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MONOCYCLI C AND BI CYCLI C H MBACI NE DERI VATI VES USEFUL
AS THROVBI N RECEPTOR ANTAGONI STS BACKGROUND OF THE

wo DMENTd7AN The present invention relates to hi PUBRTSI087/007497
derivatives, which can be useful as thronbin receptor
antagonists in the treatnent of di seases associ at ed
with thronbosis, atherosclerosis, restenosis,
hypertensi on, angi na pectoris, arrhythm a, heart
failure, cerebral ischem a, qstroke, neurodegenerative
di seases and cancer. Thronbin receptor antagonists are
al so known as protease activated receptor-1 (PAR-1)
ant agoni st s. The conmpounds of the invention also can

be ugRN X @&é%hlmh@t n@m\twmrésf or
t he Tean §T apus
eryt hewms L 0 S

ost eoporosi s, renal ischen a, cer ebr al stroke,

BACKGﬁT@LﬁQbﬁFiﬁQEQQ E{N—ﬂ@ﬂ{]rl tis, inflammatory di sorders
oi ntestinal tract, and

Themeﬁmtonyenmm relatesdodimbasing dggvativgs, syhicl cantmyseful as
thrombin PQ; O%l‘?tréfgoﬁfé'ié’ FHaﬁ’\ {eo i RSF EQASH %é&cngfé% with thrombosis,

SO Te armaceut | ca osi t1ons
atheroscrtemsrs sres@rmslsd h(ypanenam ampinenpectoris, anbymnmla heed failure,

ceetralbe, S EbciRg Bl B SBhe§ S SR oo eceptr
antagoni¥ts bré apgskiowh Wotﬁaﬁwbai\ated aemﬂ:tar—1s(|ﬁm-lrﬂ)mn§agwlsts The
compouaei o Ebihe E3hi5s At RSB BBk Lophfmropinnivtor
for the tidigtinehe of Bafurhatoid bReritis esstemic hipusherythErhatosus, multiple
sciorosiy SRR S orRu e B e UA B bl fcneri
nephntlé hﬁf%?ﬁhfhtéﬂﬂd%bﬁdér@@ﬂﬁéﬂur@sﬂdn@ geatromtegtiresitraat) #nd resplratory

hronbi n recept or_ ant agoni ti des have
tract disg BT ARE A EREIBIS STaY ODEUAERPD ShroBie as e and bronchits.

The invéritiH ¥fsBQreFé{Q§ ttd) bHaHRBEe @ ca’ﬂl'@oﬂ‘i’pé&ﬁ&ﬁs QBmTp'i‘l%mQJSéid compounds.

receptors. Bermat ow cz et

Thtoobjn nqoknm@mo hgge a wtetunf mvﬁﬂéﬁt'ﬁﬁéfﬁrﬁﬂ%e'éiﬂ@es Thrombin
iscl r
receptog %g@ﬁcﬁfg? 25’ b?ﬁ%rggigph%cﬁ% gﬁ?g?n%sgﬁ%taﬁ platelets, vascular
smooth mtiéalla ce%,eemﬂcghahmcbeﬂsmﬁtyubkajs NHds ahell' efore expected that

Nt rans-cinnann
thromblrb raﬁ%rh oy aHg%o '%3 L}B krblé ngnﬁmztheﬁée?tmae t%rt%%rp%otac,
inflammatagpatherastlegstio and flbrcmralli‘soamsdisom*& as\Well as other disorders
i shed Febr uar VA Cannabi noi d
in which, é‘é@'ﬁé’é’? gnBéFsorﬁé:engrtpﬁgy 9@%}1%511%'%5\‘3%%? G protein
TRuRIbeE reSspt antagonist peptides have been identified based on structure-
activity studies involving substitutions 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-flucroPhe-p-guanidinoPhe-Leu-Arg-NHz and N-trans-cinnamoy!-p-
fluoroPhe-p-guanidinoPhe-Leu-Arg-Arg-NHo. Peptide thrombin receptor antagonists
are also disclosed in WO 94/03479, published February 17, 1994.

Cannabinoid receptors belong to the superfamily of G-protein coupled receptors.
They are classified into the predominantly neuronal CB4 receptors and the
predominantly peripheral CB; receptors. These receptors exert their biological actions
by modulating adenylate cyclase and Ca*? and K" currents. While the effects of CB1
receptors are principally associated with the central nervous system, CB; receptors are
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They are classified into the predom nantly neurona
CBi receptors and the predom nantly peripheral CB2

WO e@epeeors. These receptors exert their bi ol ogPCHIS2007/007497
actions by nodul ati ng adenyl ate cycl ase and Ca+2 and
K+ currents. Wile the effects of CBi receptors are
principally associated with the central nervous
system CB receptors arebelieved to have periphera
effects related to bronchiab constriction,
i mmunonodul ation and inflammation. As such, a

WG PR e R TR ——
and mﬂaﬁfﬁﬁgﬁéﬁt S dMdH; ar é’éléBWé)CQ eESptor lbhdlﬁgﬁg@ﬁlt & éxpatied to have

emat osus, [tiple sclerosis, diabete
therapelmgttgdjpomtgiescontm{aqf m%ﬁso@@t@ﬁ Mgth QI@LHR%"O'C’ arthritis,
' n €rénal
ovstemic bR LIS, nBRS Lifosib st eitodhsendiene
ischemia, eepébral stroker cerebaldschrmia, sephritis, infemmatane digardgis of the

lungs ang e(feﬁxg)zﬁfe%ﬂp?fsﬂ%}gn bﬁﬁ?ﬁ%@g@@ﬁ& ?%&g(;él‘sssé@ ?\Aﬁeversmle airway

obstructiBanshiahic Kstrenalzand BoachitisdRo§y. Ped®eesCurr. Mek)Chem. 6(8),

(1959, G5 B3 oeBaPL RS Hk ) 6316 g8be) od 1 1 @

Hanbagine| atpipdtidinecilkdloklyol thefosmafa ( +) - h| mbaci ne is

di scl osed in Chackal amapnil et ai, J. Am Chem Soc .
118 (1996), p. 9812-981 Jtuted tricyclic
thronbi n receptor antaggni di scl osed in US

6, 063, 847, US 6, 326, 380 \arth L4S._~Seri al Nos. 09/880222
(WD 01/96330) and 10/ 2E715. SUMVARY OF THE | NVENTI ON
The present invention r & ate A conmpounds represented
by the fornmula I: f or mulM4Crpo a pharmaceutically
acceptabl e salt, solvat ariedter of said conpound,
wherein .- represents a doubl e bond or a single bond,

has beefdd@etiffied dea rhmsbdalmmaemr natagordsient he tetahsyritbesis of (+)-

vy BRI Lo R SRR i) .
0812-98133-. - (CH 2 K) -(CH 2)S, -(CH 2 )-NR6-, -C(ONRS-,
CH 2WCR 12=CR 12a (;HE
S@Pﬁmgteé @w@oqlfs thmk»l& rﬁcﬁthféftSa@‘g"'P 3423%@59@33&@ US 6,063,847,

us 6,32'6"’.?@?5%%‘@ St NG Oof8eD 230 W20 1 BB 30) RRETOIRT 795,

ted fromthe group consisting of hydrogen, -al kyl
and hal ogen; G and J are independently selected from

SUMMARM OF THE @queNstioNy of - N(R54) -
The present invention relates to compounds represented by the formula I:

formula |

or a pharmaceutically acceptable salt, solvate, or ester of said compound, wherein

______ represents a double bond or a single bond, as permitted by the valency
requirement; with the proviso that R™ is absent when the carbon to which R™ is

attached is part of a double bond;
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-(CR 1R2)-, -0, -C(O-, -S, -S(O- and -S(0O) -\
Wi th the provisos that selection of G and J does not
w0 e@alize77n adj acent oxygen or sul fur atons andPCTras20a1/007497

| east one carbon atom appear between sai d oxygen,
nitrogen or sulfur atoms; each nis 0, 1 or 2 wth the
provi sos that the sumof n variables is 1, 2 or 3; Het

