬂ@d%ﬂP%@%MQ'l‘fﬂﬁdp'@ﬁ@HW' morpholinyl,
thlo@rYé\"pthéthhﬂ Ehléﬂoli‘cﬁﬁﬁom damo&taaypummoxﬂaﬁyp tétri¥hydrofuranyl,
substituents ca sen on

tetrahydiotopuIaNY. i5irahydraihopReErylagam. iRsiREeand the like.

nont sheaRt bé ndedd!trtiteel hesrecateht EoRtaimiHy tring/§Ysténisi dfdhis invention,
system conpri sing about 3 to about 10 ring atons

theiﬁ areepa hydrexpd groups gn gssken f@mﬁr?&i%ﬁ%ﬁéo 3N, %P’Ezﬁ as well as
thef18rePho NRPBE SAroup8 o eabdnadjBBeht todasothker Reteroatbm. Thus, for

el ement ot her than carbon, for exanple nitrogen,
exampigeln e @5 ur, al one or in conbination. There are

no adj acent oxygen and/ 0é sulfur atons present in the

ring system Preferred h clyls contain about 5

to about 6 ring atoms. TI5*1 2

¥

there is no -OH attached directly to carbons marked 2 and 5.

It should also be noted that tautomeric forms such as, for example, the
moieties:
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prefix aza, oxa or thia before the heterocyclyl root
name neans that at |east a nitrogen, oxygen or sulfur
wa@t@mieEspectively is present as a ring atom PemyUSNbi/008978
in a heterocyclyl ring may exi st protected such as,
for exanple, 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 nore "r{20g system substituents”
whi ch may be the sane or different, and are as defined
herein. The nitrogen or sulfur atom of the
are behsideoqd: eguivatenthie oenalmemdoﬁlm)ehtﬁ afthis mviehtion.
S, S-di

NorT e R, RtaRsRPELsy TErs o PeaiRyElEFiriiure containing 3 to 5
carbwri atoray ahil 1 of Zgﬂet?mziwdfs smleﬁbdcfpd»rln tb;‘{grohb domglsting of N, S and
n hol i In ,
o, dppigsaihal it RoEPastomy ate ot STRBNE X any
: ef‘AﬂJr?wgﬁm‘thfrﬁéWﬂ\s ah%lkﬁf%tdmaiého@tpyh&mdbh éh? alkyl g&oup is as
etra rq 1.0 a am C OJ’] | Ke
previpUSHSIASEBEc SEIDRRAS FhS RBTeIRanaEGH IS BR UG e SRing
sySAﬂmarﬁfndahkw hﬁéﬁ@térpalkywﬁfﬁb-ﬁll@l fb%YﬁfWhldh the alkyl groups
gr oups, on g(?r bon at ons

are @@lnfe&@UFW esctibed, o The gP"é tartBE ;i%af%ﬂt LIy s g’HPHEB e alkyl.
to “An@t&wodne}lswﬂtrﬁaanér bh%lkflwycm@mlakyugnonbm Whigh the alkyl

0 - attached djrectl 0 ons
andigygidaikyl arouas, A g reHiEuRl Gssarinad Tt BRBR B the Aatent moiety is
uuoagnhhgsnk%or exanPIe t he nnletlesnbagd N OHar e
con red e val ent in i n enpbodi nen
o BleroHTa Yaeans Rbrbi st i groun i manh the glkyt and
hetérbbfﬁ@t@bp@ apé asqirémuew@sdﬂbw 3The bondabhhe préntmoiety is
heteroatons sel ected fromthe group

r
throygﬁustflngﬂ} GI§WYIN, S and O provided that the

het*alkgetaFocycRoaIR)” Atlarea alkyﬂhkiéraﬂyéléalkyegmwm which the alkyl
al kyl - amn '&grou I n which the

roup. |
andRRIGrRYSIQRInd AEPHpR are PRPTYIRY'S Vo ?%%&S’r gﬁ'ﬁe E’BPQttE? the parent

moikty @uahdd]etma@mcﬁlwkﬂr@mal kyl rreans an
al k&-am no- al k

kaxyalivigxya r'i"SéBs aﬂw%'kBZSYI@ ‘EYE ﬁ&bs?éﬁ? ﬁh’ﬂ!ﬁ@?‘f“e alkoxy

and élkWtEr@UBB dré%s%ﬂé%lousiﬂ%%ﬁb@d 0qh& Wond<s t'he"&?@ﬁt fdiety is
-F cl oa ép-a kyl ‘group in which the al kyl

th’%‘?@t‘&& kYl §PBBps are as previously descri bed. The
bor@kyidiIRyIP AR 4@ afikynyi-SikyRIgrodp in ich ihe alkynyl and alkyl are

as previously described. Preferred alkynylalkyls contain a lower alkynyl and a lower
alkyl group. The bond to the parent moiety is through the alkyl. Non-limiting examples
of suitable alkynylalkyl groups include propargylmethyl.

“Haloalkyl” means a halo-alkyl- group in which the alkyl group is as previously
described. The bond to the parent moiety is through the alkyl. Non-limiting examples
of suitable haloalkyl groups include fluoromethyl and difluoromethyl.

"Heteroaralkyl” or “heteroarylalkyl” means a heteroaryl-alkyl- group in which the
heteroaryl and alkyl are as previously described. Preferred heteroaralkyls contain a
lower alkyl group. Non-limiting examples of suitable aralkyl groups include
pyridylmethyl, and quinolin-3-ylmethyl. The bond to the parent moiety is through the
alkyl.
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"Al kyl heteroaryl" neans an al kyl -heteroaryl group in
whi ch the al kyl and heteroaryl groups are as
w@e@vilzasd y descri bed. The bond to the parent POI/E§2007/608978
through the heteroaryl. "Al kyl heterocycl oal kyl " neans
an al kyl - heterocycl oal kyl group in which the al kyl and
het erocycl oal kyl groups are as previously descri bed.
The bond to the parent noiety is through the
het erocycl oal kyl group. "Al kagyal kyl oxyal kyl " neans an
al koxy-al kyl - O-al kyl group in which the al koxy and
al kyl groups are as previously described. The bond to

t hmem”r@atylmeﬁyly méaﬁsha Wz@érobhﬁ alkényyl drbapin which the heteroaryl

| al’kyl - al k
and kel Byge RiRuCHERydestbest PipiiTed betebaslakgad Contain a lower
aIkeRWér%Upe crh@ tkdrﬁu/tcam@/bérm mhéiety & thevwgh ﬁ{éqm»hylagr@u@

| -
¢ nieisosvRy S o Rbferpinrioniky ki haeaNsA helhrbayfd-alkyl group in
whicH Mét@lrdsqs}cm fai’idpélk W@g dre wd@wbscnbed The bond to the

means al ky I- group in which the

pare(ﬂt@tple@f lﬁ}ﬁrq"ég'bg'epﬁ |SU§1R{ descri bed. The bond to

thmawrsayclaalkg fndatsO4 hidtdroeyalblaid l-d\kzﬁohpm Whikh the
exanpl es of suitable hal oal kyl roups i ncl

ude
hetqrp%f'%lmmouma 26 PrEYEIBM dhgeibed T b band tathe parent moiety is

throuBRtRE @B atoly! ' neans a heteroaryl -al kyl - group in
ich the heteroaryl and al kyl are as previously

desidetasearylakexyrikdd means 3 dlelenoand-al Ikl groda,in which the

hetetbliiy a&ﬂoélk’o)éymkwgrﬂh $ age %%cﬁﬁeﬁfaﬁdﬂé aphé bdhalts the parent
graups i ncl yr| met hyl, and quinolin-3-yl

mo'ﬁ%ft'ﬁ)wrouﬂ'ﬂet S y'thoPHe parent noiety is through the
al kpply drdi@bﬂ(ﬂﬁhbbﬂb@ﬂﬂ-almég}éué |H‘Wtﬁéﬁ>%ﬂ¢§| r@égﬁfé&hously defined.

ou which the heteroar are
Pr e'%u’@&{o MWY%M&‘?%E'" Ipwer é)ﬁfyé'oNHB’t"é'P'Bﬁé ;ﬂxém&é% of suitable
hydmb?dyﬂgﬁm{&’\ﬁh blLﬁiei(WB’rbh Ix ﬁ'@ﬂﬁyl aHaﬁzb@aéoiyétﬁﬁe par ent
noi_e 'S rou e a

ot SREVE ERGAR R -G R ASR 8 SYRPRHHF O )reiRYD 40 Which the
vanbeé gr&fp@bbé adlpfeiodsgHedchibeli Thetdthd el geqsarehy h\oa@s} is through

roups are as prevjously described. The bond t

the %@O@é{? drretersed AgyisCantain  loweralkyl Nonyjimiting %amp'es of suitable
acyleé mﬁgyﬁémablmhﬁw acBBRBhdPprophRbpcycl oal kyl - O group

he heterocycl oal Kyl group is as EreV|oust
desﬁm'ﬁ%'kyfr mReaHh antaminecalkyk FeuPHp vehighthe alievh ggppip is as

previB@si§diRcriBE@MThe 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.

"Alkoxy" means an alkyl-O- group in which the alkyl group is as previously
described. Non-limiting examples of suitable alkoxy groups include methoxy, ethoxy,
n-propoxy, isopropoxy and n-butoxy. The bond to the parent moiety is through the
ether oxygen.
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"Het er oaryl al koxyal kyl " nmeans a heteroaryl - al koxyal kyl

group in which the heteroaryl and al koxyal kyl groups
wa@e@7asn7eescri bed above. The bond to the par eneCTOSB®DY008978

is through the al kyl group. "Hydroxyal kyl" nmeans a

HO- al kyl - group in which alkyl is as previously

defined. Preferred hydroxyal kyl s contain | ower alkyl.

Non-limting exanples of suitable hydroxyal kyl groups

i ncl ude hydroxymet hyl and 2- hpgroxyethyl. "Acyl" neans

an HC(O -, alkyl-C(O- or cycloalkyl-C(O-, group in

whi ch the various groups are as previously described.

TheARAKRSK 3’ %rt“BﬁyI@IRbW’C méahstan aﬁamwr@@wmﬁ wmhcmy laralkyl group
Preferred acyl, S?é ain a | ower a
bl

s as pERfipusly dessripedotheeond ip Htf‘peam%ma'@w istipuah the oxygen

atoracetyl and propanoyl Am noal kyl " nmeans an

am no- al k grou ich the al kyl is as, )
pr eelmaxa¥<vh@§ca ylekyaikyE TpeAns 2o Ak’ Pozalkykarpdp yhich the alky

andté1k)ﬂ@Bub@%ré‘bh)ﬂrevnoﬁ‘s@yd!esdm Ngh-finitind € Amp#sfisuitable
whi ch the ar group i s as PreV|oust des r

alkykyalioh @raups W@Y% emth%fra?ghy and etergimethy ttrfbgﬂw to the parent

moidR s thfBudh ek rgg of sw tabl e groups i ncl ude
benzoyl and 1- na h " Al kenyl oxy" nmeans an

al kéhxlpxsdmgaaﬁ @rt Y chOFHé" Whigh e gnd @royR is,3s previously
des@ﬁ@é’d (N§h¥mﬂﬁﬁ% eiBffpled BE sQﬁé‘lSﬁeté}?/ld% g8l B8 indlBdi& prehdxy and

hrough the ether oxygen. neans an

naphifigy The basid e pafert ainly i thesigh Wecetber oxygen.
pr eﬂmaﬂéikﬂeﬁsaarﬁeéh ammmm gTrQuE) limmfreme a@n ahd dliyl groups

t hr ough the et er oaygen A " means .an_ al Ky

are g@sRIgVioNsid ||m¢}|qgjgxar§p§p§ ohaitatie py’yll)xy%kyl groups
incld@é %bﬁ@ﬂym@ﬂ'ﬁn laingl ﬁérﬂ&hs t1i4. Phe HondabltRe Pdferitymoiety is

rougs i ncl ude nethoxy, ethoxy,” n-propoxy, iSopropoxy
throyigh thealkd @fourhe bond to the parent moi ety is through

t he‘A?}lBbe?élele Predhsthk @fyl-alexyélk gfi’blﬁﬁ)ibl wHIER f%e R/l and
ar al roup in which the aral

is as .
a"‘%@tthQéQ‘iP%@?cﬁ BERVIOU$I¥ d@éﬁﬁ bed. 1 %em thg patsptmoiety is

th hO(tham gyygen atom " Al koxyal kyI or
roh@ )h% p‘neans an al kyl - O al k group in which,

t ﬁe%@'&% a"%%ﬂn gr%lliwsoaeéota%"bw tﬁhoth§| gralkyl group is as
preﬂSﬁQl&'&&inb@@nNdnmﬁﬂtiﬂﬁ é&@ﬂﬁie%%f‘gun%lﬁlé aﬁilﬁyloxy groups include

al kyl'oxyal kyl groups include nethox

nd
bengylexy\afist hyPr 2 wmenemqthexspéf%gon&teme Parepaighy is through
the efifer?dXygend’ OUP.

“Arylaikenyl” means an aryl-alkenyl- 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 methyithio and
ethylthio. The bond to the parent moiety is through the sulfur.