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

to 14 atons conprised of 1 80 13 carbon atons and 1 to

4 het er oat ons independently sel ected fromthe group

consi sti ng N, t pr at _
B i dChig)nt; %(&é'#ﬂ) -G g@ﬂ' % '%erngso’ngy@&%d] | ngﬁfg) ’
heteroaromatl C group, wherei ngg rwg r}g@tréﬁen can form
I aP— RafHMAL Yol 2 A k51 wiedeip, n3 is 0-5,
e@}@% %R |se§tqt ache%?ﬁ%ooB by a carbon atom'rin °
ng and ng&f@ﬁfde;mﬁldlewﬂyrmﬁnandeRMeﬂnd\;Ré%&)ar@ indepsaridentiyselgcted from the

to 4 noieties, erein each Wis independently
group COS‘éISé'BQéﬁ Wﬂm@%ea%)"cﬁm B8RIER: i ng of hydrogen; al kyl ;

ﬁﬂd tiderity rﬁédﬁéh f"d‘f‘ ithé @%@@bbﬁbbstln of N(R54)..

eterocycloa het er ocycl o

(CR1R i-ub@t-,l -ijéd -By, S+ apd -§|(€$&leth dhe Qx@ylsog@\{at selection of G and
J does nét fés\dl h%&?igﬁ J)ﬂ/ge\‘ll o ﬂtom@eérﬁi ft\dtleast one carbon atom

eroary er oaryl al kenyl ; hydroxyal kyl ;
appear uhmgdnmyhbkygenmﬁmgahlqusu'fur R&Qfaﬁn noal kyl ;

é ﬁyh) %ﬂg@?ﬁh@ rov%%'s:ﬁﬁé@q sdﬁ“ﬁ?)ﬁ’v%%?ﬂﬂ@ﬂé 9X¥or 3;

Heﬂi(é)nﬂjrﬁ:Sb;- or@ri2yalid Iﬂitétbaromatyj grioup; of Tty Nfatqms -comprised

of 1to 13%%339 %E)eng aﬁﬂﬁ@ﬂ)ﬂ@L Yat pr Nﬁ' c}enﬂ%@ﬁr&ﬁv the group

consistind 86X RD24{OB\With R pﬂivisnxtﬁa& mm‘e anet real adjacsink pikygen or sulfur

atoms oBeR 15l Ol Sh el e S S an -oue

Wi k wh MR—léstsQ)ttédskfed tO\R Earbon
or s st ep B iU el -

atom nngy’gembpm zp@ql \A@}erelg(’r@;a Ijetagqg}wp isgubs e@?l{atfélﬁyélhgo 4 moieties, W,

whereln\Mét% F ?ﬁ&ﬁi QB&eGWréthhélfgroUbr&)rfé@lmg of hydrogen alkyl;
I ona orm a n w th a nethyl enedi o grou
ﬂuoroaliallhodlfnoma&wl rg@perariiyl] 9y<§@au§wk é@twmmqaéﬂérwﬁmcycloalkyl

substtufsR 5oL SNV G A eiay Peai i agnys oteroany
heteroaBAidRyy hewwbqlldﬂkénylahydmﬁyaﬂwl,,dthyad rendyakkyl; aal‘layloalkyl
alkylamiggpifuh AP riaRRA HSAYY ks atkEavidtv, RalpBel NReRS;
B R
-OCHRmphenwapneaoxwleylt N HOQRT8;GNHC(O)ORE, -NHSQpR1S; blphenyl
-OC(RG);;QQ%)R{,; and ; : (g})g{ﬁ‘{ﬁt% tarl]l?ofyr g&/t;ss’t%utter}jaby alkyli] OlarrcmllnroI o
-NHC(O)OR17; R21-aryl; R21-heteroaryl; alky! optionally substituted with -NR'R?,
-NR'COR?Z, -NR'CONR'R?, -NR'C(O)OR?, -NR'S(0)2R?, -NR'S(0).NR'R?, -C(O)OR", -
CONR!'R2, heteroaryl, hydroxyalkyl or -S(O)z-alkyl; or -C(O)NR4RS5; wherein adjacent
carbons on the Het ring can optionally form a ring with a methylenedioxy group;

»

R1 and R? are independently selected from the group consisting of hydrogen,
alkyl, fluoroalkyl, difluoroalkyl, trifluoroalkyl, cycloatkyl, alkenyl, alkoxy, arylalkyl,
arylalkenyl, heteroarylalkyl, heteroarylalkenyl, hydroxy, hydroxyalkyl, alkoxyalkyl,
aminoalkyl, aryl and thioalkyl; or



each other, where said heterocyclic ring is

unsubstituted or substituted with one or nore groups
wa@edogaredt from al kyl, hal ogen, hydroxy, al koxyPCHU§100%§07497

and aryl al koxy; R3 is Rl1, fluoroal koxy,

di f 1 uor oal koxy, trifluoroal koxy, cycl oal kyl oxy,

al kenyl oxy, al koxy, aryl al koxy, aryl al kenyl oxy,

het er oaryl al koxy, heteroaryl al kenyl oxy, hydroxyal koxy,

al koxyal koxy, am noal koxy, gryloxy or thioal koxy; R8

Is R*-al kyl, Rral kenyl, R*-al kynyl,

R and h%t(ﬁ%%qg %é%tlpgﬁgﬁéo Rgggﬁ k%k?? tog?ﬁerli‘l%z\@ Ropg or bicyclic
heterocyclg @1 3 to {8 DS, witk(1B N{SRBadoms d&Réd from —O-, -N-, -S-,

- NR4 OR44 | -NR43C(O OR44, -NR43 NRA4RAS
-S(0)-, -S(®B¢ Q"d)zﬁi’(ﬁ))',-‘w(' @)‘%FRA%S\F@‘A thatsy and %ﬁpg atoms are not adjacent to

CE kY LR%UD tltuted or substituted with one or more
each othEZ, ﬁériéer Olé rd%%“é"ﬂ ) A Cﬁ(s: uts

groups saxm;teqcrbm amyémaloggn mozsycal QX!k)ﬂWKHY and\astalsRKKE 6

F%WP& 17 )Qlf&ﬂ g{%\kg%enyyaﬂﬁ?&@ h% Walkenyloxy,

alkoxy, a’ﬂiéWoxy?éqhalRéﬁyko&yt hdweamkbyy,d‘lﬂtema}’dlalkwloxy,

hydronyﬁéapr&\%(%} @Fg %¥C| OWSRP%?@ %éﬁl alkP&‘OQen - (CH

Rg)é‘g! Ng?;?’ﬁ(en éW&IR?hMS@%n@iero@(jbloalkyl R*-aryl,
n n
R¥arallghgR aysloRin. R g G s SO s iR ?réﬁ%m“
-C(O)NFEORH SNWQRW -NRG'*’@@?{R“?&NR*SC eﬂdR‘al mﬁ:(enwpé
het roar 0 al
NHS(ONE SN o Rtk KT bandoky. B lkymyioxy,

heteroc
R“°—hete%§%@>$ 4%21%3_@& X@x@rﬁ% IB-éJﬁB?j\ﬂo&(}"R“z-cycloalkyl ‘NH-,
—NHSO%HMM?BOQ M (CH2) neC( O NR28R29 where n6 is

q!ﬁa&"@ﬁh ?oéﬁhgpglr ng @7 ndependent |y sel ected from

nsrs hydrogen, al kyl , phenyl,
Hydrégeh, alikyl @rlpghenylior R4 and RS together can form

%rln wth the nitrogen to which they are attached,
efwdroaen aralkyly formed by R4 and R5 is optionally

eéﬁsﬁmlé‘frﬁﬂa nH'énﬂQ seidbte@Rora hydfégrHilkyll ciBi8alkyl haloalkyl,

takentoe ng orm a splroc

halogere{GHongNHELBPRE °h G M SHE QG " S IQINRIRS,
—(CHz)th@%l%B@ggﬁgj gt@ﬁz),,s‘fmsw\l@@ﬁés?bﬂa &9 SCteNRERPNGhere 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)YOR™®, —~(CH2):sNHC(O)R™,
—(CH2)neNHC(O)NR*R®, —(CH2)nsNHSO2R, —(CH2)nsNHSO2NR*R®, and
-(CH2)x6C(O)NR?®R® where ng is 0-4; where R* and R5 are independently selected from
the group consisting of hydrogen, alkyl, phenyl, benzyl and cycloalkyl, or R4 and RS
together can form a ring with the nitrogen to which they are attached, wherein said ring
formed by R* and R is optionally substituted with =O, OH, OR" or —~C(O)OH; or