"Arylthio” means an aryl-S- group in which the aryl group is as previously
described. Non-limiting examples of suitable arylthio groups include phenyithio and
naphthyithio. 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.
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"Aryl oxy" means an aryl-O group in which the aryl
group is as previously described. Non-limting
we@x@npteso of suitable aryl oxy groups include pPenug3007/008978
and napht hoxy. The bond to the parent noiety is
t hrough the ether oxygen. "Aryloxyal kyl" nmeans an
aryl -Oal kyl group in which the aryl and al kyl groups
are as previously described. Non-limting exanpl es of
sui t abl e aryl oxyal kyl groups 2gcl ude phenoxynet hyl and
napht hoxynet hyl . The bond to the parent noiety is
t hrough the al kyl group. "Aryl al koxyal kyl" neans an

ar YAtk’ﬂxF'@ébbﬂer“ m@afAs an AkYbocOO: keodp YNoﬂflﬁmtlng examples of
al kox kyl %rou S are as reV| ousl descrl

suitapgal faqu?éb BYlgrPuRsiRgiyd mtﬁpes Ryl an ﬂt w&aﬂwnv‘ The

bond%f%hléiﬂa?ébft nfmpss troaghitk¥ lcatbo@fioup i n which the
aral kyl' group is” as previously described. Non-|im

ex aﬁrﬁﬂ@%y%rfb@nvlf' M@%?QIWFQ@(%)’QHEHW Nenmiting examgples of
swt@@l@zdrg %y cafsbnyl gfdups imeRIde BhENGTRLMESNYI aTﬂFnQ&“ﬁok?carbonyl

rent noi ety is-through the ether oxyge

The'bgnrd tg thenparentaagistysis threughthe-eanbonyt oup i n whi ch

the e S limiti f
(AT PR SY Mo  SHEN M ECRR(OF S0 Nep Ao examol of

suitglhle aplkeRyCaTbOTY prouR 9 bereeERraRTy) The bgngt hansLi iR parent moiety

,stﬁmhghtﬁ@@aﬂggﬁm group is as previously descrl bed
limting exanples of suitable al kylthio groups

Pl MRADS ARV (Qf Broum TstEed Srowss are those in
whiGR iR BIKYPGRUP isSoWer 9“&‘ THE bsHU td the 'paremtt Mbkety B HISugh the

an aryl-S= group In whi'ch the aryl group is as
sulf@P¥yi ousl y described. Non-liniting exanples of

SU"'h t’f&ﬁ%@lfé‘ﬁw’ hitlahsSaP BRA-S (@) gRupl The BonPtd i ﬁarent moiety is

[thi'o. The bond to the parent noiety is through
throug teelsrtuﬁonyl Aral kyl thi o* means an aral kyl-S- group in

Whisglyc Fdéﬁkérfy%hr'meéﬁyg ¢ |@aﬁk&ﬁ;ﬁ\®-0g'|%wb if_FRichiRRd. cycloalkenyl

Non-TI'imting exanple sui tabl e aral kylthio group
groyp iHas PWYlﬁPély dﬁ$@"b§ﬁd the baad é@ﬂe?lpafﬁnte'ﬂwqt! is through the ether
atorhhr ough the sul fur."Al koxycarbonyl " means an

al kyl - O roup. Non-liniting exanples of suitable

al kévy" vglkylgmw ampwyﬁﬂ%m isowhichaiig cycloalkyl and
alkﬁ? Fep QQBHreVIEU&yW&rib@dt hghe BoRAto Ré laYehtSmoiety is through

roug the carbonyl’. "Aryl oxycarbonyl "™ means an
the alkyl GEPUR.0) - group. Non-liniting exanpl es of suitable

ar Yk e org‘E9HB§IHd9<9+ HiEaRhE RPbafiliyReNYdro@Pdn which the
cycloa?kr;/tl rg]]?c))(ug ?sr gg r;])¥ewously 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 alkyil
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.
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The bond to the parent nmoiety is through the carbonyl.
"Aral koxycarbonyl" neans an aral kyl -O-C(O - group.
wow12a018d | Ng exanpl e of a suitabl e aral koxycar®pDng1007/008978

group i s benzyl oxycarbonyl. The bond to the parent

noi ety is through the carbonyl. "Al kylsul fonyl"™ neans

an al kyl -S(O 2)- group. Preferred groups are those in

whi ch the al kyl group is |lower alkyl. The bond to the
parent noiety is through the &@4-fonyl. "Arylsul fonyl"
means an aryl-S(Q2)- group. The bond to the parent

nmoi ety is through the sulfonyl. "Cycl oal kenyl oxy"

meartse aptto!mmﬂidtﬂe)ﬂon@re@msmfed bw-eh—{ imeeans that at least a single

bon, dﬁnlag ken "H%EHF"?%%&?B IeVI ou ﬁ%‘?‘] esce'g?ﬁ wtg&rbme double bond
is prég&itoRF%‘glaﬁgéfuJ nmeans a cycl oal kyl - al kyI group in

whi ch the cycl oal kyl and al kyl oups .are

or SRy aRELT ot do Tatke it with thRaitEagen fo métich {hayare
attafchbeuﬁﬂé Mi@s ﬂirh?{éd El‘é’klppyrréﬁﬂirll)ﬂ Jg_ipéﬂﬁinylcﬁnd 1- plp?]ratz;]nyl wherein

rou

“cycl oal koxy" means a cy

the @mraainyynng maay ajso be sybemu@eé aythﬁs mqsmn niftegendaea group R7.
0 I

- &t aBRYE SasdMeies. whetdh ot Bphig) R¥ el R are said to be
independently sehecteylcfrml & groupdf slitigtitugnisy mearmtm _R4 anq RS are
md%’;?1 r\gié)rﬁﬁ) %elggt%@r\*vpgﬁ guglgﬂeaépgg% %8XyapEraqrg%rﬁt b n'gafs?’th'a? where an
R4 beRS \ﬂirimne/abkwls rHoee! ;hamombé ohatmele@ule)xymdprcgn'reupes are
indc'ﬁp)?rg(fvﬂ '%a%f%h Sga E%%phé%%ﬂ%%rﬁgeto? Fi'b oriighse mdependent of
anyhcb’lhbe a’ln Em(sail'dl?yﬁ nngaa'ﬁboee %llleg in Iflhe art will recognize that the

et = a UReI n,which .the
s'zea?nﬁigﬁﬁ PP Rlelor el Biest 1 ORIl B supstitysayig which can
be bﬂasbhe par ent noi ety is through the al kyl group. The

opt dputig?%bo dre r ented by neaps .t hat at

3,38 P8e R Moty hygiagens Qi designated
atohoi@depmeiaewmﬁ esswlectiom ent fiee haliddted podp, Srovideaktiat the
desngnatea atgr%es normal valency under the existing circumstances is not exceeded,
and that the substitution results in a stable compound. Combinations of substituents
and/or variables are permissible only if such combinations result in stable compounds.
By “stable compound’ or “stable structure” is meant a compound that is sufficiently
robust to survive isolation to a useful degree of purity from a reaction mixture, and
formulation into an efficacious therapeutic agent.

The term “optionally substituted” means optional substitution with the 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
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Wien R4 and R5 join to forma ring with the nitrogen

to which they are attached, the rings forned are
wd.2@ynewBo i di nyl, 1-piperidinyl and 1-pi perazi Pgt/1S2007/008978

wherein the piperazinyl ring may al so be substituted

at the 4-position nitrogen by a group R7. The above

statenents, wherein, for exanple, R4 and R5 are said

to be independently selected froma group of

substituents, neans that R4 a@8-R5 are independently

sel ected when attached to the sane nitrogen, but also

that where an R4 or R5 variable occurs nore than once

singimlmnwlas:lﬁeemnttéwm mbwalamyew@llfemfedemmdethtal proviso that R® is
sel ect ed. rrence of, R13
abs SRR dancaion i WhidTR HRLIg beraetipd Rdart s godtie bond.
ri iﬂQshoUl@%%cS beldo?éﬂ :]mattehg/ eatboni ad Meﬁmmetéfcf)étbm w:]theunsatlsf ied
S|zea atur 0 the su titu a ect t
valeRighs &5 Ui Rteash e ek Sitipis 2 1pbids Hersin & a5simed o have the
suff’c%ih&idrﬁbléledf hyaagéntdtlam(ggb ﬁt;]swltlﬁe lbawn@gen? on the
nat S replaced wwth a selection fromtnpe
TWHER auselonsl S atcmROuds SETet RGP dRE B means that
the Qﬂidﬁiiosl ||aiahéﬁﬁié?ﬁaﬁﬁ{tﬁtd?éclg&tb&%hcgéklﬁd gua*l&téaawis astheqbrotected site
eede a e substitutiao ults
whegy the, ‘&'EB%B& isiSiigRiFchi 7 sractan. itabie pestesting grayps will be |
recogtiizéd bysh@é@mrmmrplsmlnnlthelén a4 Qhancwby héfdrénée to standard
result 1n stable conpound oun or
tex"b%?'&’bﬁkéc'%?ﬁu rgxampl #egi-t 53/ gﬂm"’ ive Groups in organic
Synthidis Q1gg11)l Wgéyomwtyq,rﬁurw ve i soI ation to a usef ul
de ree of urlt%eérom a reaction m xture,

PRAMYVanAtle &8 Jeravh iSteiReyFie Rip ettt} ecwérmorem@n one time

in ah?tﬁhsﬁ@feh@&ﬁiﬂ FoRHOE I, itdtRFinitiliAbA xthi sdtlirrence is independent of
dﬁeg_.bstltutmn with the specified groups, radi cal s or
its definiiqneat every qthefPeqWrErnNG®d" or "in isol ated fornd

f orasusSUBeHEIA, i Rt ‘compusitiblySis GRlended!td efconipdbs a product
conmpound after being .isolated froma synthetic process

compirising thespegilied ngrdicsitsimiie sheeifed dirountseas ¢valh as any product

whictp késJusea.reeﬂy of fhditeictill REnT 6mbirftlorfoCiperspEtifidLingrsdients in the
to the physical state of said conpound after being

speeﬂﬁgla{eaums@m a purification process or processes

degEbdARss, KNRItEs %hdv&i-br)&&ﬂ%fttﬁe cBfnpdirdsesk thetiheéition are also
in sufficient ﬁurl ty to characteri zabl e hy st andard

conteTapltee BEraiBc TP 4eRE "REsHORas SEPRYRLPSw GamgaR a compound
thatt|§ at @l%gsﬂfﬂéch%rakﬁlbﬁ afiport %nﬁhfs‘!f&tféheto' Astibject URNHGSes chemical

formula | represents an optional
conversuon by metabolic or chemical processes to yield a compound of Formula | or a
salt and/or solvate thereof. A discussion of prodrugs is provided in T. Higuchi and V.
Stella, Pro-drugs as Novel Delivery Systems (1987) 14 of the A.C.S. Symposium
Series, and in Bioreversible Carriers in Drug Design, (1987) Edward B. Roche, 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
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doubl e bond, the dotted line is a bond or no bond,
resulting in a double bond or asingle bond, as
w@eooniizazed by the val ency requirenment; wth t hECPUS20F®S978
that R3 is absent when the carbon to which R3 woul d be
attached is part of a double bond. It should also be
noted that any carbon as well as heteroatomw th
unsati sfied valences in the text, schenes, exanples
and Tables herein is assuned -pg-have the sufficient
nunber of hydrogen aton(s) to satisfy the val ences.
When a functional group in a conpound is terned
solvaﬁﬁh@ﬁt@ethdﬂlaeﬁeﬂf&hé welatds) angrtbefikes "HydrRé€i ki £8olvate
rn1tﬁ§$é§¥LMe undeS|r d side reactions at the

Whef:'ﬁ'BttB% trROlRHIE Srfd2Q@onpound is subjected to a

r eﬁcéé-@PyséMlstélE}y%téll’rﬁ?é gﬁbéfwnﬁ:tlﬂ'%rMeU b @ombmlng an active
recognj ze

pharraa¢ %%Wtieim@f’@ﬁgé’"%agt"r&‘ﬁlﬁl g’?‘& Skl‘béb ‘M}"gﬁ* %Staﬁ'"'ty to the

comfbﬂ'ﬁecﬂtﬂ'ﬁp Co-chytalsGiecsftertinatle b&ierthidicarboanitsati such as
ganjc Synthesis (1991), WIley, New York. Wen

fumggs Agls, SUPGIN SCkk S16: anetaepailyarame@che@%tr)e gRe ipgresented by
comPRUAdITGIhRNRVERTBN i dffEFe ROPRIPIrtiGHY d@beh&ln Qﬁrmﬂeanbture of the

Its definition on each occurrence is independent of

co-grystali dRmenard. bt eb\alr Asi.Hehem: Sac: 20088, 728, 8436)-
hergractivd SnidUnt* of ARBPidUtRAlly ie¥rdchive C'&ﬁil?&hlg@ is meant to descnbe an

enconpass a product conprising the spe
amquiy of gosmeundof Beospresition of Qrﬂ@nta@vwlqn effective as thrombin
- Htag¥mits 4 srodlERGH éutic, dnidlorati
recsphOL Hhladtiits ArpitishroflibRgHhY dtsiiedtheiidutic, didlorative,
inhilaifaryiaripreven@liveeffeatodr ugs, sol vates and co-crystals

of ﬂhtéecfrﬂFBgHﬁg%f Forkilfa | BYRTOIA %aﬁ&%vtﬂl:ﬁ Gre als? w}n;(hm the scope of

conte ereiln. e term IP
this némtl@n &Qf@t’%’!!:&at%@)ﬁpmﬂdr@ﬁ ornya rhuzjem léc,tmféﬁfﬁtOOd to include

refe W&o %‘t@gbf"tﬁ'ﬁ r%/%eamal&it tThé‘ﬂ?ﬁr‘- 994 s)", as employed

em ca conver si on olic or em ca rocesses
heretle 9em@8aa@d\¢;ﬁah$cfoaneﬂommrwrgamc andfar @r@ﬁmv: cids, as well as

basﬁ%éﬁ%ti% g\ﬁ d&g@h?%’rﬁ:?/o? Bﬁé’émgrb%%ggﬁm ?\gdnBF)HVWﬂSH a compound

Hi gu rugs as

of Fpgnuizet wrspm%h@ﬂ(am)c moisityt $CAE, Bt mytspitedike a pyridine or
RO SR 2B e . GO RLETAR 174 Bt i
zwitlgrions Ginnen salis")reey determegsand Brg inclydedhwithimthe term "salt(s)” as
used 'Hé‘?éi?lor a@%é?:%’u%bgll)%céé‘ﬁtgbﬁn % tnl&?ﬁ e Oprﬁglé!lﬁpﬁally acceptable)

YSI cal association o onpoun
salts mmﬂ@ﬁram ﬁ#h@#gh@thﬁbsﬂt%@rwehp yasifel falts of thecompounds of the

Formi¥s | Aitly B8 18mhéd, 18P exBMpI¥ 85y K iingth E8pstmdof Formula | with an
amount of acid or base, such as an equivalent amount, in a medium such as one in
which the salt precipitates or in an aqueous medium folldwed by lyophilization.
Exemplary acid addition salts include acetates, ascorbates, benzoates,
benzenesulfonates, bisulfates, borates, butyrates, citrates, camphorates,
camphorsulfonates, 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 a/,
Camille G. (eds.) Handbook of Pharmaceutical Salts. Properties, Selection and Use.
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ioni c and coval ent bondi ng, including hydrogen

bonding. In certain instances the solvate will be
waeapabte3of isolation, for exanpl e when one orP@DUS2007/008978

sol vent nol ecul es are incorporated in the crystal

|attice of the crystalline solid. "Sol vate"

enconpasses both sol uti on-phase and i sotat abl e

solvates. Non-limting exanples of suitabl esol vates

i ncl ude et hanol ates, nethanol-27es, and the |ike.

"Hydrate" is a solvate wherein the solvent nolecule is

H2O. A co-crystal is a crystalline superstructure

(2002 2@t Wiley M THNG . Berge et uf; JoluanavesidRhiaresaceutical Sciences (1977)

sk} SR . I ribondies ok apase s JeBLAE Fy15217; Anderson

et apfﬁr@Pmﬂi@ebﬂtmammmﬁ@hwy mmsyq«@bmi& iatés‘sulww York and in
d, succi nic acid am ne such

Thegearias BegkAFead @y%ﬂﬁ&mwatr%m M aShnaian (o6- o ther website).