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

consisting of O S and N, R16 is independently sel ected
wo ca@miizdrel gr oup consi sting of hydrogen, al kyl , P@Ehes3007/007497

and benzyl; Rl6a is independently selected fromthe

group consisting of hydrogen, alkyl, phenyl and

benzyl; R16t> is hydrogen, al koxy, alkyl,

al koxyal kyl -, R22-O-C(O -al kyl -, cycloal kyl, R2 1-

aryl, R21-aryl al kyl, hal oal kyl, al kenyl, halo

substituted al kenyl , alkynyl hal o substituted

H@f’gp%@%nt[]y %91:? d\g er the w@%ﬁ@%ﬂﬁtﬁ oiahyc}/rogen( gﬁyl

phenyl aﬁ’a P)A»C(O) al kyl - R28R29N-C(O)Oal kyl -
R280OC( NR29-aIkyI R28S( O) 2N( R29-a|k|-
RF@BIEZquem}gr@enQyFagyctﬁd&fyq)m e group consnstmg of hydrogen, alkyl,

S(0) 2N(R29) - al kyl -, Re8-C(O) N(R 29) - al kyl -
p“e“y'aﬁé%%&tsgogzélkyl)a%soz aIC()( )-atky

k
R(‘;@hé AR @gRralakixy, alks-Bkoxyalkyl-, Fé%’ -Q(CQ)-alkyly| cyqi@a'kyl R?'-

.h
aryl, R? anSI[?Bq% %éeégwyﬁg%?nsyﬁ §Ss§)§gﬁﬂft% rﬁﬁtﬁﬁyﬁ){]loﬂbfor&bstttuted
alkynyl, Réhﬁetlerom (m?&hat@romm)hw@ga —rwtzmqycmatkyl)-amyt-
RERPN IR RTRI I r@go%w 3%5%&93?9?@% WB@S‘O(O»;(R"‘: o

28 i 2 B2 N S (o) N R2 " _
sts(O) egFt tb }Lgﬁzw%mei?wwl )ggwmx% (0)2N( )).:myn- .
R™-CIOPNGT &) Bk T Ry PRy AT (Rl el
alkyl-, R“ﬁé@?’z - Ak or hyStdPaRiLR2 or al kyl substituted with

two noi et| es sel ected from cycl oal kyI hal ogen
RAY ds indepentirnity selegadfonmihe greurcepsiRing of hydrogen, alkyl,
henyl & OR2, -NRLIS(O 2R2, -NR 1S(O 2NR1R2, -C(O OH,
pheny Ll and -C(O NR1LR2; or R18 and R19 together with
Rﬂﬁfamil RiDgrnhydrogenc hIKyﬂl@Wb R -atryla bleteroahydr eycloalisylo

heterocnclg ﬁ@%ﬂ I &yr%ﬁéﬁqg slggyl Pyg E]JM Q@ngwmyl having
heteroary‘ﬁs@)mk tl r%t@}c?arymutebxﬁa@ cyOMJéIkylblxzakktytﬁ\(hetetrtr)]bwlylﬁlkyloxyaIkyl
O atons are no 0 el
alkoxyalkyionyaikibBLO ) k-5 OGOBUR T R SpRafiutet Wih pBe or two
moneﬂe&é@l‘é@fmﬁﬁbﬁ%ﬁ%élkﬂﬁh Wﬁt@:@en hydr oxy, ?ngg%

NR'RE, AR GOSN Lm@%#} Nmﬁig()@fs Npuﬁzé\'(%)cz& OCR 1,
S ORIEE POl i gope ek

R'&@pddRY® togetreovriiRthe nitrogen to WhICh they are attached, form a mono
or bicyclic heterocyclic ring of 4 to 10 atoms, having 1-3 hetero ring atoms selected from
—O-, -N-, -8-, -§(0)-, -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'RZ, -NR'COR?, -NR'C(O)NR'RZ, -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(0)OR?, -NR'S(0)2R?, -NR'S(0),NR'R?, -C(O)OR" or -CONR'R?;

R21 is 1 to 3 moieties and each R?' is independently selected from the group
consisting of hydrogen, -CN, -CF3, -OCF3, halogen, -NO, alkyl, -OH, alkoxy,
alkylamino-, di-(atkyl)amino-, -NR2R?®alkyl-, hydroxyalkyl-, -C(O)OR'7, -COR17,
“NHCOR6, -NHS(0)2R 16, -C(NH)-NHz, -NHS(0),CH2CFj, -C(O)NR*R?,
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R21 is 1 to 3 noieties and each R21 is independently
sel ected fromthe group consisting of hydrogen, -CN,
WO @13/1267ACF3, hal ogen, -NO2, al kyl, -OH, al koxpCT/US2007/007497
al kyl am no-, di-(aikyl)am no-, -NR25R26al kyl -
hydr oxyal kyl -, -C(O ORi ?, -COR17, -NHCOR16,
-NHS(O 2R16 , -C(NH)-NH 2, -NHS(O) 2CH2CF3,
- C(O) NR25R26, - NR25- C( O - NR25R26, - S(O) R16, -S(O) 2R16,
-SR 16; -SO2NR4R5 and - CONR4 R5; or two adjacent R2 1
rmi eties can form a nmet hyl enedi oxy group; R22 is

e SOk SRR = BR st NR g hficon By ortve
adjacent el 96@133 caﬁrfSrrh ogReNdentdvxgereaped from the group

consi sting of hydrogen, al kyl, and R37- subst,gtut ed23
RZ,?I |b)HydrMQem calkylRBRenyl, behaglh cGOR G EMNRIER,

SR B IRE T Ia R R T DIOR R .E“ZPi'yl

haloalhmb alkenyl haloalkenyl al kynyl ; cycloalkyl;
cycl bkypalkyl cyctoalkyl substituted by 1 to 3

REMRoxy B oyl wFET REnangae ) @?%98“&@‘?*5’ éé'be%r“?f om the group
consistin@rofl Fijdcogen, alkid] BAd Rﬁﬂ%‘lﬁdﬂﬁ{\lﬂég acl)kﬂl R is selected from t:;a
oo cor S g RO Bt o

is alkyl; FaIEHIk Elameéﬁwmadamehm aINRZk'IS’IE cyd(dzféﬁﬁglfﬂéclealmmla@oalkyl
su bstntute@@y&{ to 3%&@@%&34&% %ﬁl %&g} 89%3|st%é)2)%oxyalkyl

alkyl, ha11 @0 e RSy : k h I g LNRbRéonS| sting of
én, a a
NRIC(QIRA) IR N Ry IR B dﬁﬁ%{ok o RR R,
-C(O)orgzghax-bd‘nﬂ‘ﬂh ar&% 'h%térdaﬁyﬁh&tér@by@éamw af lsubstituted
I's sel ected rom t qg: consi st| ng$ %gdrogen
with -NRARZy INR TGRS NBICONR F%we (RIOR’e-NB
_NRts(ﬁﬁgﬁRgguﬁ‘é))ﬂﬁm _CONRTE ShPHsdalogen and al koxy, R28

are ‘rndépendently sel ect ed fromthe group
R4 rﬂ%ssnmsz%érmmdepgedenw kelected frorytheagipus egnsisting of

ool BB AR LRERIL AR SRR . ayeeato.

alkoxyalRgll, 6§y, ard a%&yand R29 taken together form a

§Pl r? % gntlglgle fosarFLELORRY ICSHELY froMAnBBrb08 cnsfting of
hydrogen alkyl and cycloalkyl, wherein R¥ is optionally substituted with -OH,
-C(O)OH, halogen and alkoxy; ’

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

R2 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,
R3. alkyl, R%*alkenyl, R¥*-alkynyl, R**-heterocycloalkyl, R**-aryl, R38.aralkyl, R*2-
cycloalkyl, R*2-cycloalkenyl, -OH, -OC(O)R*?, -C(O)OR®, -C(O)R*, -C(O)NR*R*,
‘NR®BR*, NRBC(O)R*, -NRBC(0)OR*, -NR¥C(O)NR*R®, -NHS(0)2R*,
_OC(O)NRBR*, R¥-alkoxy, R¥-alkenyloxy, R¥’-alkynyloxy, R**-heterocycloalkyloxy,
R*2-cycloalkyloxy, R*2-cyclo-alkenyloxy, R*2-cycloalkyl-NH-, -NHSO.NHR™ and
_CH(=NOR'7);
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R32 and R33 are independently selected fromthe group

consi sting of hydrogen, R34- al kyl, R*al kenyl,
wR2eoalikermy| , RA0- het erocycl oal kyl, R38-aryl, PCT/US2007/007497

R38-aral kyl, R42- cycl oal kyl, R42-cycl oal kenyl, -OH,

-OC(O R43, -C(OOR43, -C(OR43, -C(O NR43R44,

-NR43R44, -NRA3C(O) R44, -NRA3C(O) OR44,

- NR43C( O) NR4A4R45, - NHS(O) 2R43, -OC( O NR43R44,

R37- al koxy, R37-al kenyl oxy,7R37-al kynyl oxy,

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

cycl - al kenyl oxy 42 cycl oal k O 2NHR16
OF%A% gompinegt aﬁi%%é‘ér@o}bngai\l forma

ring structure Q beI ow vvhereng i s hydrogen, OH,
al koxy, hal ogen or hal oalkyl;/ Q is fused R substituted
aryl, R-substituted het&roar R-substituted
heterocyclic ring of 4-8, geofs containing 1-3
het eroat ons sel ected fEOMI \S, S(O, S(O 2 and NR22
with the proviso that S amd GRPannot be adjacent to
one another; or Qis R10 gnq_|§11 are i ndependently
sel ected from the group consi sting of R1,

where f | uoroal koxy, difluoroal koxy, trifluoroal koxy,

cJ oal kyl o I , aryl al kenyl oxy,
Rﬁé J@Y@'ﬁ%"a X@kg%&é?é%?@ I%g?ﬁﬁgé]é?%iy ydr OXY alykoxy
Qas Kwetﬂﬁégxlystltatddml R})sybsmuy(bd)klyatemarylhé@b@émyed heterocyclic

rovi ded t ri.n f &h 22
fing of 433 Sihis aptAIgn o IRE RS SUSHRY forf ¥ S8R RE. and NR
with the PRiso Bi&t SaadRd taanet bbeeijcerR toone amiﬁenmret i es and

each R is independently selected fromthe group
Qdgnsi st | ng of hydrogen, alkyl, halogen, hydroxy,
am no, al kyl am no, di allyl g n%, al koxy, g
S 6

-C(@®R 17 R 1c)) NR4R , -S(2)RT R14
6EGRIRG |, - 6 (36 a, 4 CONR4 RS R13
- NHL6S( 02) N ﬁ14uor | kyl|, difluoomal ky
TTTiRAr oal eyl oat‘r’jl , Ayl , ary R
ar)ﬁ al kehyl gi3h&' er oarylak é | 4RMet eroaryl al, y \ R"
hydroxyal kyl, aminoal kyl, Bryl and thi oalfKyIR™RI3i s 1

3 npj.eties and each 4 | ndependent | el.ect
R andiR 2 aredngopeRdey ?F%est'ra% BrroNBI bR REE R,

Bky! trifablodikéxyAeyclod éﬂ(@)yloxy, arylalkoxy,
ﬂ””“'@’ﬁ’omwg%g‘ y’h(’glt erocycl oa);z , %’YSL cl oalI JI,
arylalkeR@oxyyhelesoamsl oxy,d)gt alkenyloxy, hydroxyalkoxy, alkoxyalkoxy,

aminoalkoxy, aryloxy and thioalkoxy, provided that when ring Q is aromatic and the
carbon atoms bearing R and R'! are connected by a double bond, R0 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(0)OR17, -C(O)NR'R®, -SOR16, -5(02)R16, -NR16COR163,

-NR16C(0)OR162, -NR16CONRARS, -NR'®S(02)NRR?, fluoroalkyl, difluoroalkyl,
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*,
-C(O)OR43, -C(O)R43, —C(O)NR43R44, -NR*¥R*, -NR43C(O)R44, ‘-NR43C(O)NR44R45,
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-C(OOR43, -C(OR43, -C(O NR43R44 , -NR4A3R4A4.
-NR43C( O R44, -NR4A3C(O NR44R45, - NHSO2R43, -OC(O) NR
wWad 3r44267RB9- al kenyl oxy, R39-al kynyl oxy, PCT/US2007/007497
R40- het er ocycl oal kyl oxy, R42- cycl oal kyl oxy,
R42- cycl oal kenyl oxy, R42-cycl oal kyl -NH, -NHSO 2NHR16
and -CH(=NOR 17 ) ; R38 is 1 to 3 noieties and each
R38 is independently selected fromthe group
consi sting of hydrogen, hetgrocycloal kyl, hal ogen,
-C(O) OR 48, CN - ( O) NR49R50, -NR51C(0O) R52, -0OR48,

| Kk |
oo G A AT s
2 cycl GARYIBRY; W-%S/@Iéb}lienyﬁixyt w3 -B?&ogrlqﬂquws%uhm‘ iamgl

carpons forma fused methyl enedi oxy group; R39 is 1 to
—CH( NQRm)b eties and each R39 is independently selected from

Q% 19003 Pn&ggéé shidghd R¥WidliRgependEntiossleard Rbiokg; group

moi eties and each R40 is indepe
consustmgeifdmdedgénoheteIﬁQC)ngQﬂbeicBﬂﬁlg@m ng(@IORy Egr ﬁ%?ﬁkNﬁszo

X n S
NR QIR R IR Yy 6aRy SIYEY S0l and
haloalkylegcloaR42alkygl, hgdapqaa@%talyomlbxdteddﬁ orhqtﬁ@agvl@eptwo R™ groups
i sti [ y and
on adjacﬁapﬁ'@ n‘?@ agﬁg&k@ th%eenlerq@ige@glﬁ tly selected
R?gngnn tdIB rﬁd}n@ﬂpsmwseacth R isfindgpendently a¢legted from the group
R46- cycl oal kyJ,
CO“S'St'"QS%f f&@' éf‘kp% Xm&?@’é"y het er ocycl oal kyl ,
: Rg’i'gef &ﬁﬁﬁd\onelﬁéb%rméad:mm‘“k;d labbpéndedtlyleeblcteﬁl y ;rbgidft;yd group
i s hydro 0X or oxy; i's
consisting efchydrpgeB; gpaﬁﬁ'&% cfﬂméwﬂ ’@a‘qn BB%(HH ntly sel ected
Rf"f i%rﬂ;}d?s BHOL@HWkéiy ng of hydrogen, alkyl, -OH,
-CN,  al koxy, trihal oal kox ﬁtﬁé m 0o,
a t@B)ramqt@s armch ﬁi/dfsoli’aﬁpﬁ?%e“ ected from the group

- NH2,
consustmgﬁé% %ﬁ%ﬂ% %IE&I a 1(j))al k@@n R48 i s hydrogen,
RA, IR/ aﬂda %akqjindecmendaaﬂy @quwd ¥rpm e BB GPRSIRiRg of

d b * 38_
hydrogeﬁgﬁg&gﬁl%@é]ﬁ&ﬂyﬁfgggﬂélkgl ff '%9§ra Mﬁ" |c§}4walky| R%®-aryl,
heterocyn]@dilhﬂ h;ateroarylﬂdétamdydﬁ@kylaﬂ@d asd Imtgroa(ryja o - (CH )

2 B hiipoed, AR FHRORES %5 1oand Re2 are

R“h C&PQ@@&MMl@EﬁMbﬁdhﬂR‘%h trhbp@trd@pntlymczted fizpro the group
con&stmél of h%rogen alkyl, -OH, halogen, -CN, alkoxy, trihaloalkoxy, alkylamino,
di(alkyl)amino, -OCF3, hydroxyalkyl, -CHO, -C(O)alkytamino, -C(O)di(alkyl)amino,
-NH_z, -NHC(O)alkyl and -N(alkyl)C(O)alkyl;

R*8 is hydrogen, alky!, haloalkyi, dihaloalky! or trifluoroalkyl;

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

RS 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(0)R*, together
with the nitrogen atoms to which they are attached, form a cyclic lactam having 5-8 ring
members;