The@bfd‘@éIS&!ire%réfﬁ%bb#ﬁb?af&ioﬁ&@w By%‘fér@ﬁ‘cé‘ Wiéi'bfb of the
co-crystal. (Rnmenar. Che

. Soc
zo@emgry ggglg)saltsgf\plggp, a;gmgmgm sal{;;r alkali metal salts such as

sodnutnli' elitﬁ%‘#téﬁ@bbi/as%mrﬁ‘gdlﬁée aﬁ@ﬁHBtearﬂﬁn@félrgalltsosuch as calcium and
descri be an apount of n‘goun or a conposition of the

magpesidnsalisy salts Yithpraanic bases (ok EIATAIE [ Ygapirmines) Such as

dicyRBHSQHminesaflButyl RS JHRH Bats MatH8fin® cids such as arginine,
therapeutic, aneliorative, inhibitory or preventative

lysing pegithe fike. BaRcOUREEBICAnSRMIIGOIOUREMAYBR Suartemized with agents
sucHHsOBwar allah h@llMéé Qé @ Hi’&h?P Beyl én& |b'u$yl 'cﬁ%ﬁf&éso Bromides and

Ref erence to a For I’TU[ her ei n

iodidasgk ﬂﬁ'b}dcﬁtﬂf@t%@ gde'm%ﬂw <letbyt, @@aqﬂpgtw ﬁHF@tﬂS) long chain
hanaeé Qé@ ebaw Y451, ol KabRA chidiidsS bfomfdfdls 4fd |od|é§s) aralkyl halides

herei n, denotes "aci di ¢ salts fornmed wt

(e.g ﬁ’@ﬂé&'rﬁrtd EHBY‘@WYBPMI@S&C‘#@% otharsye| | as basic sal ts

f orAYRSuM hEid SHHORN HaBBHARS LEJAEINEBAS B hﬁrmaceutlcally
addition, when a conpound of Formula I cont a| ns both

accpptgble galtemjthin the)seape B the inventianand albasidand base salts are
congfde'r&‘j %ﬁﬂ}a%nﬁBQhérfr@é: féthts PIn d’orrééb"cfhdﬁg cBHipdifids for purposes

to a carboxylic acid, zwtterions (Tinner
Oft@%"t\@"}'oﬁay be formed and are included within the term

Sét':ér(nﬁbun% of ﬁﬁnﬂﬁé ¢l éhd ShRs, '@ﬂ@é’tbh C%de{ﬁél%%cﬂm&irugs thereof,

(i.e., non-toxic, éy3| ol ogi cal |y accept
maﬁ?é'sbf'bmw@él'mrﬁ'pﬂﬁ agn (fﬁ’]@?ar% Bt §5W@F%°U§@WQI ether). All such

taut%%ér% anﬂsh&ec&mwﬁﬂﬂﬁtéa héréth Egrdﬁl‘{ &f t'he@rlés@ﬁt frﬁ?/%ﬁﬂgn

for exanple, by reacting a conpound of Fornula
an AlhBigReoispmers dfasiexaumile. gaemetc BORRfS Qatlgahlsomers and the

like R BPHHY pres@nt cBﬁ'FBdUHM‘YbI@&m@"lﬁobé offthe Bak@ &scidhtes, co-crystals and
precipitates or in an aqueous mnedi um fol | owed by

prodwsqu] thegqrapounsie A el as dhe sally aﬂﬂmh@eﬁmﬁaﬁm@ of the
prod@ARJs¥! &fch 88 ERERWBTch RRIVZEA5ESue 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
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benzenesul f onates, bisul fates, borates, butyrates,
citrates, canphorates, canphorsul fonates, fumarates,
whyaroztiBor i des, hydr obrom des, hydroi odi des, PEDUS108%008978

mal eat es, mnet hanesul f onat es, napht hal enesul f onat es,
nitrates, oxal ates, phosphates, propionates,
sal i cyl ates, succinates, sulfates, tarta rates,
t hi ocyanat es, tol uenesul fonates (al so known as
tosyl ates,) and the |ike. AddR8ionally, acids which -
are generally considered suitable for the formation of
phar maceutical ly useful salts from basic

and mnmmmmiomermstmémwmem sotassed, tdfutomerxs adsitional isomers,

P. Stahl eds Handbook of
racqgﬁ MJUPFE%QS %aﬁhtes'"vﬁ?ﬁ‘beef:? tection and
Us Pofyifrhid foimad of \thé &xonyidl nc& oBﬂogmudﬁ Iaénd S thea dalts, solvates,

co-cgyst A P aerm 1%23 Icaloqfastﬂe?gocrgso%% Pi(!%ﬁé"l"&% argslg enged to be included
.nthao,;regam ifvesigeaoN et al, The Practice of |\/de ci nal

Th g'mhef%még&%@g ag%@pgﬁgr&g E\&gﬁfslﬂp %%&Y%ﬁmam?oglcal properties; in

partiéédt, e e8mpeufds BT Rdifiula VRBRI B hor-$888 Rirflbasihedervatives useful
are incorporated herein by reference thereto.

as thipmbindeceplosantagenists. nci ude amoni um salts, al kal |
rremimﬁauﬁés oftHe RveRfigh Wavel attlbamnélagymiaﬁaalmrbon atom and
al kal i ne rth metal salts such as cal ci um {1
the’?r&ﬁﬁé&! 'amwec'@m enapliemers;tieteqisrnery fgtamers, tautomers and
raceﬁﬁata@ of, therdmipSurids BﬁSbrrﬁu%)i@Nﬁbr@Mﬁbyhﬁﬁt) are e@natemplated as
am. nes,

bell‘Q. @qnﬁoﬁg’usp?\éﬁq{pnad'ah? Hbqutp@ mg@ﬁé& da g? lsomers |n both pure form

~and rin adPgiRIUTe OiNcRIdin g acEraicOmixtale s Elsakfirs &ahi B@drepatrbd using

agents such as |lo | k hal i des
congehiral Jeehniduss. Ses BYfeactng sAtizaly Bhie Poaplieal, enriched starting
matéhﬂiskéf'b §é(f)éﬂa¢iﬁg(|§olﬂler§bﬂﬁtdaz‘{ﬁpo&h@bhifbrma@l Ollsbbﬁet‘s may also

| fat es long chain halides (e, g | aur
'"C' %SP?T“E'&H‘F GAE'S; Cy- om?'@@sa QF?HW%E?B&&%/ presest. képlymorphous forms
of tHbbApDUNBsOf FUHIA ® phRhBelIE a0t alndlphdi] also are

others. Al such acid salts and base salts are
conterpplatrdias deirg pREiafdbisUnVeRion: accept abl e sal ts

W tiitdael i1 fPReCArt WiIE apPretihte AR atfsh éHrhe %ﬁ Itﬁ’e éBH'lpounds of

base salts are cgnsidered equivalent to fo
Forgpulg honeotspagionlli ﬁh@%@?ﬁ%@h@l@amc‘ﬂ%ﬁéké@“\ﬁw tf‘ﬁ@ ‘other isomers.

I NYeRipic] prefifRt68mpalinbUfHE Q)résemﬂvéﬁtlléﬁ has the following

sol vates, co-crystals and prodrugs thereof, may exist
stereRCPBRVSIY: aut omeri ¢ form (for exanple, as an ami de or

imno ether). Al such tauborgri ¢ forns are

contenpl ated herein as part s present invention.

Al stereoisoners (for exaplE et ric i soners,

optical isomers and the

~
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 invention are prepared by a two-step procedure in which the
ring formed by —(R*)a7-X-Y-N(R®)- is synthesized from an alcohol intermediate. The
process for preparing compounds wherein Y is —C(O)- is described by Espino et al in
Angew. Chem. Int. Ed., 40, 3 (2001), p. 598-600, and the process for preparing
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like) of the present conpounds (including those of the

salts, solvates, co-crystals and prodrugs of the
wea9paTds as well as the salts and sol vat es, PCT/US2007/008978

co-crystals of the prodrugs), such as those which may

exi st due to asymmetric carbons on various

substituents, including enantioneric fornms (which nmay

exi st even in the absence of asymetric carbons),

rotameric forns, atropisoners29and di astereoneric

fornms, are contenplated within the scope of this

i nvention, as are positional isonmers (such as, for
compoands avherejry Yiid WS Qxnds Sesgribely by.Edpino et @aliad J. Am. Chem. Soc.,

oi s r.s t he conpounds of the invention may,

123?%66@( ?’%@gf\%ubst antially free of other isoners,

or Teyalbehaldnterrtbdidtes canpb® bbtained actheahethods distibsed in any of

1.0 r, r tereqi LS, Th
us e Eonisdt a2b A, I BRBoeT RIS el Ve D/ALT 5. ol of
whi(gfa% mag;b@at@d hefreiasayd%férf@adﬁby the | UF’ALC 1974
eco ndati ons. e use of the terns "salt",
S SRUAMNG afs EXEmples ot PreRarnG&aring malelfals ndgompounds of
fornffidal I tiee procddurt 8 ethedfollowiy dBbRIitiopsateligserf:
enanti onmers, stereoisoners, rotamers, tautoners,
po&t tional i soner STPAMREEAYER prodrugs of the
i Nyt i ve conpoundgeetipl ynor phic fornms of the
conpounds of Formula [, and of the salts, solvates,
co ystal s and prBﬁ*@ﬂs of the conpounds of Fornmul a
|, @re intended toetpgl i ncl uded in the present
i nyention. The conpounds according to the invention
ha¥® phar macol ogi cBM®M¥loperties; in particular, the
com@inds of For muhin laysztheematsgraphg hi mbaci ne
derivatives useful as thronbin receptor antagonists.
Compounds of the invention have at |east one
asynmetrical carbon atom aggapijtedf ore all isoners,
including enantioners, stergqjsomers, rotaners,
tautomers and racemates of ounds of Fornmul a
(1) (where they exist) ared§ﬂ§E£E§Pated as bei ng part
of this invention. The invehtigh includes d and |
i somers in both pure formand il_adm xture, including
racem c m xtures. |soners can oePprepared usi ng
conventional techniques, eitherlby reacting optically
pure or optically enriched staftiing materials or by
separating i somers of a conpound df Fornmula |. Isoners
Stepdly al so include geonetric isoners, e.g., when a
doubl e bond is ppgsant. Pol ynorphous forns of the

0 @onpouggg(o)gg F&r frulka (1), whether crystalline or

c,h { cpntenplated as being part of this
LAt

tion. HIF

I N/ ¢
=z

Z "N
\l

1 F 2 F
Compound 1 (0.32 g, 0.76 mmol, prepared as described in US 6,063,847, see
example 4D) was stirred with trichloro-acetyl isocyanate (0.12 ml, 1.5 eq.) in CHxCl.
(10 ml) at rt for 15 min. The mixture was concentrated in vacuo. The residual solid
was dissolved in MeOH (10 ml) and treated with KoCO3; (10 mg). The mixture was
stirred at rt for 45 min, diluted with CH2ClI; (75 ml), and washed with NH4ClI (sat.). The
organic layer was dried (MgSO4) and concentrated in vacuo. Flash chromatography
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Those skilled in the art will appreciate that for sone
of the conpounds of Fornmula I, one isoner wll show
w@e@atiz73phar macol ogi cal activity than ot her i|iBONESRN7/#08978
typi cal preferred conpound of the present invention
has the follow ng stereochem stry: w th conpounds
havi ng that absol ute stereochen stry being nore
preferred. Those skilled in the art will appreciate
that for sone conpounds of Fegsgula I, one isomer wll
show great er pharmacol ogi cal activity than other
i soners. Conpounds of the invention are prepared by a
of tHe\eeside® ol D §ifidd igel tolunhv Witht BEDAENCHBIEIG-186) dsReluent gave
3)n7-X-Y-N(R 8%1-%i s synt hesi zed from an al cohol
compeusdne (9-203. )-MedESD) rre 485ehVMHI conpounds
Ste%_erei nYis -C(O- is described by Espino et al in
ew. Chem Int. Ed., 40, 3 (20%1), p. 598-600, and
t h&gsnpewsd 2 (- 1hgePad4 AYBHMGM dvithMgQ £48 g5 eq.),
S ,
PhICHMEN 63 M 3 Bads B8 RIFOAL Py md 0.2 ST Gaécty P for 20 h.
Thegpixduieawas filterrd aad fbe filtcatewas sancentaateddn vaguo. Preparative TLC

S e
15-86) as @hwent gaid thei titte compoxad{bOsng). ME{ESINgz 463.1 (MH?).

starting materials and co Nse formula I. In the
procedures, the foll ow ng aborevrations are used: rt

roomtenperature Ac acetyl hyl Et ethyl Ph
phenyl TLC thin |ayer chr Ir aphy Exanple 1

Compound 1 (0.32 g, 0.76 Y iprepared as descri bed
in US 6,063,847; see exanpl eH was stirred with
trichloro-acetyl isocyanate (Q#% m, 1.5 eq.) in
CH2CI2 (10 m) at rt for 15 ni'st The mi xture was
concentrated in vacuo. The resj 4 solid was

di ssolved in MeCH (10 m) and ated with K2CO3 (10

ng). The m xture was stirred at rt for 45 mn, diluted
wi tihedifecompsing was prepaiediétingia Proqedere paalogpusta &xample 1,
but starting with the alcohol of Example 8CLA in US 6,645,987. MS (LCMS) m/z 444

(MH*).
Using the procedure of Example 2, the following compounds were also

prepared from the appropriate starting materials:
Example 3:

‘0 0O H

F MS (LCMS) m/z437 (MH*)
Example 4.