R is hydrogen, alkoxy, -SOR16, -S02R17, -C(O)OR17, -C(O)NR18R19, alkyl,
halogen, fluoroalkyl, difluoroalkyl, trifluoroalkyl, cycloalkyl, alkenyl, araikyl, arylalkenyl,
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al kyl', aral kyl, phenyl and cycloal kyl, or R5 1 and R52

in the group -NR39C(O) R40, together with the nitrogen
wa@b@nH24761 whi ch they are attached, form a cyclPCT/usznam7497

havi ng 5-8 ring nenbers; R53 is hydrogen, al koxy,

-SOR16, -S2R17 , -C(OOR ?, -C(O NR18R19, al kyl,

hal ogen, fluoroal kyl, difluoroal kyl, trifluoroalkyl,

cycl oal kyl, al kenyl, aral kyl,

aryl al kenyl , heteroaryl al kyl g het eroaryl al kenyl,

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

heteroaryzlrgu&i ' gqlt%rgq??lgh%y; \ ,ro§$é§{ll,,s a?qelhcg?clkgﬁ l;{/r{ﬂﬂl&g&yp "atktkyalky! or
alkylamir%egk#lorow kyl; trifluoroalkyl; cycloal kyl; cycloal kyl
subs

itutepl by 1 to 3 substituents selected fromthe
and group consi sting of al koxyal kyl, al kyl, hal ogen,

< VRSB Rt

difluoroatkdyR1 GG rdRiyR2cycl iRy Didycloaiky) erbstithted by substituents

soected oS PO T AR, U B, msrey, o

aryloxy, ﬁmﬁlmxﬁl JlNR‘, R?al-mffmum?,; “NRIG(EINB'R?, aNR'C(O)OR?,
eter . bstjt .
(R RB M ORI BB BB Al RIS i ey
arylalkyl}ééé?g%lkélll\w aeeétrbdﬁylalggn hﬁ@ﬁblﬁkﬂalkeayb ngsdkdmy; atkaky; hydroxyalkyl;
xyl1c ester and su i Gal

alkoxyalky rBEuRealbHS AEonPrISPAY Al argn kbR R degEY 1 to 3
subsitueh® S&ledtdd B e HRAF caistiNtpoNBrRl sulfehbmide,ceprbekamide,

carrier are also provided. The conpounds of the
carboxylist agigncathuhieiestercand seliRMMPaas Thr onbi n recept or

ant agoni sts, also known as PAR-1 antagonists, or as

cannabi noid (CB2) receptor antagonists. Thronbin
Phatepceuticaltcagopesitions rpaRignG At kerst pre<campoyRERt fasmula | and

at least §ﬁ€ ipﬂgyrﬁna@@h{i{:gﬁfgpeéﬂtﬁble.aégr'\‘iép Ld 8l<®f prA&Rat i on,

erosclerotic, anti-restenotic anti coagul ant ,
Thedompauntds o tHeaprasent inventioni aan bepsefy st barombin receptor

asagon R ATBSAR Db E Ty BRIFRDIRR fol corrr
antagon%t§.tbg{ﬁil£nibgz{h§éc(:)eﬂﬁ¢t batagondstsonmpounds ef el presentinvention can

nave aniyPEpuESte SHSAEE RSN, ALl hyestenoto ant-
coagulafit, EHdISF aninfidianiatogsactivityg &GiBs réceiptst inhibitdrrcampouwnds of the
present s b ko TS B3 o bR B Sl 1pus
erythematosus, multiple sclerosis, diabetes, osteoporosis, rena;l ischemia, cerebral
stroke, cerebral ischemia, nephritis, inflammatory disorders of the lungs and
gastrointestinal tract, and respiratory tract disorders such as reversible airway
obstruction, chronic asthma and bronchitis.

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,
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Compounds of the invention can be useful for the

treatnment of thronbosis, atherosclerosis, restenosis,
wog@ent@nsi on, angi na pectoris, angi ogenesis rBCRUBZH07/007497

di sorders, arrhythma, a cardiovascular or circulatory

di sease or condition, heart failure, acute coronary

syndronme (ACS), nyocardial infarction,

gl onerul onephritis, thrombotic stroke,

t hronboenbol ytic stroke, pegppheral vascul ar dlseases

deep vein thronbosis, venous thronboenbofism a

cardi ovascul ar dlsease asso th h
a fibrotic RsHBEREIE WHRS KoVl e et FIRSa) Herh IS E upus
erythemétBQQé” rﬁhlt@ﬂe SYiRAb I8 FosteBpBkIss, rehbRdisthss, acuitg! r@natfailure,
erect sfunction, heumat0| d arthr]

chronic renaLisiures rfﬁnalsvawlardw@easﬁs& Spel gPLgTibrblgederjpflammation.
dlabetesI Bl\é% tic e SIE Yath UESréHra1 éﬁ&?é ideRbbidl fchensis hephétis, cancer,

pus eryt hemat 05US I'é sclerosis, osteoporosis,
melanomaerrahaticslbaareuncanat eeu@mthy aﬂﬁwf@“thF&ﬁﬁc“?@@zﬂegeneratwe

and/or n%lrl I’é)&%)rélg di %ﬁ,af% E?ﬁ&ﬁ!lloﬂg ?%Eaﬁ|ﬁﬁlﬁ1gpeldléé§;@ Arfinflammatory

tic neuropathy,
disease oecehditibnsastbkes, g:lauedzmal, manumﬂ@genﬁfph@m psoriasigcaiidothelial

B

and gasﬁ@mbétlr@m fraet, reﬁpwitloeys traét diselaserdrcomiditiens eadiation fi brosis,

endonel bR i B850 I 0B el Ry, o &

symptond 6§ Fesat tHetedf, &@r\ﬁl@ll &s &théhdisbirdes in kihicie Yhrombiorand its receptor
i nfl ammat ory di sorders of the | ungs and
play a pgiheloaicahre!®-i nal tract, respiratory tract disease or

lrF é‘ﬁichlé?ncoﬁ%hﬁb’s‘w tlﬁé b?@%ﬁ,nn%lﬂﬁiméie ased to treat acute
sfunction, periodontal disease nds, or a

coronary pvm@or%rmyoe@r@w inf@retions oRHrem 1crsé & thereof, as
Chhpodti rﬁ\% ﬁr'e%@ﬁﬂﬁ" o n’uBn‘@é‘n“éﬂs& eQEEdinea G'néth@)d to treat or

receptor a pat ical role. In partlcu ar
prevent acnqmnmmssomat@qowéls satdipRUlTENE tymasssage (R} comprising

admnms{éﬁﬁé n%rg?ffggﬁ %'?%t I fe%ﬁémbm RiEpi@Nafagonist to a

n present I nventl on
subject obsaidl ssogery. u@ea surgarymdmes comonasy agenpbpass skrgery (CABG),

i on_asso r
cardiac ga&alﬁveeaggnagngﬁ) eﬁ%éps%e% %Eﬁg@g?éngﬁ%ﬁﬁé repair surgeries.
In parhc@lﬁ?u'gie pfes@ltcnt iraasitiooreldts torai methaxkbef weatimg ag préwnting a

S
condltloeasgﬁjg%égg\pgf ?A&;—E &e{érc&gggn S@%@;\?{m!:sgéw%ﬁ effective amount
of at Iea‘é@bﬁé'tﬁit‘orhﬁmercepﬁﬂ' drﬁ@bdﬁstrﬁ:nb stibjeatof sapbsugerdi dlhe conditions

and aortic repair, su rie articuyl ar

associafacbeRRICARGLAR BrieFicres 15 SOHBRRI NG ol bifagngy thromboti
vasculapé%ﬁ&téd&w 8s BRBAEASE rastsMsis; aeimgtdtt féQlB(é‘esantgﬁyrg‘raft failure;

onprising adm ni stering an ffectJ ve a{m
atheroscleros:s angina pectoris; myocardial |schemla acute coronary syndrome
myocardial infarction; heart failure; arrhythmia; hypertension; transient ischemic attack;
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 can be 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 |. In particular, the radiation- and/or chemical-induced foxicity

is one or more of intestinal fibrosis, pneumonitis, and mucositis. In a preferred
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of at least one thronmbin receptor antagonist to a
subj ect of said surgery. The conditions associ ated
WORe/1ZARBG are sel ected fromthe group consi stP@mUSINN7/007497

bl eedi ng; thronbotic vascul ar events such as

t hronbosis, restenosis; vein graft failure; artery

graft failure; atherosclerosis, angina pectoris;
myocardi al i schem a; acute coronary syndrone

myocardi al infarction; heary4failure; arrhythm a;
hypertensi on; transient ischemc attack; cerebra

embodlme;gﬁ%\:ﬁolgldu%pg}%%%r qﬁe};\on?a?ﬁm Ctafdr R ﬁ% irbﬁeﬁe gglqiparé&s in
another r‘!r'fé‘fé"rréclil IPRRfiient AAE. raﬁﬁitld@\h%fn%l/or\/dﬁémlmi-lrcﬂlmaismmdmy is oral
fher enbodi ment, compounds. of the pyecp Moxicit
mucosntls;alrn et arethgr emﬁlwﬁdbefréﬂ'qt%ﬁnﬂzora‘ﬁ@%Pa induced toxicity is
mtestmapﬁﬁ\ésgﬁlkn&téﬁﬁ{a@?lb%’sus AREEQinat PedThch syndireg, dioxicity

I'SSU€ I n a patient coiprising
pathophwsimoglczatl enam@saat!mtaﬁjetﬂstml rydigtioR @XPogUEount of a

Tté?] g?(ggenr& Hgyﬁr@%nnylsg L!Jrovild%sqﬂéf |t R redliéng %Wu%hkr‘éﬂ radiation

- d tOXIC y 1S one or nore of
injury in arﬁeﬂ&hlt theat Vil leossipmys g s concuirently a¥pesrb SIrtwas expoged to

radlatlonp den‘o é’%&%ﬁgﬁsvgﬂg %ﬁmmﬁmﬂﬂ ; hgrapeutlcalllx effective

E! rosi
amount @ﬂ@"cbﬁipdlfrﬁf of foeshuknh oﬁhefmresemhaveatimraalsmnproendﬁa)methods for

reducmgawggﬂéﬁgéqlﬁﬂ%g erpgﬁttgg { o tv%l/ g:mse %pg%sew Eé) ﬁbﬁé&nerl-t'ill 4&bosed, or was
exposediiofridiation a8dee @hemicalitbxicity, d:mhpasmgaédmunstermga therapeutically

RTINS (M AT AT

methods ﬁﬁ"éﬂv‘e‘?& B3RS F&Erﬁodéh@g R agRitient Byatwill e @kmed lS concurrently
rovi des met hods for reducing structural radiati

eXPOSed IGriwas expeseshia @Waft%ﬁn%’quchﬁéméﬁbw pgmpnsmg administering
a therap‘é%gi;:HW Eﬁékﬁﬂlee%%%ﬁg of Qrcdfﬁﬁo@?fcﬁ’% fsknifa l adined pr@%ent invention

ém cal toxicity, conprising adm nistering
also prot/htasapethodsaﬂor yeddding ffi M@p@ﬂfﬂfﬁtw@ﬂsau% shgetmia q)patlent that will

be expo]ssp %L%qqgrgeﬁlx%@%@gpr bPWRR! &bt r%ﬂﬂéﬂo‘il\eénﬁﬁ BREmical

on In a'patient t

toxicity, eopgsrizing eﬂnﬂmstarmggatthgragqnmseﬂiy eﬁecﬂmamqgm@ﬁ atqpmpound of
radi ation and/or chemcal toxicity, conprising

formuladqpinistering a therapeutical ly effective amount of a
t veh@bniliahér pFBWdar asthods nseful fartredting a cell

provi des, nethods. f ti.ssue re
e
therape@ficiiffefE@ti@esmbant afia Zonfporidlobforautar .c & one>embd>q'lment the

cell prolgm%ségg@%g%éa%g%gngf él'?l eauxgrh\zgrlbq!rgg {;éerthoYo“?‘ectal and/or

colon céﬁk‘ér ENbidst 2ahBe P HusEes caRtBRdByioM chrEes iurgy cancer, melanoma,

op roliferative tissue effects iin a

or stomarhicapestx lroeee embodiments thergliama is, aa @@,atpﬁsqms*{mcymma In
anotheriMBaanémt, HlhRdmans anghdtilasiofia ailitiforme.

As used above, the term inflammatory disease 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
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toxicity, conprising admnistering a therapeutically

ef fective anount of a conpound of formula |I. The
w@e@sant77i nventi on further provides methods use€TUSI007/007497

treating a cell proliferative disorder in a patient

suffering therefrom conprising adm nistering a

therapeutically effective anount of a conpound of

formula I. In one enbodinent, the cell proliferative

di sorder is pancreatic cancgp, gliomm, ovarian cancer,
coI orectal and/or colon cancer, breast cancer,

PR R YA TN A—————
sclerosnthLz‘P?m‘e?s%?s@é&o IHAFitirgtasERsyasurer Wison'wdisease.
enbodi ment

the glioma 1s a glioblast
ComsainsbagimensthisdnveRian IRty 5 aracd of s an

effective %ﬂ%‘lﬁrﬁt‘ Stht! Ig%t cd)r‘h'bbhﬂglcﬁ Fktﬂ'Wﬁllaleﬁ‘ ebRIBnatidrPthsone or more
ease, I's or a radiation- or chenpthera Y-
additionail ageowfqrrtbeutreatmnt of tj‘rromhqsamﬁhsrcgﬁ%?fgélsd é?st&g Bie

hypertenggi{, Iragliﬁagégah{?ﬁ# %\F\gﬁpenlegggrelé‘lrehrmgéfrd@réldéjrﬁﬁythmla a

I Na ot her or gan term
cardiovasesipr babtrcylautm@ainsebmas conditioonbeartdailurec pgdiescoronary

ble air Lr
eyncromb 53] o SRR Bl b ke
thromboéﬁx;ﬁidl&ﬁﬁﬁstr@(malpeﬁ@!plera:iara(?cnmmls?ases ,ategipoegin dbiambosis, venous
rel at eddi sorder egener at i.v
thrombopRRlRGLR SerpiiasElel SRR AP oY Aiee Ui QB ebE iehiEment
therapy, Ulﬁlﬁhﬁﬂeé wﬁfaﬁ/%&&ﬁlar H@hgummﬂéw\dibmmrmrawnfammos, migraine,
di s tain enbodi nen IS |nv ntlon

UG A DT TR e —
the liver,! Iﬁéﬁé¥ QGﬁgC&ﬂP@éﬂﬁaWra&O EJsletnit lipus erthemiatesusymiitiple

nofre additi onal agentsfor hetrheatms

sclerosis, insteppriosis, senaldiseass, agute reaakfaflys. ¢ r?ﬂ)ﬁé?f‘%‘rff?f"d?? renal
vascu|arq%h88ﬁ&9s‘f§ GEha isBREMPE %’lﬁéﬂér fn‘ﬂ'a?ﬁrﬁﬂtn&h SdinBetes, diabetic

ma, a cardiovascular or circul atory di sease or
neuropation d:etrebml stroket C$r§br@lrl§0h%m!ﬁ depbriisaFgnesim Mmejaeoma, renal cell

carcmor%ﬁf%g@é@?@[rﬂ%%ndr{fft% urddRgehi4tivaPArd/bt ﬁeurotoxnc

hro ontlc stroke, peripheral
dlseaseyaxmmﬁmnsiosmsw ﬁdele@mm sndlslemaeﬁbae inflammetery disease or

concino B SRSETRLLTBl, Eelal AEIGEn 353 Bl bysuncton
d|sorderbrﬁfftaéaﬁéu| lﬁdnéy)aghur@; inffaragradonndisortars lof #he lungs and

gastroinigatfiel bk, reRplARrY Eapt AEEPss ar el iAapRHETBLE, tndothelal
dysfuncfibﬁ %éﬁ%d&{tat dicehs¥sbr \A}GLﬁlfdi%y or lawrgnalrcordtmm rarla symptom or

result thggqacéff Jé ?%/gé%g]p'gqﬁ@d@pg qutOéﬁgﬁlra\t 8 uzgglgls]: 1%%?téor} Ry be useful in
treating ndbleiain 618 BPiHe didBased Astedr e, renal

For treating and/or preventing radiation- and/or chemical-induced toxicity in non-
malignant tissue, the present invention includes administering to a patient in need of
such treatment an effective amount of a combination of one or more compounds of
formula | and one or more radiation-response modifiers selected 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
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vascul ar homeostasi s, renal ischem a, bl adder

i nfl ammati on, diabetes, diabetic neuropathy, cerebra
wa@etogkeg77cer ebral i schem a, nephritis, cancer,PCT/US2007/007497

mel anoma, renal cell carcinoma, neuropathy, malignant

tunors, neurodegenerative and/ or neurotoxic diseases,

conditions or injuries, Al zheiner's disease, an

i nfl ammat ory di sease or condition, asthma, glaucons,

macul ar degeneration, psoriagis, endothelial

dysfunction di sorders of the l'iver, kidney or |ung,

ambociigh g b Sb SIS sShoL BB R o et prerave

disorder %Oé]ﬂjrﬁéomn andtthér érabolinbests tise oﬂmfaidteieloalastlc agent |s interferon
ysSfunction, periodontal diseases or

and the asi mralaraihve AIRaRST 1Sgrelens: D8P FEBHTReHeECpther
antmeopia%tleoéeaeﬁgg p PERSLIGRGH (SegintdhidiahiApha2p) king thevsit profiferative