Q0 4

MS (LCMS) m/z 437 (MH*)
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organic layer was dried (MySCvO d concentrated in
vacuo. Flash chronmat ographyof the residue on a silica
w@edo7azi7saon wi th Et QAc- CH2Cl 2 ( 15-85) as el urCit/U§EOB008978
conpound 2 (0.25 g, 71%9. MS (ESI) mz 465.1 (MH).
Step 2: Conpound 2 (0.1 1 g, 0.24 mmol) was refl uxed
wth MgO (48 ng, 5 eq.), Phl(QAc)2 (185 ng, 3 eq.),
and Rh2(QOAc)4 (20 ng, 0.2 eq.) in CHRCI2 (10O mM) for
20 h. The m xture was filteredqand the filtrate was
concentrated in vacuo. Preparative TLC separation of
the residue with concentrated aqueous anmoni a- Et OAc- CH
2Clgx |&-5:15-85) as eluent gave the title conpound
(50, m,9). M5 (ESI) mz 463.1 (M+). Exanple 2 The
tit ound was prepared using a procedure
an%to Exanple 1, but starting with the al cohol
of ':[ﬁl e 8CLA in US 6,645,987. M5 (LCVS) m z 444
( MH+)H ing the procedure of Exanple 2, the foll ow ng
compou were al so prepared fromthe appropriate
starti materials: Exanple 3: Exanple 4: M5 (LCMVS)
nmz 43 I\/H+) Furt her enbodi ments of the invention
enconp r npounds of Fornul a |
along wth at g%?wi?r?e'ﬁgédg?‘t‘?@ggﬁ agent. The
cont enpl at ed addltl onal agent is one that differs in

el tﬁlﬁ{heg'té?ﬂ?Sdlﬁ?é‘rﬁslﬁ? tRE IRV IEEREEmpLSMHd Sdministration of

compounds Formula I. Additional agents that can be
compastndsrofdcemmuatliaiangwith @H@aﬁbvee adeitinnah@gept- ¥hesontemplated

additmf%”nggeﬂt Ié“&‘né‘ %aﬂ@?s inGthe? aﬁoHﬁ@H&kel G oF &ffdng@ment from the

s s-rel at e I seases | ncluding thronbosis,

compaisdssef kemmila |. rAdditionali agenty taat ean beseghpigembination with the
nov@?&étﬂgbﬁndé'?ﬂ'tﬁig%\?éﬁt%r{ ﬂcﬁ]@éjdﬂl e bfe u§éfd?¥r‘i bghéing

I ovascul ar circul at or I sease or condition,
thromabesisfrelated diseasesdneuding tlnrgmgqsgﬁn atherosclerosis, restenosis,

hypghgﬁgn_@ye%ggm Pébt%nst Eﬁ&?&g@hb@hera 8 dlsorders darrhythm|a a

C stro eri vascul ar | Seases
cardiovaseular o& cineulatory disease: off qom:tlhm heart falhgarrmyos;afdlal infarction,

gIorﬁéh]lSﬂébﬁﬁﬁss'thﬂxf\bQﬁ@E{rSk 't?\%lql%embélgﬁn? r?‘ﬁé upenpheral vascular

Intestin tract, syst
disegsgsh smbfgwchﬁmm mhiesmatoid ashgtls,dsreémairsm.u @stroghos's a fibrotic

dlSC?'gl u‘rE g?é’f\ﬁé?g Ricfn' r}%"?ala infe st ?rac@%ﬁs?eﬁlﬁ:]”lgk)us erythematosus,

nlc ure renal "vasc
mulﬁplee@@emlg,ost@qmrqsga; mcmng,rulgngglj@tis 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, as well as other disorders in which thrombin and its
receptor play a pathological role.

Suitable cardiovascular agents are selected from the group consisting of
thromboxane A2 biosynthesis inhibitors; thromboxane antagonists; adenosine
diphosphate inhibitors; cyclooxygenase inhibitors; angiotensin antagonists;
endothelin antagonists; phosphodiesterase inhibitors; angiotensin converting enzyme
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i nflammati on, diabetes, diabetic neuropathy, cerebra
stroke, cerebral ischem a, nephritis, cancer,

woredoanzote) renal cell carci nona, neuropat hy anPdDUS2007/008978
mal i gnant tunors, neurodegenerative and/ or neurotoxic
di seases, conditions, or injuries, inflammtion,
ast hma, gl aucoma, nmacul ar degeneration, psoriasis,
endot hel i al dysfunction disorders of the liver, kidney
or lung inflammtory di sorder$2ef the |Iungs and
gastrointestinal tract, respiratory tract disease or
condition, radiation fibrosis, endothelial

inhiBiyeris Aelitranendspestiizivedinhibitessastictaguanitd sdiaretics; platelet

sose B e A Bl oo el co

r ereBtdifed iﬂ)és%ﬂlﬂhﬁ@'f@gugéhn cBhfbinStibr With&he novel compounds of
cardi ovascul ar ents are. . selected. fromth

this JRYRALAN At HYOTROSABS ftn BioRynHests intiiters. (A [1B{Ila aptagonists,
thro%méﬂl%gémsw%é{@smé‘@ﬁfmﬁﬁ%té‘rrﬂh@%ﬂéab?clooxygenase

i nhibitors; cyclooxygenase i'nhi bitors; angiotensin,

inhibitersg apointensiBATSeaanists. andetelinastagoninisrRgietansincanverting
enzyma .hhtmfo?s mr&t&wp@pﬁaags libhiBfof)] mbaguiahw Idiuretics, and

neut ral endopeptidase | nhibitors; anticoagulants;
platglef aggregatiqn mhiditarsaggr egation i nhibitors; and GP

| | b Iddrfic@iaf, aamabid §ard°6\ﬁis%h|&dadéfﬂ§%r8fsefgdﬂ€§ fildPh thS §roup
in _conmbination with the novel conpounds of this

congiglipgaf @sPifin Stqﬁ?ks%@&taﬁtco,!emzﬁ%gyﬁtrﬁmt@h%.cmnle?gre' meloxicam,
rofe'eBxit), Relddokit VabEftirs teimisBraRPexRdEs ArbAI RBESAfran, losartan,

adenosi ne di phosphate inhibitors, cyclooxygenase
epr@ﬁﬁ%"-tt%@se@ﬁ@r Bl"é'ﬁgpﬁeaﬁf‘ﬁﬁ'mﬁ’!ﬁ <apioprif; gaalapril, enaliprilat,

spiraPHAGRANADM,; péfved rﬁnﬁrﬁlp?wﬂéﬁfﬁdp?iq thﬁlnh$lhbbﬁf moexipril,

neutral endopeptl ase i nhi ItOfS antlcoagu ants,
benazapel icagdoxaliil Beadatdl Ximglasgiiane fondanasin enexaparin,

chlcﬂ@fﬁléﬁHbahyd%‘&Q{rﬁaﬁaédéﬂ'}éﬁ?ﬂhﬁcn@%FBs%rﬁlB% amiloride, abciximab,

sel ected fromthe group consisting of aspirin,
eptlﬁbahﬂeom@ugr%amt AGENN.and ramat r oban, cl opi dogrel,

el g S ﬁ@f@ﬁ'@& I8y u%k@ﬂ@(ges bYr?Atﬁﬁfst;f”’t@ asplnn cangrelor,

tel msart candesartran artran osart an,
clomgegaeébe%ﬂfateetzar§ugr%lrandrﬁra@mubone enoxi none,

Cﬁw tllhe lﬁg%:'l 1 o ?l@régirﬁoéétinﬁnatgﬂ %@@Fﬂnpound of Formula | and
anott %!’n%ﬁf)ﬁ?@pmé) two ia§t'$1% spmpone@gs( may be c@eafgmapsistered simultaneously or

sequenflairidr 4 snn%‘@ﬁﬁéf]mécetﬁ'iém lcag 6%"% r n EORRRRH 5’compound of

enoxaparin, I azi de, hydr ot hi azi
Forguiad |ay1ﬁ|| %‘%ﬁb?ﬂagﬁm @s@aﬁhé@“aﬁﬂmiﬁﬁﬂm@c%@'%l Grﬁiﬂe" can be

adrﬁﬂétéiébat "I'HS co%&ﬂ&[t@ lof 8 cBﬁﬁﬂHbfbn ESR®R &dihistered individually or
preferred ft use I n the conbinations are aspirin,

togethesir oY, conventlonal dosage form such as capsule, tablet, powder, cachet,

suspension, solution, suppository, nasal spray, etc. The dosage of the additional

agent can be determined from published material, and may range from 1 to 1000 mg

per dose.

In this specification, the term “at least one compound of Formula |’ means that
one to three different compounds of Formula | may be used in a pharmaceutical
composition or method of treatment. Preferably one compound of Formula | is used.
Similarly, the term “one or more additional cardiovascular agents” means that one to
three additional drugs may be administered in combination with a compound of

Formula I; preferably, one additional compound is administered in combination with a
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cl opi dogrel bisulfate, parsugrel and fragm n. Wen the

i nvention conprises a conbination of a conpound of
wao-eoomakeE3d and anot her agent, the two active CPOPUSENT/@S978

may be co-adm ni stered sinultaneously or sequentially,

or a single pharnmaceutical conposition conprising a

conpound of Formula | and another agent in a

pharmaceutically acceptable carrier can be

adm ni stered. The conponents -g@8-the conbi nati on can be

adm ni stered individually or together in any

conventi onal dosage form such as capsul e, tablet,

compeVHEarof Faremdh,|. SusPadditional égémhldarm bé uﬂﬁﬂﬁistére)d sequentially or

nasal f t ddi t I t
simnaon He iR FElRTantE S aPmEAUReh EorpiaTnay aoe

r apge P réParidg bﬁaﬂrﬂﬁ@ema)%bmbﬁ‘smodﬁfrbh'l the compounds described by
specification, the term one co ound o;

this FEBiERIPR, eSSl REPSHIABIS CRTTER BAD Do Rld o fiquid
Soll@ffoﬂl_'ﬁb‘ﬁéﬂ)é‘rdtloﬁwnélﬁdé%ﬁﬂvdérsatéﬂl%ﬁal‘s@éi%lbﬂ ?ranules capsules,

onposition qr nethod of treatnent. Preferab

CaC'lQiﬁ;%lS’r@“%W*‘%ﬂ"ﬁﬂ aThe powdegzjanditablels May bhcomaTised of from about

5 to 2boRit 95 peYcenfdefivéd dient. dsguasséué@lrd @@@i@w aré"RAGWN in the art,
that one to three additional drugs be adm ni stere

e.g. imagretiveEadonate. Hnageswauﬁ@ gteFé?'ﬁuP'égqr or lactose. Tablets,

powabffé UatPeYs aﬁBQ:a%%@lésl @é}ﬁbe%&oawson@ d@Sg}%e if6rnes Sdithtle for oral
onmbi nation w th aconpound of Formul a

ad"ﬁ!@fﬁt"ﬂ'@ﬂa@ﬁﬁ@h@ of phasmaggrticaliy aseaptabla eairiess apd spethods of

marﬁlfé&th?émbiﬂldué/\bérhpbgft@hgﬁﬁﬁy be blAd qarmqs@.%éﬁo (ed ), The Science

ormula I._ For pr eg armaceutical conpositi
and BRI of EHABARS20G SR A2B000H ePret WA &y ikins.

Banpﬁ@,rmgutl cal ly acceptabl e car riers can be either
solid or liquid. Solid formp arations include
poltRLHd, orramr@pgratmr‘@aepgﬂsa %3'5 A%y BiSPengi aad emulsions. As an

exaﬁ\%‘l‘é“?ﬁ A e Rt WatétSor Wﬁ?eﬂ&%?fé\élﬂﬂ/cbﬁﬁbﬁhﬁnWr parenteral
be conprl sed of fromabout 5 to about 95 percent

injegtian Qe addificyptrweetgnargAnd eparifiersafqn @ sak!élonﬁowspensmns and

e a |
omifighS, Ly, ST AOSBASHE2118 s FRUIAS ftons for i

adminighiatienand capsul es can be used as solid dosage f or ms
SUIA#B5SI ;Br‘érpa%t%n@gﬂ'téﬁlétfélaﬁ'\hﬁfhtlo@(ﬁim| iR€ludk solutions and solids in

phar maceutically acceptable carriers and nethods of
powghern femm: Whicts tay ke incermbmnation; with ﬁ@hﬁw%m@am apgeptable

carn%r g@@ﬁ‘%&%r( f‘f‘%ri co%ﬁ?eé%' dé‘ﬁd loRfehl. ce of

Phar macy, 20th Edition, (2000) pincott Wllianms &
W IAlsQ glclggeg iane selid ferm lgr@mar@tlpap ,wlypl@ 3¢ intepded to be converted,

shotiCheérdee $REUTD RGSid fOHARRBRARIIDNTEr BfHES bR Br pAteteral
administration. Such liquid forms include solutions, suspensions and emulsions.

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

Preferably the compound is administered orally.

Preferably, the pharmaceutical preparation is in a unit dosage form. In such
form, the preparation is subdivided into suitably sized unit doses containing
appropriate quantities of the active component, e.g., an effective amount to achieve
the desired purpose.
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exanpl e may be nentioned water or water-propyl ene

gl ycol solutions for parenteral injection or addition
wo@boogmmesener s and opacifiers for oral sol uti oPST/US2007/008978

suspensi ons and enul sions. Liquid form preparations

may al so include solutions for intranasal

adm ni stration. Aerosol preparations suitable for

i nhal ati on may include solutions and solids in powder

form which may be in conbinaBden with a

pharmaceutically acceptable carrier, such as an inert

conpressed gas, e.g. nitrogen. Also included are solid

f oMiveuMit bf activevBbaipound intd anit edsboflpreparation may be varied or

.shortly before use, to liqguid for reparations, for
adiu3fdh ot BT midfaabBut 8l i npiate NG fomsaBAGt 7 g &p about 75
mg, frﬁét@pﬂe‘féﬂa%gﬁfréﬁi HboaN$ MG tS BBBEt 50 @G ELcditing torthe particular

The, conpounds of the invention may al so be deliverabl e

appicalidtyier mal |'y. The transdermal compositions can take
thghfe%dﬁsﬁlfdﬁ@'f‘él } ?dl@iéw{_‘h‘ay l@ﬁﬁzﬁﬁ@?@e@@dﬂt hfh“g Gﬁhfﬂh@?équirements
and can be included in.a transdermal patch. o e . .
of tinpatigntnd ety €] o Sendion g Beriet: Deterpgation of the
pro;%drtdcfé_érgtet r@'ggméh ff.@nloé Q)algﬁ’él?ﬁﬁ &m:@étibr% l%ewitlﬂﬁ’llﬁé@kili &f thle art. For
adni ni stere rally refera .. he rmaceut i cal, .
conyTBpAFa P61t Al Hasege BeEReAMAER S ed IR Slesemin portions
durih§ehé dapsitdquiteds subdi vided into suitably sized unit
B APk and R 2 AR SrlacBsalbe Fine inventon
andfithe Phammakettcdilcadtspthble/s4lts MeréoRwill b RIgUlated #ccording to the
. .unit dose of pre a[_a,tlon may, ,be vari e? or adgust ed - .
judgment %fﬁbﬁtat?’%“g G.'"'&I%U?O'l%éeﬂ'@g syFh factgrt 9S Aggmcondition and size
of tidphtiedt ADweR adbsuverity ofthe BPiptdths Rlimptrsatedmaypichl
to about 50 ny, accordi ngato t he ar

1 ny ) ; | arti cul
recofppianded; daily degageteimensfos g 'éﬂiﬁ@%?ﬁtw range frgm about 1

mg/dap 5 dbbat B00M§/Ry! peefersI At gtday 1027 P aid/aay, mnivd feefour divided
severity of the condition being treated. Determ nation
dosg$. t he proper dosage reginen for a particul ar

si WRkh@epafated ddthPoliR@s df Formeia | SRd #ié othdi agents are to be
conveni ence, the total daily dosage nay be divided and . . .
admypistered;as $RPARIH EPMRASIINS: ithgy £AB b&%ma@efdew kit gomprising in a

singT@ 9aéﬂ£§@,%r@@oﬁfaﬁ%i%&ﬁpﬂ§in§%6hﬁidﬁbi cSTrFéﬁnJIEFI ina
conmpounds of the invention and/ or the pharnmaceutically

phagmasgulisally acgeptablgssarier,and aseraer]gl cand}ingE comprisynd another

cardiBvas@lar agent in a pharmaceutically acceptable carrier, with the compound of
Formula | and the other 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 activity of the compounds of formula | can be determined by the following
procedures.
In Vitro Testing Procedure for Thrombin Receptor Antagonists:
Preparation of [3HlhaTRAP

A(pF-F)R(ChA)(hR)(l2-Y)-NH2 (1.03 mg) and 10% Pd/C (5.07 mg) were
suspended in DMF (250 ul) and diisopropylethylamine (10 pl). The vessel was
attached to the tritium line, frozen in liquid nitrogen and evacuated. Tritium gas (342

mCi) was then added to the flask, which was stirred at room-temperature for 2 hours.
At the completion of the reaction, the excess tritium was removed and the reacted
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judgnent of the attending clinician considering such
factors as age, condition and size of the patient as
wowrdlr/1ag3eeverity of the synptons bei ng treat eBICT/BS2007/008978

typi cal recommended daily dosage reginen for ora

adm ni stration can range from about 1 ng/day to about

300 ng/day, preferably 1 ng/day to 75 ng/day, in two

to four divided doses. Wien separate conpounds of

Formula | and the other agent-85are to be adm ni stered

as separate conpositions, they can be provided in a

kit conprising in a single package, one contai ner

peptidensolutiomgwas ddutmimdh ®MFqOrfihd) and filtered to remove the catalyst. The

col GBS} VR MR L B0 AR opre crieao

remphathadabild witibiny mamtcﬂbépt@awasebdnssdh!ed inewatenandie freeze

B GRS Foeal T U PERAS (LT URRREV AL oKk Elsplyed i 0.5 mi
of 0&f% ajuedis TrKidnd SurifbeBy MO %sfrsg th%dellBWg?ébMtlans column,

conbi nation when, for exanp rrfonent

VydagMt (1% EBdma 4 M- Qh-thPH% H"ﬁ“tsér (ATGAEH hatein ¥ ‘e’ﬁtﬁf (B)0.1%

TFARINSCHACN; fdraarnt, (APBREBNI 200 tol46/68 Ve 30Vmi; fidWerate, 5 mi /min;
conpounds of fornula | can be determned by the

detefationoWiMhgt 215 cwaluFlee radiachemical pasity of [BPilbaERARWAS99% as

o681 AEESeaeh b 8T 5t o3RRI 1,0 iyl wes

obtaed; (5. 07 ng) were suspended in DVF (250 ni) and
Pre‘?%. f.aﬁﬁﬂrém}f elélyrjn@md?ﬁnééo m). The vessel was attached
€ (T1

unmrirne, frozen in liquid nitrogen and
ev &Ua@@dﬁemr@name preparedusingas madificalioncef the metod of

Nat%{)azéﬂg et %"(ﬁ%@ﬂ@@aﬂn;{e{e o fist. §t1 PEAEAR *Fﬁgﬁiﬁ el %Es_f. gi%i?; (1995)) from
20 unitstofiplateiet cannenttates dbtdived oo dup Marthidersey Bloot Center (East
iluted with DVE. (O 5.ni tered t .
oralig. ) 4t 46 Wourk 5t PoncesP i Sabh Tk i SURRL§..C under
appyed Uiehaaardjsdawtpdoud|t|bns.aPl?te|en=.ldw§r® ezatrifuged at 400 x g for 20
The sol i

) 4 bile trit tid .
min{ii 2 G o roRog rep Rl The Sipegbuanl MRS fetatteg and centrifuged
at 3oeoe<ag ¢k 15 Reinttdst togpetidt wgtbleie F?[aﬁéﬂbWB&P)e-wspended in 10 mM
Trist G 7o Th e Nagh sunhL DA i i fetal tiiBir 200"t and
centvifdged Eg\%4@ﬂ)& gt;?xSr m(lg;ﬁnﬂte‘h m-ﬁ':%o\ sfap wa® beb@:laﬂ@h&wb adoﬁ?onal times.

in wat er : i en
PIatplgtE TP JfrSHRRadeg Ty B J5rH IS BT -54% B EA 8 3 final votume

of appraximately 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 MgCl, 1
mM EGTA, and 1% DMSO. Aliquots of membranes were frozen in liquid N2 and
stored at -80° C. Membranes were stable for at least 3 months. 20 units of platelet
concentrates typically yielded 250 mg of membrane protein. Protein concentration
was determined by a Lowry assay (Lowry et al., J. Biol. Chem., 193:265-275 (1951)).
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detection, UV at 215 nm The radi ochem cal purity of
pHIhaTRAP was 99% as anal yzed by HPLC. A batch of 14.9
woreho7a207s0 speci fic activity of 18.4 G/ mol waBCT/US2007/008978

obt ai ned. Preparation of platelet nenbranes Pl atel et

menbr anes were prepared using a nodification of the

nmet hod of Natarajan et a/. (Natarajan et a/, Int. J.
Peptide Protein Res. 45:145-151 (1995)) from 20 units

of platelet concentrates obtadéed fromthe North

Jersey Blood Center (East Orange, NJ) within 48 hours

of collection. All steps were carried out at 4 C under

HighePiwovigbiiub Thhembirt Reeeptor Radidligars BindihatAs wer e
- eihiamb e TopRptan RtREPaIsI wege SCTRANE Bing AmOdHICAtON of the
throﬁlﬁﬂi l‘éd‘éw@tdrafﬂict)l : BindirfgPasddy of Ahh%g dl. 0(Alllgi &€4/., Mol. Pharmacol.,
at el elelts were re-su I n
51:3pP136 E 16 asgay) Was g mﬁéwﬂ Npacglatsﬁpat No.
2696"8??% ﬁﬁa?&&dg v&ﬂﬁné&f‘ém Pgﬁgte?ét Axé%rénasfé?fd ﬁglghaTRAP were

utes. This was repe two addi ti onal

diluted 4o &. ‘émg/m!raé\dr'é &@Memmqtlnew vbinding br@ffer ﬁﬁﬁ’ mM Tris-HCI, pH

7S, a/gr e E %:ém 2%’2' !VB\nétrﬁ\ ?0%%&%%R§ nce ﬁd)ngm i160% DMSO)
of telsbnog\munds wérenfurties silutedeinpt)0%tRMSD. Unles8Gdherwjse indicated,

10 Sy U 5l 4 311 4Bl d ey o o
10 M oz &% DM$O()| weieNgideddtoseagtewelis and the€readicrowps stasted by the

addiﬁﬁﬁ?@ e Zegﬂ{ﬂr?ﬁeg?h? :iiugﬁﬁ %lﬁfvgelggﬁﬁ%g)in@iﬂﬁlﬁgs not significantly
inhibiitedogye Az BMS Qe Gompeunde werg dested et thrae ortardraions (0.1, 1 and
10 p'i\hr?'ﬁe @ﬁ%’%’e‘wg}é Eb@é%gfj‘%é@p&:ﬂg%—%qﬁésn}lﬁén QDL%E@EA"‘ Titer Plate
Shaker fok! INp@iir at room témperatureanfackamoVBaiFilten™ \BE/C Giter plates were
oo B T5441 BobL 101 DA iS00 T o fimbrancs
werelhatestéd psintgea eFtaukamt EniteTMaée“‘t wpnmsawgmmmWere rapidly
sl SRS 3, B8 0Ny RSHRL Y25, Y57y s, 1
EG'I(RZ)hGWcroseiﬁthﬁﬁ seitillation l:b):kﬂdlllc(tzs'ih) %Bfwﬂedﬁaf @éﬂtﬁh well, and the
ece or | I 0]

platei et APuREd 8 o Pikerh daplouR A MiBPIE St fiagn Gunter. The
spectlil’idi bﬂ‘fﬂi‘ﬁg Mtfaﬁéi@émﬁed Iadltgéh n@anﬂnrﬂuﬁgimlig%@myionfspégigi dinding

al . (. n et al. . a .. . - . g er ege
obs&iyed 18 s Piterss PhPintrs (p00aMnabalea Mo AR Tg e inhibition by a
comlii@una Q:QQQIQ]ha”ﬂtRAPf biRding®XArorvbinurgteptord Wasdtalculated from the
rrbr anes and pH haTRAP were

Pl.a
followmg rela%lon
% Inhibition = Total bmdlnq-Blndlnq in the presence of a test compound x 100

Total binding-Nonspecific binding
Materials
A(pF-F)R(ChA)(hR)Y-NH2 and A(pF-F)R(ChA)(hR)(l2-Y)-NH2, were custom
synthesized by AnaSpec Inc. (San Jose, CA). The purity of these peptides was
>95%. Tritium gas (97%) was purchased from EG&G Mound, Miamisburg, Ohio. The
gas was subsequently loaded and stored on an IN/US Systems Inc. Trisorber.
MicroScint™ 20 scintillation cocktail was obtained from Packard Instrument Co.
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diluted to 0.4 nmg/m and 22.2 nM respectively, in
bi ndi ng buffer (50 MM Tris-HCl, pH 7.5, 10 M MCl 2. 1
WOR0EEA30 0. 1% BSA). St ock solutions (10 mM i nPAD03%007/008978
DMSO) of test conpounds were further diluted in 100%
DMSO. Unl ess otherw se indicated, 10 m of diluted
conpound solutions and 90 m of radioligand (a final
concentration of 10 nMin 5% DVBSO) were added to each
well, and the reaction was stgz-ed by the addition of
100 m of nenbranes (40 ng protein/well). The binding
was not significantly inhibited by 5% DVSO. Conpounds
Carmltﬁnéuesml Reteplure@indintcAssayt i ons (0.1 , 1 and 10

The wer e covet ed vort x-m xed t .

on Bingin B the(ugian caanapinid Ui feepiaswas R put using the

prodiém:?etm\%ltére et EﬁC(HQBtS .lwanﬁ?hflm@dri]dltE‘ﬁ_p fsﬁéﬁZ‘?IS(BETQBQ-QQ) with
es_were so or at ea our _in
minB MRS, A 8SSaTRWeRE GBSO ARBLVOIERS of 100 ul. Test
contwutﬁfst Were/fd- Bgsﬁerﬁi’@d(&ﬁ qofrhM mmmsmtmantéérmy&ﬂhted in 50 mM
rvester and wer aplg@;{_ h 8% t mes Wlt

TrisypH ¢a- St Bgias Hrmid et A" B gy (10 L) Ghgach diluted
san%&ver@tﬁéﬁ%d&éﬁé@l u?t% |§8I\I‘Hdél|v?éllsoé\‘ égskﬁéll h\lér%ﬁtéﬁ plate.

was added to each 5/ es were counted

Merbraae A Opmsn E e Fpnsrestagl D RLsalls (Haseptl Bioiogy, Inc) were
re- s@%béh@éd il 'bﬂwcﬁf%@ufﬁeﬁé (50 PAVITDrigVasH gref | B atv Mg Cize 1t r‘hMiEDTA 0.1 %

bi ndi ng m nus e nonspeci f| c bi ndi n{g(hobserved in th

fatty, pgickiier bovinaeersun aloy erbipdingnkeagfion (~15 ug in
50 ulrﬁérthésjaw We&eﬁ@ﬂ@@é’ %réﬁmﬂbléiﬁwml?hélaaaitm ép[“H] CP-55, 940

aiufes] & boAIte Bifor (hAchic AgivEs TopA CHT A Newngtabd Myclear,

Bositbs, Mb%ﬁganhé)f ndl liganld cshgemtradion ihQRe bRidihg reaction was 0.48 nM.
|nd| ng- Nonspeci fi ¢ bi ndi % Mas erj al s

Follgmrp_g o\ @ﬁ@qnm@p%r U Zﬁywr@]mqrﬂmes were harvested by
filtration tl‘NbQ h r@al@eﬁ oS Bl Bﬂ'@lel';rﬂﬁlﬁéf SigaPP3148)- GF-C filter plates
(kT ah e S it ot Tk aubes S EaiRirvestor (Hamden.
Ct). Nmregb;wér@, wistheéd 16hﬁne§$n We0 Ul LATAAY BRiFfeY, Aptasindifbranes

stored .on an IN/ US Systens Inc. Trisorber.

alloyyedt toRir Ayt Rpding c§'¥|tYlPPI MgmyAnes wasayantitateshfollpwing addition of
Padkardnainnlsaid™ QQtédmﬂ!&ttloﬁ%ﬂé%ﬂﬁ qudi)(ﬁi%tﬁem Mcroplate

Bi.ndi ng Assay Binding to the hunman cannabi noi d

SCin IR b g MBS GRS PUIET {§ SERerch NRRIT L1 Non-finear

regrAEREH bﬁé s%twaé perfbpfed UsingIFHisIeoLoBX(GrEpAPad Software, San
278&3& 9 99), with mnor nodifications. | assays

Dieggy &3arri ed out in a final volume of 100 ul. Test
Using the test procedures described above, representative compounds of

formula | were found to have thrombin receptor ICsqg values (i.e., the concentration at

which a 50% inhibition of thrombin receptor was observed) of 1 to 1000 nM,
preferably 1-100 nM, more preferably 1-50 nM.
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conmpounds were re-suspended to 10 nMin DVBO, then
serially diluted in 50 M Tris, pH 7.1, 3 MM MC 2, 1

WOrRMEDIA30 50% DMSO. Al i quots (10 ul) of each dPCTUBW07/008978
sanple were then transferred into individual wells of
a 96-well mcrotiter plate. Menbranes from human CB2
transfected CHO Ki cells (Receptor Biology, Inc) were
re-suspended in binding buffer (50 M Tris, pH 7.1, 3
nM MgCl 2, 1 mM EDTA, 0.1 % faB8y acid free bovine
serum al bum n), 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

W ig.bi_ndi ng buffer (specific activity = 180 G /mol;

e Engl and Nucl ear, Boston, Mass.). The final |igand
concentration in the binding reaction was 0.48 nM
Fol | owi ng incubation roomtenperature for 2 hours,

1. reRuroRBouRa epraenied by PSRl T 1t hr ough
pretreated (0.5% pol ygyhyl eni mi ne; Signa P-3143) G-C
filter plates (Unifilter-96, Packard) using a
TomTec(tn) Mach -3U 96twkl | cell harvester (Handen,
Ct). Plates were D times RI°100 ul binding
buffer, and tXe d/ tR3%ir dry.