In treatlng nore than one of the
dlsorderdamﬂat sted. For treating and/or preventing

P'ﬁ%‘?‘i'l%é&[b ﬂaﬁ{dygf}g?@%&ﬁ%nélﬂ %%r&ﬁébﬁé&lw éffective amount of a

|gnant res I nvention’ i ncl udes
combinatidniofiias ieastone corappand @ﬁformuladeaﬁobat leashone additional
cardnovagg#%%%ﬁ%b i a%%cgptlgalgpone&g%b%ncﬁlep Bfe SlsoProvided.
Phaﬁhatelm‘csﬂ esppusitionsicdmprisinged theragetticaliy eéecfiveugmount ofa
consi_s of Ke i vanc [
combinafigq @f| tle,: ong ¢ rgp]ogpg %ﬂ&&% nésrgcg Qrgbiatlbngtjegbaﬂeé‘ fnodifier in
a pharmbé@@tﬁ&aﬂllyfadl‘.ept@lﬂé&:aaﬂdr alreeélsolprbamianir For t r eat ing a

PhAETARRAGR) ARSI RO 7 B SPRCHEaN Bfedfigemount of a

combma‘llbﬁtd'ffé’ttleé‘ét & e6iipsanaBTYsimala learsd ahiariineoplasticagent in a
nore conpounds of fornula | ad anot her

pharmacmticaaﬁelcgemacblegamer arg alsR BFPYEetent, the ot her

1t38F Ghtkhipiaeanthat thd ESMBMABNISF BBdniéeticretan be provided
proliferative 'disorder is glioma. |In another

as a kit eorbpdsimgrin, a singleopackagemat leashpastGampee of formula lin a
pharma#élf‘tgﬁg ﬁéﬂ{h Figonr{:5 %Z\ﬁ,ﬁ%tdhﬁ%{] (?Illé fsEEQl"été?r@rﬁ'@c@%célscomposmon

r antineoplastic
comprisitgea cardioPassulat agent; pegi nterf eron al pha-2b) and the
cell proliferative disorder is nelanona.
a C ical conpositions conprising a
DETAIL ﬂ”gﬁ—'\} ef fective amount of a conbi nati on of
Ibnkeafbognserst theoprasent irfvemtioheprovides campeasds m:wesented by

addi ti onal cardi ovas uI r a
sructurg oap T or AR B bolelede FRRETR Bl arious
moietie$ P88 idesenbed @Epibsielg a therapeutical ly effectlve

amount of a conbi nation

| e
Fos camreyndsyaf Bormdiads pfﬁ%eprggpejﬁgéaﬁ%?tpccgq}%e ﬁ;ompounds of

formula | are as follows:

An embodiment of a compound of formula | wherein R® is OH or hydroxyalkyt
and R3 is H, particularly wherein R8 is OH or methoxy. In another embodiment, R® and
R® together are =NOH or =NO-alkyl, particularly =NOH or =NO-ethyl.

An embodiment of a compound of formula I, wherein R*? and R* are combined
to form the ring structure Q.

¥

An embodiment of a compound of formula |, wherein Q is S

An embodiment of a compound of formula | wherein R3 is alkyl, preferably
methyl, and R is alkyl, preferably methyl.
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a pharmaceutically acceptable carrier are al so
provi ded. Pharnmaceutical conpositions conprising a

wo b@rapagat i cal |y effective anpunt of a comnbi nap€DOSD7/007497
at | east one conmpound of forrmula I and an
anti neopl astic agent in a pharmaceutically acceptable
carrier are also provided. It is further contenpl ated
that the conbination of the invention can be provided
as a kit conprising in a siRgle package at |east one
compound of formula I in a pharmaceutical conposition,

g b S SRR Rt B
-(CHz)n4B§3§Bg¥Z1|2%H%P Rouﬁ,e%gmcﬁ i AR arO. present i nvention

pr ovi ds represented by structural fornula
At enmocpmnrmc autcropouyd at tamulall avhesein Hebisebi-substituted pyridyl.

A ol A3 SRS, Bhef5 4 D Roteroay orary

substltutémdddl@ &5 0pE-CNIe Memeporefsiablyf, VW ds pheayl substitated by halogen or
ows: An enbodi nent of a conpound of fornula I
cyano. V\/nerel n R8 is OH or hydroxyal kyl and R3 is H,

hﬂBHa%hM&ﬁfeeit f Bcdrip&h® bf I’C&tﬁlﬂay, whereinas hisr—(CR'R?)-

d d R8 h I
Uy B e

AR |%frnt§6mmérﬁ of a ¥AHRPpBUR B$?omﬁwlaﬁl33/hér@in Jn is =CHa-.

conbined to formthe ring structure FE@T{‘O 1
Aofadditianal enmepdimerns ofa @pmpounepéfwnwlaé whaFn and R
are H. enbodi nent of a conpound of fornula |I wherein R32 is
al kyl, preferably nethyl, and R33 is al kyl, preferably
Ansdujionel embedimentiof e cemperpd @i dorsaulady winezein

RO 6 O B Ry S RS T R T 0 RE S RERsa oM B1eh=ioH or

=N0-alkw9»here| n Het is Wsubstituted pyri dyI An enbodi ment of
cz%51 ound of fornmula I, wherein Wis aryl, heteroaryl
or ry substituted by haI ogen or -CN. More
bly, WIS phenyl substituted by hal ogen or

"\%?%ﬁY‘éABS' IB?‘E elrrgoni(ggnthg;_a conpound of
W is phenyl substituted by halogen or cyano;

B is -(CH2)naCR12=CR12a(CHz)n5- wherein ns and ns are 0;

Jn is —CHa-;

G is -CH2-; and

R®, R and R" are 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 animails.

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

“Mammal” means humans and other mammalian animals.

"Alkyl" means an aliphatic hydrocarbon group which may be straight or branched
and comprising about 1 to about 20 carbon atoms in the chain. Preferred alkyl groups
contain about 1 to about 12 carbon atoms in the chain. More preferred alkyl groups
contain about 1 to about 6 carbon atoms in the chain. Branched means that one or

more lower alkyl groups such as methyl, ethyl or propyl, are attached to a linear alkyl
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wherein Rl is Hand R2 is Hor alkyl, particularly

wherein Gris -CH 2- or -C(CHbCHa)-. An additional
weedodeerent of a conpound of forrmula |, wherei PCIIS2087/007497

-CH 2-. An additional enbodinent of a conpound of

formula I, wherein RO, R10 and R11 are H An

addi tional enbodi nent of a conpound of formula I,

wherein R8 is OH or hydroxyal kyl and R3 is H or R3

and R8 together are =NOH or1sNO-alkyl; V Qis Het is

Wsubstituted pyridyl; Wis phenyl substituted by

chain. "Laﬁlg?% nl'ﬁ'gpeg gnag%ro%p ﬁ%vuﬁgig@ou%%%éac&@%ms in the chain

which mésﬂde ReraighitGrasrdnbiiédd arpakyr nﬁw be exhsabstieited pd optionally

sttty e S TG3Y i B G e, ach

substttuéﬂ'ﬁ“b‘énﬂdﬁhdﬁa@bh@é’hﬂy s@lh’ﬁle@ m)m tiRagrarp tonsisting e hat, lalkyt, aryl,
uman and ani mal s. " Subj i pclu 0 |I

cycioalkyiowamnwnr@w ke, SRR A SR B o O AR S RS -

LTt R L R A T
include raathyt,athyl, B-propy cmmppvbaa%&wt onsiynhgp iy freyl,
tain about 1 to about
ﬂuorome}ﬁﬁtglﬂggﬁ&g\?gr}gdaﬁa lé%hlo@ﬁ@b&ﬁﬁleqwlgsﬂe preferred al kyl ’
"Ajkenyl meattsaam alipbatic hydrocaitbon geoura contaiRing f l%sttcrr@ carbon-

carbon %ﬁq Q E{j ?a?;x& \&Hﬁ‘@\?ﬁ%ﬁ/ 6&?{@@% of Brémfrﬁe’d é’r‘(\@'i:o?ﬂdﬂgmg about 2 to

are attach
about 15 @amdnl ateats ial thel cﬂ’rmnnPré‘féoudrall&ergromhgva a@qm.g to about 12

carbon %ﬂ nﬂr@g%ﬁt@.éﬁtrﬁq &%?ggﬂrg%frgﬁgh%&%%él%b&t@cg{)@matoms in the
chain. Bm ﬂSgE{ng dh@t o@@br el lpwen zdkyl gumumis bychas roethyhrathyl or
propyl, Sererhad o bre  FR RS B bR o about o
carbon AbMEINAABTHEHin Qhich N} Be stlalght ordrghched. “Alkenyl” may be
unsubstituted or optionally substituted by one or more substituents which may be the
same or different, each substituent being independently selected from the group
consisting of halo, alkyl. aryl, cycloalkyl, cyano, alkoxy and —S(alkyl). Non-limiting
examples of suitable alkeny! groups include ethenyl, propenyl, n-butenyl, 3-methylbut-2-
enyl, n-pentenyl, octenyl and decenyl.