Radi oactivity] on antitated foll ow ng

Scintillationyand LUW er (Packard,
®itanal ysis was

Meriden, Ct). M .
performed using Prismjyn 20B. (G aphPad fsHimane, San
Di ego, Ca). Using the t&gw® pro\;ddetes descri bed above,
representative conpounds of _formula | re found to
or aypliarmanayicel PEEERIRBIE seBer 53K Ramppupd, whagein
coreent rgpiesentd awouble boh8%riaSingld bond 0as permittdidrby the valency
roauT B DA et 51 fo S8 oy B kEHSITR) dnich R is
attaclhe @8 pdrtraf @seabledasbriy; structural formula I: formula
| or. a armaceuyt | ly acceptahbl e s of id
oo ahrer donarin U8 e CifariRbon GINESs -NgeS(O)-
?ond, as permtted by the valency requirement; with
e cﬁ'r VJ'}-E%‘I@IQ“Zﬁﬁniﬂcﬁ*ﬁr%ltorm@*i)h&@@(ﬁm)ﬁw wherein n3 is 0-5,

0%'s attached i's part of a double bond; Bis
N4 andGhs are milependentl 0)2) and Rl ahd R122 atedindepéniiBBtly selected from

the g%u% ygr?éi’stiﬁé\l g?%@o_gen, alkyl and halogen;

A, E, G, J and M are independently selected from the group consisting of
-N(R**)-, ~(CR'R?)-, -O-, -C(O)-, -S-, -S(0)- and -S(O).-; with the provisos that
selection of A, E, G, J and M does not result in adjacent oxygen or sulfur atoms;

each n is 0, 1 or 2 with the provisos that the sum of the n variables is 1, 2 or 3;

X is —O-, -C(O)-, or -N(R"®)-;

Y is —C(O)- or -SO2-;

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
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A -(CH 2 )n4CR12=CR 12a(CH2 )n5- or -(C H 2)n4C C(CH

2)n5- wherein n3 is 0-5, n4d and n are independently
w@2@7/120m680 R12 and Rl2a are i ndependently sel ece@ru§100m008978

the group consisting of hydrogen, alkyl and hal ogen; A

, EE G J and Mare independently selected fromthe

group consisting of -N(R54)-, -(CR 1R2)-, -0,

-C(O-, -S, -S(O- and -S(O 2- ; with the provisos

that selection of A, E, G J38d Mdoes not result in

adj acent oxygen or sulfur atons; each nis 0, 1 or 2

Wth the provisos that the sumof the n variables is
monétleéz. W, vher#in eaclOW is it(dgpendently Isefectéd frony the gralfforensisting of

hyafligen G iuroality dfieianof witarddiiiy SidiSali; heterpeycloalky;
hetér@c&l@oﬁ%b@@bﬁitﬂf&i Bﬁ@lk’&ll bP akdﬁ@'l e‘eﬂl@é’ﬁ)ii’fTRm-arylalkyl R21-aryl alkenyl;
i nde en dent | %1 sel ect

hetasdari Roierpataiky: REEIPaD akansl AKIBrALT TSI AYA UYL aminoalky;
alkMHﬁﬁall@VI e@gdla?]kwaﬁﬁwaln{:lfgﬁgﬁkgg ﬁi% ag Q nm)%"ﬁgld;gren -NR4RS;

-CN; @h‘gt-@(@é@ﬁ@r&@ HO%(OZ:)IQ&& -gHaQCHeREsealyithio; 1G(O)NRARS;

-ocHiRBangRvh erénplysih “RERGRIE NITEGRIRT. H0R1S; bipheny:

-00‘{@)2@(‘)%7 VIO OHREY ST (O IRAR W d IR0y SieptRARIY by afléA, efrh o or

fromthe gr,Qup consi sting of hydrogen; alkyl; 12
-NHG(@D@VW -atylf Ribheteroaryl; @ikyl opbiopallk gubstituted with -NR'R?,

NROLRIEL KR CONRRECXR B RSB IS ORNR'RE, -C(OIOR'
-CONBTR? dletgtoar? hydwlau@l berS{O)ratkyr 0a+G(Q)NR4RS; wherein adjacent
carifiS BRI Hassiha calf RBEBROH Rt fing MR A EMighedioxy group;

di -RbbkgIR2 are indébbyidentliﬂ seRicked froat Haxygroup &emsibtingy of hydrogen,
akof it Aper TGl g toali yalo ki, alkE ik atkoxy. arylalkyl,
arylafReriy, memdrylamw rrcetmiéwla:kedwméw,-rwcﬁb@élmlélkoxyalkyl.
amipgalky v A BUSAKYE 6 by al kyl - arm no of NGO OR 17

, R'and R wﬁéﬂdmabaédabwitrogémmkeﬁ&b@mlelryfonn a mono or bicyclic
hetSHRTel TR 4 ldPlgDaywith g BRGERIRS SSIRSiER drora —O-, -N-, -S-
-S(OFONROJZ2anbetGOa! with the provisatikat S ahd-G(Blainy bte not adjacent
to qacngoffﬁs% Ve Eotelf P ENELE Frage HneHOSIHSEht Setiiiap with one or
moy gmmps%bleﬂéd%mrakymdemg@de hi 50Xy bioixgdafyioxy ahd arylatkoxy;

gr OIéihplsclsin onaﬂg( S?Jbswgtedgaelnyl cycloalkyl, heterocycloalkyl, aryl or
heteroaryl,

nzisOor1;

R6 is hydrogen, alkyl or phenyl;

R7 is hydrogen or alkyl;

R® and R" are independently selected from the group consisting of hydrogen,
alkyl, fluoroalkyl, difluoroalkyl, trifluoroalkyl, cycloalkyl, alkenyl, alkbxy, arylalkyl,
arylalkenyl, heteroarylalkyl, heteroarylalkenyl, hydroxy, hydroxyalkyl, alkoxyalkyl,
aminoalkyl, aryl and thioalkyl

each R" is independently selected from hydrogen, alkyl, cycloalkyl, haloalkyl,

halogen, —(CH2)nsNHC(O)OR'®, —(CHz)nsNHC(O)R'®®, -(CH2),eNHC(O)NR'R®,
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al kyl, fluoroal kyl, difluoroal kyl, trifluoroalkyl,

cycl oal kyl, al kenyl, al koxy, arylal kyl, aryl al kenyl,
wedoenzasy | al kyl , het eroaryl al kenyl, hydroxy, PCT/US2007/008978

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

t hi oal kyl; or Rl and R2 when attached to nitrogen,

taken together, forma nono or bicyclic heterocyclic

ring of 4 to 10 atons, with 1-3 heteroatons sel ected

from-O0, -N, -S, -S(O-, -8002- and -C(O-, with

the proviso that S and Oring atoms are not adjacent

to each other, where said heterocyclic ring is

—~(CHERMIBISORE(CHHNHSOINRIRR] 5hd G(CHSY sCYDINBIR B swhere neis
0_‘,‘sel ected from al kyl, hal ogen, hydroxy, al koxy, aryl oxy

‘and aryl al koxy; R3 is H, optionally substituted al kyl,
cy @laenl ks IMﬁMIMIMbd fedonl th@rgrb&f) ebhsistihg dﬂwdrogen

alkyb1y Qr%g%l%o@{’ aoﬂy d}ﬁé’:% Qi'@{%rp@ry ﬁﬂggé}ﬁj%mqyylyl heterocyclylalkyl,
halcgRing Hafshik |0q¢h9nQQHWR§'§%L¥OH2%ENmmR&? al kyl,
oroal k fluoraoal kyl . trifluoroa
~(CH b RBHINRRE e aNE D2 Ret NS QNREB S A
-(Clli‘zf)asr (@Mﬁzahkg’\bvr\er@hgfsw Walere 1 I ﬁn{?ﬁhé’l@* ndependently selected

oxyal k koxyal kyl , am noa
from tne)grcu;p cea@atnm of hydrqgmp @H%mmgn)debm)é anﬁrwoalkyl or R4 and

RS tg}f;gg'%ﬁi&éd @éﬁg ’nn%y\gt_‘? %é(ékﬁééa %i%ﬁ%:lh tpgzza?g %Qtach(e%herem said
ringfoened(by) Riere, R mm)or@nmmmted(m*m 20 HHIORRERE; (O)OH; or

Do R R e LRIy LSt Br & teteRAfatibic ring of 3.6
ringlatdmsy ewheraimgand haterospirogyglic tng icahtains 2itotSecachoy ring atoms and
v o ShEIRNEb i SHRCSAERYS) o oRPEAUEIA BLEY's ana

2) RN S SdertgHs &Iy otehiHag ) tNBARB Up-dofisisticiyHEMRaGen, alkyl,
h &lCH (ibn6N 2NR4R5. and - (CH2 n6C( O NR28R29 where n6
Phenydt A Perér e R4 and R5 are i ndependent!ly sel ect ed

frCRnfiahg itdepEhdenly sdléctedGforntle cenkistingBfdiydrogen, alkyl,.
{1 %I and cycl oal l?yl or R4 and % tgget her ganetp)jﬂ S
phegy and bPZHt he nitrogen to which they are attached,

whea‘é? s Bydrdg bhnamb&ynamyb)auaﬂ(y& IIRR? -0 i1, eycloalkyl, R*-
arle%Af -%alg)hglﬁfyemﬂgyl P@PW%\%‘? PHE’? 3%do_kkegyl a ypciwalo substituted
alkymsl, RItstersaryl, i(R*\-heerearyd-dlkyl-, (R*' —heterocycloalkyl)-alkyl-,
R?®R*N-alkyl-, R®®R?**N-C(O)-alkyl-, R??R*N-C(0)0-alkyl-, R?20C(O)N(R*)-alkyl-,
R#5(0).N(R*®)-alkyl-, R?>R?’N-C(O)-N(R*%)-alkyl-, RZR?°N-S(0O).N(R**)-alkyl-,
RZ%.C(O)N(R®)-alkyl-, R?®R?’N-S(O),-alkyl-, HOS(O)z-alkyl-, (OH).P(O).-alkyl-, R*®-S-
alkyl-, R -S(0O)2-alkyl- or hydroxyalkyl;

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

R18 and R19 are hydrogen, alkyl, aryl, R*'-aryl, heteroaryl, cycloalkyl,
heterocyclyl, alkoxyalkyl, haloalkoxyalkyl, aryloxyalkyl, arylalkoxyalkyl,
heteroaryloxyalkyl, heteroarylalkoxyalkyl, cycloalkyloxyaikyl,
(heterocyclyl)alkyloxyalkyl, alkoxyalkyloxyalkyl, -S(O)>-alkyl, —C(NH)NR' R? 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" and -C(O)NR'R?; or
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ring atonms, wherein said heterospirocyclic ring
contains 2 to 5 carbon ring atons and 1 or 2 hetero
WO R09g/12078hs sel ected from the group consi sti ngP@F/USX00B008978
and N, R16 is independently selected fromthe group
consi sting of hydrogen, alkyl, phenyl and benzyl; Rl6a
i s independently selected fromthe group consisting of
hydr ogen, al kyl, phenyl and benzyl; R16b is hydrogen,
al koxy, al kyl, al koxyal kyl -. #1-O Cf QJ- al kyl -.
cycl oal kyl, R21- aryl, R2 1-arylal kyl, hal oal kyl,
al kenyl, hal o substituted al kenyl, al kynyl, halo
suli'tiand RY tmigeytnen witikBHe hittayeretoWhichRhey are attached, form a mono

or b@gﬁ& S'ﬁ- F)bj/%hc né(é Qﬁﬁg"% djoertg? f OC\)‘ ﬁ(_l'.] qaé lﬁélt%roarllrh(g atoms selected
fronR28R2 NI, %Q)-S(@)kyS(O)-B%&@G(@)OX—FWED\ the Ipybviso that S and O atoms are

not lﬁ%%g}\f%%mg %b;fkgl’npgbemgzuné %NN&@R%%[S@ l¥tuted with one or
morBZ_ﬁBﬁBNsS{éEtéd gtdmlalkyl HE0GER; Aydnoxy, alkoxy, aryloxy, arylalkoxy,

NI SR OB, NRC(QNR T SR REIOR RRBRERS NR'SOINR'R?
'C(@FC"Rf’ TONRIRPRmalphslitzarmedabity INROREINRICOR’, -NR'CONR'R”
NRIERBYoR: HRA R, T ST IR RuboR ol coiRw

al hﬂlw?r.glﬂd ? l:ﬁlakqéhlts@w&d‘fyhz’ islrmhewﬁbéudly selected from the group
al Koxya er oar oxya
conﬁ@ill y 3 yghfwc %yé ;;y m%ﬁnﬂ -R§32, alkyl, -OH, alkoxy,

R
-NHERRAIP, NWSD)R esCGI‘ﬁH)}Nsz ml—@(m;emaam(qawﬁa%%?

NRE R BRSSO R R W%@MONR‘ R®; or two

ad,ada(rmréﬁzrao.enésc@habwa 4 RisthgleRé8ioxydyrBlip; t oget her with
the nitrogen to which they are attached forma ,gono

or RAZisdvdroaen calksyl ehepyk begzyk @Ot'% 1eC@tf\b%8R haxma@!
_ 1h R 1 agab act ‘N, oS-,
S(ééF?O) e5!5@5)%(0)2-S(@%1)((ﬁPIWFQZC(ﬁ{gO) BF @.‘602 the prow so that S
and O atgniHare not adj acent to each other, the ring
bei ng un%ubsﬂ""t uted or substituted with one or nore

gr qeAdss sel rét ed Wﬁ@:’@nﬁﬁg bndt %nndsy@ﬁ@éﬁﬂy S41KEY from the
aryl oxy, aryl al’kox NR1 COR2,

groumggwglm;pf hyﬂm@r@)@m qu.@%s@smgg alkxl;( erein RY is selected

I t L
from %‘%%BHS@&I% oﬁ-R’QS H$-Ut(9‘1 3\4 RH:; Rﬁ'\ﬁﬂﬁ%s %henyl and
lndolﬂ( gyaqlnstp kyt;@qigﬁgyl alkenyl haloal enyl alkynyt; 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(0)OR?, -NR'S(0):R?, -NR'S(0)NR'R?,
-C(O)OR’ and -CONR'R?; aryl; aralkyl; heteroaryl; heterocycloalkyl; alkyl substituted
with -NR'R?, -NR'COR?, -NR'CONR'R?, -NR'C(0)OR?, -NR'S(02)R?,
-NR'S(O2)NR'R?, -C(O)OR’, -CONR'R? and —SO;H;

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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R2 1is 1to 3 noieties and each R2 1 is independently
sel ected fromthe group consisting of hydrogen, -CN,

WO @163/12078CF3, hal ogen, -NO2, al kyl, -OH, al koxBCT/US2007/008978
al kyl am no-, di-(al kyl)am no- -NR25R26al kyl -
hydr oxyal kyl -, -C(O OR1l7 , -CORLl7, -NHCCR1 ,
-NHS(O) 2R16 , - C(NH)-NH2, -NHS(O) 2CH2CF3,
- C(O) NR25R26, - NR25-C(O) - NR25R26, -S(O R16, -S(O) 2R16
, -SR 16; -SO2NRAR5 and - CONR42R5; or two adj acent R21
noi eties can forma nethyl enedi oxy group; R22 is
hydr ogen, al kyl, phenyl, benzyl, -COR16 , - CONR18R19

- BR 23, R°HQ)ikde end&ﬁ@ 283cted fr@(vﬁmd‘ﬁ%%r@‘ isting of hydrogen,

ol S gk &ﬁ{gggﬁ'?ﬁh@r BRI AkeRaky
heté}deB?Vhét&}ébyélylaﬁ@I sy hal rn R37 Is sel ect ed

up consi sti n of
phé%mand h ?ssa ypaether o & ?RjEHC;YP"C oF adze}er%spanqeyﬂ*c ring having
3-6 hng Qﬁb}ﬁgl al kenyl hal oal kenyl ; al kynyl cycl oaI kyI

cyclsg e’% Iy cl gal kyl subst tut ed
o BT B vk debende Tl peiRetas Lo 16 G1PuP GRTISiting of hydrogen,
R“-aélKYIXR?f bwenyalR@s’lalkﬁﬁh qg@metav&éybmlk l Rég% |aR94-Qﬁarky| R

cycIoRly S esloalkerd §HROCRITS E%n% -C@E}‘émC(QWR“R“
NRTERIRE GO SRR 0B r.wtgggﬂeweymn%%w

uted W

OC?MB(@C'#%R’E:J afljory( BE)'R%G"YMSFOQ?MMLOXY. & oretqocycloalkyloxy.
R*2cfElIRIMy0:/) R*2-20cRHhIkBRHloXIRPR “28FLIGRRYPNEI-, -NHSO.NHR and

|nd emﬁently sél ected fromthe group consisting of
—C"Hng al kyl, hal oal kyl, al kenyl, alkynyl, aryl,

ar airhaﬂz,anam%ﬁel%mbﬁﬂa@wémaé th stﬁ]dﬁ@ﬁé)@' B¥iow

hydroxy and al koxy; R27 is 1 to noi eti es and each

R27 is selected fromthe group c %lstlng of hydrogen,

al kyl , and cycl oal kyl, wh Eﬁf 7 is optionally

substituted with -OH -Cg and al koxy; R28

and R29 are independently m t he group

consi sting of hydrogen, aryl al kyl ,

het eroaryl, heteroaryl akkyl; yd oxyal kyl ,

al koxyal kyl , heterocyclyl, h teraﬂyclylalkyl and

hal oal kyl ; or R28 and R29 takep t oget her forn1a

‘splrocycllc or a heterospirocycHel ring having 3-6
whereng atons; R32 and R33 are independently sel ected

fromthe group consisting of hydrogen
na is hydqrogere OH, alkoxy, %alogenyor hgloaikyl

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

Qis
14 14 13
R13 R13 R14 R13 R R13 R13R R R14
g_LR14 (?ﬁ R13 l’bs R14 LLL) R13
R or
g—:‘Rw - » eJ‘f R13 SV R14
R ’ R13 R > R13 14R14 R14
R R1® R14 R13

wherein R and R are independently selected from the group consisting of
R1, fluoroalkoxy, difluoroalkoxy, trifluoroalkoxy, cycloalkyloxy, alkenyloxy, arylalkoxy,
arylalkenyloxy, heteroarylalkoxy, heteroarylalkenyloxy, hydroxyalkoxy, alkoxyalkoxy,
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R34- al kyl, Rtal kenyl, R*-al kynyl,
R40- het er ocycl oal kyl , R38-aryl, R38-aral kyl, R42-
wae@yowrozl7Byl , R42-cycl oal kenyl, -OH, -OC(O R43,PCT/US2007/008978

-C(OOR43, -C(OR43, -C(O NRA3R44, -NR4A3RAA4,

-NR43C(O R44, -NRA3C(O OR44, -NR43C(O) NR44RAS,

-NHS( O 2R43, -OC(O) NR 43R44, R37-al koxy,

R37- al kenyl oxy, R37-al kynyl oxy,

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

R42- cycl o- al kenyl oxy, R42-cycl oal kyl-NH, -NHSO 2NHR16

and -CH(=NOR 17); or R32 and R33 are conbined to form
amlaoalkogy,sanylmtynm Q;lohlskbaw prioyidedMat svherdring €hjs @idmatic and the

0 (o] eal k i,s . fused R-supstitt d

cartiny atoris BRRBRBR Canth B cpiLrInTeHed Gy Aptbgibond, K¢ and R11 are
absBaterocyclic ring of 4-8 atons containing 1-3

he eroatons selected from O

ISt hio prpeiedies and eécﬁrﬁj'sdné‘ﬁ% g eB@ ﬁ%!%’&?éﬂfmf‘b&‘e group

cong'éﬁngfaﬂ‘lﬂﬁh éh, dkyISh E/ Xy aehifd lalkyRmino, dialkylamino,
| ndependent 'y sel ect ed rom he rou consi stl ng

Ol
alkaRry, -csoﬁbr%acn(@wfz 1di, f—C(ﬁNIafFR%xﬁOR? FS(E)R ﬁoxNRmCORwa

BB Lt SEBHis, B Juprsgcihoroahon
tnﬂlﬂirlSQPkgﬁ (fyepeuévn QR@théYylal%W 'a?%liéll@h@l tﬂﬁt%é&é}kyl
rovi omati ¢ ‘and t he carbon

het%rpaﬁﬂalb@avl Iﬁ‘de@Olaé'ﬁ\d ﬂl‘l"(bﬁlﬂllcé% éﬂﬂéb'%k)é doubl e
bopgP* &Y Qo thdidtids 8h8 ARHRY is hdSpendently é@lé@lte'deﬁ?om the group

and each R is independently sel ect from'the R
congighag of |’W@"’%§e%ﬁﬁ“@§éhv ‘%k?ikoxwaﬁog%’iﬂ ks )' al enyl-C(O)-,
alk @Qo 1 RFEUERIARYI, fd”&e oatk%ﬂ?il -OC(O)R*,
?ﬁflz% R, N‘Q“%&Sﬁg&% ﬁ@)@%ﬂpm“cw)m“ .,
43544 1)) 94_ R0_
tr| I uor oaI Eﬁ céc}]g:a;l %H@Y\MO Hs al B/'Sklyk heteroc;:c;loalkyloxy,
R*eyglealkiloxy, epml@awﬁnaﬁqut R* @ﬂeusw?(l&i-ke {SO.NHR' and

—Ckli’éé‘il! | kyl , am noal kyl , aryI and thioalkyl; R34 is 1
m)y.?etl es and each R34 i 5, i ndependent |y sel ect ed

frdw tind t@r%mplem asdieashoR g dndependentlyosplecteddrpm the group

co%sfﬂﬁﬁf M’:whé?t%r&?d ola ky?ﬂggglg c&%l kgj’:’ -CONR®R™,

@ ﬁzo@ n;ﬂyCIOEﬂKX'@mlkw@X@ @tiadcyclapliy

haloﬂﬁ%@éﬁ&faﬁ%,‘swaﬁ s r %\4d3§2}heteroaryl or two R%

groyps op|adiagerhang radagisidienl @f@sed methylenedloxy group;
RAGRY96§ ar 0y Fhialiky bAtYeach 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*2is 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;
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R42- cycl oal kyl oxy, R42-cycl oal kenyl oxy,
R42-cycl oal kyl -NH, -NHSO 2NHR16 and -CH(=NOR 17); R
WO 2002/120038 noi eti es and each R i s i ndependent | BCT/US2007/008978
sel ected fromthe group consisting of hydrogen,
het er ocycl oal kyl, hal ogen, -C(O OR48, -CN
-C(O) NR49R50, -NR5 1C(O) R52, -0OR48, cycloal kyl,
cycl oal kyl al kyl , al kyl cycl oal kyl al kyl ,
hal oal kyl cycl oal kyl al kyl , hydadxyal kyl , al koxyal kyl ,
and R52-heteroaryl; or two R38 groups on adjacent ring
carbons forma fused nethyl enedi oxy group; R39 is 1 to
3 R &t N do Imoietieshamd@ach R ds redepenidentiyeletadted ffomithe group

t.h r consi st f rogen.,hal,ogen, an kKoxy: .
cont3find o7 PR, el i fearh oo R R BInAkeR Akytamino,
di(alr?l)aaﬁm, i%@?,;ﬂy@rgxylmlpylcdhﬂbsE-gﬁg;ﬂf;)l/l_hugzogﬁ(g)ﬂﬂalkyl)amino,
-NHHy-N%éLQ?a.FﬁS&qrd-@%@%y 's 1 to 3 noieties and

e slot oLy ety oo

o R g et aredegiitent sisctedipating graypiasisting of hydrogen,
alkyi.{agmn@gdq;malrrgv Bné @?&Edjutwgomfgga gfi‘gg?%alh&vbre —~(CH2)s-, -(CHz)s- or
~CRa RS and 3 Rt Wi thiiipats 10 bl they are atiached;

hiléér“ @aﬁyﬂé?'z detinge éﬁllj@ﬁi#(gé@d@tll fr@fdtﬂ@éﬁu%&ﬁ?ﬁﬁ of hydrogen,

S rogen a , a .or. al Koxy, |
alky}, 5rglK. RfTerD B0 siploalivt GC, dng iz s oy MR G BuR".
togdthenwithehgmitipgerv atortito Wiith litysly ageattasthdd, form@eyclic lactam
al koxy, trihal oal koxy, al kyl am no,

hal 0, - CN,
havmg(i%sn?)?g g]ﬁl'ﬂB?ij OCF3, hydroxyal kyl , -CHQ

-CRP# K?Ibwﬁew,)al ( Qbmbkﬁa?mh,%éogﬁh17 -C(O)NR18R19, alkyl,
-NHC( O al kyl and -N(al kyl )C(O alkyl; R48 is ﬁydrogen,
halqgepy, yor@aléﬂt fifluorerlkyl. triflugrpatiiyl. ayrioali.calkeny!; arlkyl, arylalkenyl,

i I e
et IR YE FeL BRPERERN. WO SRR Zath Wik, alkoxyalkyl
or aliybaromaalkyl; or R49 and R50 together are -(CH 2
ang- (CH2)5- or -(CH 2 T NR39-(CH2)2- and forma ring with
the nitrogen to which they are attached; R5 1 and R52
ar R¥rid setented fiom she geoep consisting ©f dyduggeru alky: fluwroalkyl;

B oA e Ly OO AR BUGAPRI gy Mitens
seladbed friom thye gratpooasnsisting of bikoxyalkyt, @liat t lzalbgedn, hydnoxy, alkoxy,
aryl6¥y, A1 2 TNRAKE "R S SR -NREFONR'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, suifonamide, carboxamide,
carboxylic acid, carboxylic ester and sulfonyl urea.

2. A compound of claim 1 wherein A, is -C(O)-.
3. A compound of claim 1 wherein E, is —O-.
4. A .compound of claim 1 wherein G, is —C(R'R?)-.

5. A compound of claim 4 wherein R' is is H and R? is alkyl.
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R53 i s hydrogen, al koxy, -SOR16 , -SO2R17, -C(O OR17,

-C(O NR18R19 , al kyl, hal ogen, fluoroalkyl,
waledorazrea@l kyl . trifluoroal kyl, cycl oal kyl, al kemnyk2007/008978

aral kyl , aryl al kenyl, heteroaryl al kyl,

het er oaryl al kenyl , hydroxyal kyl, am noal kyl, aryl,

t hi oal kyl, al koxyal kyl or al kyl am noal kyl; and R54 is

selected fromthe group consisting of hydrogen; alkyl;

fluoroal kyl; difluoroal kyl; t-45f| uoroal kyl ;

cycl oal kyl; cycloal kyl substituted by 1 to 3

substituents selected fromthe group consisting of

al koxyal kyl, al kyl, hal ogen, hydroxy, al koxy, aryl oxy,

6. aryl al ko}é},{@d I}%}agk E))V%Q'C{"Ogﬁg%gﬁb) N%'%Nglqc))(}l

C(O)CRl and - CONR1R2; al kenyl al koxy; aryl al kyl ;

ar yI aI ken ero | al k h teroaryl al kenyl ;
7. %mé}ﬁam '{97 1 koxyal kyl :
am noal kyI aryl ; het eroaryl; thioalkyl and al kyl

substituted b 10,3 subsituents selected fromthe
8. gr &150'@8%?‘&%%'8?1[%%[@% |'f 5Traini de, car boxani de,
carboxylic acid, carboxylic ester and sul fonyl urea.

Acoodofcl 1 wher.ei is -C(O-. 3. A
9. co n’p f &fﬁ'm?\ﬁﬁrgﬂ Eﬁl I 4.C,(A 2:orrpound of

cI aim1l V\,herel n Ghis -C(R 1R2)-. 5. A conpound of
m4 wherein Rl is is H agd is alkyl.6. A
10. ¢ o BRSNS A " apesrei R G nni oMb i 0. 7. A
corrpound of claiml wher einis 0. 8 A conmpound of
I im1l wherei und of c

3
1. 1nd) EPMPPURG Oy T witprein BRSABH - Ge omANec iR o fhe ring
struEBjréQ_H. 11. A conpound of claim 1l wherein R32 and R33
are conbined to formthe ring structure Q 12. A
compound of claim1l wherein Q i s . 13. A conpound of
claim1l wherein R32 is al kyl, al kyl, R10 is H,

d,R11 13 wh in R32
12. oA RpnePu gl F e o a“@ ound of cl ai m 1
wherein An is -C(O-;Gnis -C(R1R2)-; Eis -O; the

13. 7, ' [ e o r%fat%lmR;? wherelnREZSZ f"s'raelk‘leo'iit:éb WP RO and R is H.

14. A compound of claim 13 wherein R*? and R* are each methyl.

15. A compound of claim 1 wherein A, is —C(O)-;Gn is -C(R'R?)-; E is —O-; the n in
M, is 0; and R*? and R*® are combined to form a ring structure Q.

16. A compound of claim 1 wherein A, is —C(O)-;G,, is —C(R1R2)-; Eis-O-;thenin
M, is 0; R*? is alkyl, R® is alkyl, R' is H, and R"" is H.

17. A compound of claim 1 wherein B is -(CH2)n4CR12=CR123(CH3)n5- wherein n,
and ns are 0.

18. A compound of claim 1 wherein Het is W-substituted pyridyl.

19. A compound of claim 1 wherein W is aryl, heteroaryl or aryl substituted by
halogen or —CN.
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16. A compound of claim1l wherein Anis -C(O-;Gnis
-C(R1R2)-; Eis -O; the nin WMis 0; R32 is al kyl,
wo3®7iz0730 kyl, R10 is H and R11 is H 17. A cepapuswd7/008978
of claim1l wherein Bis -(CH2)n4CR12=CR12a (CH2)n5-
wherein n4 and n5 are 0. 18. A conpound of claim1
wherein Het is Wsubstituted pyridyl. 19. A conpound
of claiml1l wherein Wis aryl, heteroaryl or aryl
substituted by hal ogen or-CN.-48- A conpound of claim1
wherein Jnis -CH 2- where nis 1. 2 1. A conpound of
claiml wherein RO is H 22. A corrpound of claim1l
wherein An is -C(OQSGn is -(R1R2)-; Eis -O; then
in M is O; R8 is H

20. 34 Camgpye b ehainy 1 Vi ?ﬁfﬁéwﬁér% N3-S H or

R32 and R33 together formthe ring Q wherein Qis Het
is Wsubstitute ri S - (CH2) n4CR12=CR12a
2"’( poHﬂgﬂg"?\aﬁ{ é‘%eﬁﬂ"gr B Jn"is -CH 2- where n
22. l S Alcompduﬁa dfldim Q%h&eﬁpmwﬁ(t(oﬁ— G|, & ACIRRY; W is —O-; the n in

Mo i 7 Pk s HB oD b o Wb g oAk &R s H. and

R s Hndr R%Bﬁa REB eph et fyrmiele Binglt ewhardin @ is 25. A

i nhibiting thrombin receptors conprising
adninl terlng to a mammal in need of such treatnent an
eff rve anmount of a conpound of claiml. 26. A

od of treati ng thronbosis aitzhero cl erosi s,
Het |'~°e¥\('§H8§ﬁ"§te¢m§’M@F¥'e Bsts sHCHanglGh 2568 '67(GH2)ns- Wherein n4 and ns are

0; JERALEAENFALTS habak SRR FeT s arrhythm a, s

Tardiovascul ar or "Circul atory di sease or condition,
heart failure, acute coronary syndrone nmyocar di a

23. 'n@ergﬁ\ggg WU EiR Y 'tﬁé ombotic stroke,
hro ytlc stro e, er| era vascul ar di seases,
o @Ieep v n°t r onbo%i g, Hveno orrboe itsm a
[ar dicseged ass CI d W t [nmone
hera pyy d.l sse _ie i ntrn scul ar
syndr ont Ncer ebr al~y nfarcti '(bn\ m gr ai ne,

mnctl on# »heumat arthriti ¥ heumat i sm
a fibr&sfc disor of the er,
N intesinal tra FSyst em upus
mul ti cler , ?,t €eo Ls, renal
di sease, acute renal failure, chronic renal failure,

renal -vascul ar homsost asis, renal ischem a, bl adder

24, ' an Eﬂgﬁﬁég&glc‘%I s:tlcgjrlo ﬁgﬁﬁgﬁﬁé’ﬁ %‘Pt%tcw:e a?ﬁ&%{rcﬂla compound

Stro cere em a, cancer
of clatinahand,a pbaahacetuﬂlcaikyranqwteble aniepat hy,

25. A method of inhibiting thrombin receptors comprising administering to a
mammal in need of such treatment an effective amount of a compound of claim 1.

26. A method of treating thrombosis, atherosclerosis, restenosis, hypertension,
angina pectoris, angiogenesis related disorders, arrhythmia, a cardiovascular or
circulatory disease or condition, heart failure, acute coronary syndrome, myocardial
infarction, glomerulonephritis, thrombotic stroke, thromboembolytic stroke, peripheral
vascular diseases, deep vein thrombosis, venous thromboembolism, a cardiovascular
disease associated with hormone replacement therapy, disseminated intravascular
coagulation syndrome, cerebral infarction, migraine, erectile dysfunction, rheumatoid
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mal i gnant tunors, neurodegenerative and/ or neurotoxic
di seases, conditions or injuries, Al zheiner's disease,
W@poorntd7ammat ory di sease or condition, asthm, PCT/US2007/008978

gl aucoma, macul ar degeneration, psoriasis, endotheli al

dysfunction disorders of the liver, kidney or |ung,

i nfl ammatory di sorders of the |ungs and

gastrointestinal tract, respiratory tract disease or

condition, radiation fibrosis#47endot heli al

dysfunction, periodontal diseases or wounds, or a

spinal cord injury, or a synptomor result thereof,
arthdﬁepwﬁeﬁim@ﬁiﬂdniasﬁsglmsimga fibradicrdisomder iof the der kidneyh lung or

inte%ﬁﬁ ttg%sqi: i)?s% f gx's\é%ryﬂb gﬁosg{sa?rtml %\?éﬁ:éé)rggﬁcgngeoporo&s renal
diseaskl, agut renal dﬁuﬂﬁgsehmm@ cércbltgameL senalvaseblae hoovedstasis, renal
n S |. . Seas,e e rd 1l latl op- .or
sl BIRadeE IR EIoD: Bieles, diabefic Ren Ry tarbral Ytroke,
cerétTragrs@henﬂé mémwrmsstcancet gAtlandma, rr@nﬁl célUB@r,chr'TZ\gan&uropathy,
a astr oi testln tract or other an. ..
malgran B ROLE. Qe Epdeaeaeraiie Anor Reuikafic diehaps, Fauditions or
m;uﬂéf ﬁﬂﬁﬁeﬁﬁeﬁ@ﬂiﬁdalstéﬂahﬁnfg&hﬁiégbtb} dls%bﬁéﬁit cobdition; astiima,
as m on as 185} roncnil ti r cnronjc | r S
gl Rragbacalsy Spgenpiail REONAsH. Ansi il oy Slueiop Siarders of the
livet, Kidrég\edr eyl infRnGmatssy cnsomrgbg tRY RS and gastrGifitestinal tract,

'esmaipafdgagméﬁsm &r Gobdtion’ radigfibR eesiecoiidlneld dysfunction,

penaﬂ;mtaﬂ measleat@mbumd; ecﬁm spmai\lcél‘tﬁlrmﬂly er dlmem or resuit
son s

thergf, cRRSIDE AIBRIPIRG R BMPPLINTI Al St PPgent an offective

amb et of att\l@asttlm‘céimmipwablof@bimctlve agents. 32.. A
nmet hod of treating thronbosis, atherosclerosis,
restenosi s, hypertension, angina pectoris,

27. andigRiteRog olfelaa:tnezis WHepeethe, inAamhyatony disease or condition is

ovagscul.ar circulatory di sease or ition,
'f"t‘;‘:\@SﬂP"Y ﬁYGF’éO'“ScEFP@"c%?l?ﬁaP aGRiYTer aﬁ?@'@ﬂpa. gr chemotherapy-

mdmd&ﬂpfdhmate et ﬂﬁléfnhﬂn@mfdlséﬂd%r of i@ Gastromt&stirif &ract, lung, urinary
%fﬂ‘é’ nmboenpol i ¢ stroke, peripheral vascul ar di seases,
bladder, ggstraintest Yackor ¢ 98Rr onboenbol i sm a
cardl ovascul ar di sease associ ated with hornone
t hera di. ssem nated | ntravas
B. (.o P ISBA o FlrB25 WrETery (e reapuPlary Smet isgaseqs condition is
reversitslé lalnrwxiycsﬁstnmﬁo@n asthrad/ehinic asthima tbrdnchitis or chronic airways

di rheumati sm astrogliosis, a fibrotic disorder of the
'S§35Fer, ki dney, Iung or

29. The method of claim 26 wherein the cancer is renal cell carcinoma or an
angiogenesis related disorder.

30. The method of claim 26 wherein the neurodegenerative disease is Parkinson’s
disease, amyotropic lateral sclerosis, Alzheimer's disease, Huntington's disease or
Wilson's disease.

31. The method of claim 26 further comprising administering at least two
therapeutically effective agents.
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intestinal tract, system c |upus erythematosus,
mul tiple sclerosis, osteoporosis, renal disease, acute
WO 209af12¢730 | ure, chronic renal failure, renal vRGHUS2NT/008978
honeostasi s, renal ischem a, bladder inflanmation,
di abet es, di abetic neuropathy, cerebral stroke,
cerebral ischema, nephritis, cancer, nelanom, rena
cell carcinoma, neuropathy, malignant tunors,
neur odegener ati ve and/ or neur-g8oxi c di seases,
conditions or injuries, Al zheiner's disease, an
i nfl ammat ory di sease or condition, asthma, glaucom,
32. rramhmthmgétreaahgd)hromlsmw,asﬂmrowldmdimlreatenosns hypertension,

e Ao B 8058eBhed B ar e ciihascar o
curctgatﬁry@jlﬁaﬁﬁ oneondition | hedrt $gilurel acytet dicﬂohaﬁ!} syadront, myocardlal

ot R S T AGSstcSHE ShS Bbolyic sroe, parphera

vasapandiseaeéd déepl wm thrombogip venoas thu@ﬁ’ﬂ!b(bemb@nﬁhl, slmdnovascular
adm ni steri such. treat ne

dlsegp Aasspglate &gﬂ{h h%qm%n% 5?&!6&%8‘%3? ttgérgﬁp% |sisprm|nated miaravascular

coagmﬁﬂbﬁ@yhdfbr\‘kt beﬂibréleiﬁﬁércﬁﬁﬁ mifhatrie) tbctile dysfunction, rheumatoid
rdi ovascul ar t hod of  cl

2
arthifis el Re Saligsis, SLibIPUG Aieqrar Of Uit v, Kenay, lung or
mtestsnaﬂ Q}mtq%témmddme &ymmnsm&ssmwgol@fscldrbeﬁb@xmorosus renal

bi osynt hesi s, i nhi bitors, /111a ant
d'se?ﬁPo %a ki %%n?%’f’?"’ %‘d@?g%"%@ yaphY é?‘°m903tas's renal
ischiefia pbladder urﬁmhmwgedmtesﬂmbbéﬁxf AeufdtAY ecerebral stroke,

i Sts, thelin ant oni st's, t ensi
cerdiSh{BROP LA SRl FANGRT GraanAE FanaLAIb G Idgcheuropathy.
malignbnbturabes mﬁp%@g@wﬁnw andio l@éwtﬁﬁoxmﬂiheﬁsébebchdltlons or
. ..aggr tion,inhibitors e net hod
injuGe ARe e S iReBrenar nfaamAIGaLisaRss o5 cong o, Aathima.
glaugbtnas,ahaciied degenetdtidrg psopasisn éhﬁbtﬂtﬂlavﬂyﬁﬁmbtlbﬁ disorders of the
liverg ﬁg%m%'né’égngf a%g;grﬁ%yddg%bg?%sggp% raﬁ'ld( ﬂ@stromtestlnal tract,
respigoly waed d@%é@b |©¥ ateﬁuiugg Et_lﬂ_ﬁﬁﬁén ﬁbﬂ)§i§ ]E)éﬁ(fdthél‘@ dysfunction,
isulfa e of ¢
perigHBRlal AaAseR i WOGHS G B IOGRS HUnlgerp SYAPRIom o result
confftiginid AdANNISRAY £ mardmal in AeBEBlIc tréatiéntlan Sffective amount
]E)Wur I fclnglgd fo%:[;@'phﬁa'\ Bcpmgqgéutqrr]h\gft)lfa Ia(t: bé‘%{;néqlﬂe: g%tlﬂl?lgl'\% cadrdlovascular
gehﬁdl ation- or chemcal -induced toxicity in
non-mal i gnant tissue in a patient conprising

adm nistering a therapeutically effective
33. The method of claim 32 wherein the additional cardiovascular agent or agents

is selected from the group consisting of thromboxane A2 biosynthesis inhibitors, GP
lib/llla antagonists, thromboxane antagonists, adenosine diphosphate inhibitors,
cyclooxygenase inhibitors, angiotensin antagonists, endothelin antagonists,
angiotensin converting enzyme inhibitors, neutral endopeptidase inhibitors,
anticoagulants, diuretics, and platelet aggregation inhibitors.

34. The method of claim 33 wherein the additional cardiovascular agent or agents
are selected from the group consisting of aspirin, cangrelor, clopidogrel bisulfate,
parsugrel and fragmin.
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anmount of a conpound of Claim1l1. 40. The nethod of
claim 39 wherein the radiation- and/or
wa@ b@nmitzeBe | nduced toxicity is one or nore of |iPCEES100A008978

fibrosis, pneunonitis, intestinal nucositis, oral
mucositis, intestinal radiation syndrone, or
pat hophysi ol ogi cal mani festati ons of intestinal
radi ati on exposure. 4 1. A nethod of reducing
structural radiation injury i-49a patient that will be
exposed, is concurrently exposed, or was exposed to
radi ati on and/or chem cal toxicity; reducing

35. i nfihavaticsdof claim(Bt wheteihfihé additiorize cardiosasculasagents are
concu renm erg,os&d or was exposed to radiation

aspigp ang clorigrarg| bisgltats-1y: adverse tissue renodeling in
a patient that wll be exposed, is concurrently.

exposed, .or s, exposed ta radiatj.on and/ or chemi cal
36. ¢ ol N8 s OF CRTEL OB BYRG AGIANA GerdipuSgaiar Sgents are
aspitinf&td pardugtepati ent that will be exposed, is

concurrently exposed, or was exposed to radiation

and/or chem cal toxicity, conprising admnistering a
t her apeuti c effective.amunt of a conmpound of

[ 1y .
37. ¢ TP%'E.Q °A°Jr%'m1§d"&“"(?§§?mg a cell proliferative
di sorder in a patient suffering therefrom conprising
38. ad il compeundgpfaiailven dpésdlatea foymef f ecti ve anmount of a
compound of claim 1.43. The nmethod of claim42 wherein
the cell proliferative disorder is pancreatic cancer,
39. gl iromethod af treatingorgreventing eadiation-aorcehiemipal-imduced toxicity in
r east. cancer rostate cancer

canger L hyroi d . .
nonggfighant ttlein s Brient.somBisin ATEIRkIRP £etgpeyfipally effective
amoiirt ofet todpolindlcfiChaitd \wherein the glioma is an

anapl astic astrocytoma or a glioblastoma nultiforne.

40. The method of claim 39 wherein the radiation- and/or chemical-induced toxicity
is one or more of intestinal fibrosis, pneumonitis, intestinal mucositis, oral mucositis,
intestinal radiation syndrome, or pathophysiological manifestations of intestinal
radiation exposure.

41. A method of reducing structural radiation injury in a patient that will be
exposed, is concurrently exposed, or was exposed to radiation and/or chemical
toxicity; reducing inflammation in a patient that will be exposed, is concurrently
exposed, or was exposed to radiation and/or chemical toxicity; adverse tissue
remodeling in a patient that will be exposed, is concurrently exposed, or was exposed
to radiation and/or chemical toxicity; or reducing fibroproliferative tissue effects in a
patient that will be exposed, is concurrently exposed, or was exposed to radiation
and/or chemical toxicity, comprising administering a therapeutically effective amount
of a compound of claim 1.

42. A method of treating a cell proliferative disorder in a patient suffering therefrom
comprising administering a therapeutically effective amount of a compound of claim 1.
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43. The method of claim 42 wherein the cell proliferative disorder is pancreatic
cancer, glioma, ovarian cancer, colorectal cancer, colon cancer, breast cancer,
prostate cancer, thyroid cancer, lung cancer, melanoma, or stomach cancer.

44. The method of claim 43 wherein the glioma is an anaplastic astrocytoma or a
glioblastoma multiforme.