“Alkylene” means a difunctional group obtained by removal of a hydrogen atom
from an alkyl group that is defined above. Non-limiting examples of alkylene include
methylene, ethylene and propylene.

“Alkenylene” means a difunctional group obtained by removal of a hydrogen from
an alkeny! group that is defined above. Non-limiting examples of alkenylene include —
CH=CH-, -C(CH3)=CH-, and —-CH=CHCHa-.

"Alkynyl” means an aliphatic hydrocarbon group containing at least one carbon-
carbon triple bond and which may be straight or branched and comprising about 2 to
about 15 carbon atoms in the chain. Preferred alkynyl groups have about 2 to about 12
carbon atoms in the chain; and more preferably about 2 to about 4 carbon atoms in the
chain. Branched means that one or more lower alkyl groups such as methyl, ethyl or
propyl, are attached to a linear alkynyl chain. "Lower alkynyl" means about 2 to about 6
carbon atoms in the chain which may be straight or branched. Non-limiting examples of
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cycl oal kyl, cyano, hydroxy, al koxy, alkylthio, am no,
-NH(al kyl), -NH(cycl oal kyl), - N(al kyl)2, carboxy and
wo gioongs7al kyl . Non-limting exanpl es of suitabPer/abiogt/007497

groups include nethyl, ethyl, n-propyl, isopropyl and
t-butyl, n-pentyl, heptyl, nonyl, decyl, fluoronethyl,
trifluoronethyl, and cycl opropyl nethyl. "Al kenyl"

nmeans an al i phatic hydrocarbon group contai ni ng at

| east one carboncarbon doubkg bond and which may be

strai ght or branched and conprising about 2 to about

TR S C
“Al kynyl"tarﬁgyrﬂér%ﬁbgsftlﬁitéﬁ'dg cﬁh@ﬁallt? hsh?sﬂinmd b§ arer bomaze aubstituents
n. Bran n
which may bebesaote 8L AHETAYY CAEP PSS SRNG Miep SRl tpiected from
the groué%oﬂs’ssﬂgﬁfgﬂa};%aﬁa loallygver al kenyl ™ neans about

ato i nthe chain which my
"Myl angans an aromaticanonopy®isgn muligycliering ﬁg@mtqwgansmg about

6 to abo%ﬂ{ ﬁ&htg(&ajg %jﬁé?érbﬁgfg%wtféé%ﬁt%um Cafdtis htdHE T Re aryl

each substituent
group cavebaoptiodalhesulestitlie dswitb cinedor mone tiirg gysie suhstityents; which

hal I I
may be t%g( %ﬁamgﬂrac‘ ‘!ﬁ%rﬁnf a?],ﬁ Pnggé )g%ﬁibFésheg %zmna-gtlnl‘tﬂg’ﬁgér}?ples of
suitable legfiaupﬁmtdugﬁe phblrayydand pafp'elrryyl n- but enyl ,
en en
ey eaga e Yo R Y AL BRI g comorisng
about 5 f&aayai 14Jhng d‘ladfs(?@eefeaaumébmntrﬁao abdthQ;mmgl ptmmat in which one
or more g% &riueg,n ggga@ég%% is 0 e gmﬁntléﬂﬂer ﬁ\@ aggg; Wil %lrr%\g nitrogen, oxygen

or sulfur, éldf%r‘dﬂ B mBPation aPséferaet hét@ﬁiarglsmmwtahtabmﬁoﬁ ttyabout 6 ring

renoval of a hydrogen from an al ke oup_thaj. t
ators. Hhe heteraanil S3em SRR BURSHSCLY 8o S RaRGH difg system

substitud w\ﬁ'ﬁ?h n%zﬁythe ‘s%@? dffiérenttBld-deEFe-finkd herein. The prefix

ns an al |£r atic hydrocarbon g a@E
aza, oxaconthia hefieredhel hederoasieroes NeoHE BIGsHS that pf e Aditfpgen, oxygen

or sulfur\é\ﬁip@;1 5‘%%0%?%@:52 H¥enPasty ﬁﬂﬁ ?&naﬁal iff8gBh 'a‘%bﬁgofa@ Piteroaryl

on at ons n. Preferred
can be @d>tkmaﬂly aﬂdlzpd tdmmcatrespoadm hisxide. I Pleteroasyl” sayalso include a

heteroae/élag&fpf g’néb? {iuﬁ?a cﬁaﬁg%ra %2&0 e %?rééﬁaon‘ée t ar?hmn%‘?xamples of
suitablemsterdarperinaullel pygidylxsyrazioll, dsramgt, tienybtpyyimidinyl, pyridone
(includirg g@%ﬂgﬁ) 1 ﬁ%&?& g%g%:(%)t |%Pga%cggﬁ?sroéﬁila%m|o>&t}%'lﬁ thiddY pyrazolyl,
furazanyl, pyrrolyl, pyrazolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl,
quinoxalinyl, phthalazinyl, oxindolyl, imidazo[1,2-a]pyridinyl, imidazo[2,1-b]thiazolyl,
benzofurazanyl, indolyl, azaindolyl, benzimidazolyl, benzothienyl, quinolinyl, imidazolyl,
thienopyridyi, quinazolinyl, thienopyrimidyl, pyrrolopyridyl, imidazopyridyl, isoquinolinyl,
benzoazaindolyl, 1,2,4-triazinyl, benzothiazolyl and the like. The term “heteroaryl” also
refers to partially saturated heteroaryl moieties such as, for example,
tetrahydroisoquinolyl, tetrahydroquinolyl and the like.

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 a
carbon ring member, e.g., Het is 2-pyridyl, 3-pyridyl or 2-quinolyl. The Het ring can be
substituted on any available ring carbon by a group W: 1 to 4 W substituents can be
present on a Het ring.
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carbon atons in the chain which may be straight or

branched. Non-limting exanpl es of suitable al kynyl
w@e@apse7rncl ude et hynyl, propynyl, 2-butynyl amdr/us2007/007497

3-nmet hyl butynyl . "Al kynyl" nay be unsubstituted or

optionally substituted by one or nore substituents

whi ch may be the sanme or different, each substituent

bei ng i ndependently selected fromthe group consisting

of alkyl, aryl and cycloal kyl. "Aryl" neans an

aronatic nDnocycIic or nulticyclic ring system

conpri si ng about to about %glcarbon

ARy B xRy AR PR a1k G SR ther ! grg)alkyl are

as prevnlers@S}'J@e‘s‘é\“bé&e ARt s bk atkple o biiged leivehalkye gesuprdien-limiting
stem substituents” which be t e me or
exampleg |0ff rselrteéle argheyl areURSsingiderRansdy %TF%‘ |qr“flt i ng

naphthaléﬁgﬁ%tﬁﬁl @I*nib'bﬁé‘% ﬁ?@béﬂerﬂf;ﬁ&@%y isrtﬁhswgh feeawyl.and

t eroar nmeans an ‘aromati C nonocyclic or

Amylarwymeansramgllwkrenéﬂgmmnu\gh!ﬁg the @Yl andoaryhaig 284
prewous v d%ﬁ%&h A U prBfsHed ARy 3 t ﬁié;m?néé’ aqg%f' alki E;l'élgp %8@|mlt|ng

ne or nore IS an

exampleaifiesuitdizie atleylboh grdiup usewdvlpre onddgethe na@gbm%@ty is through
L sul fur, alone or in conbination. Preferred heteroaryls
the contain about 5 to about 6 ring atons. The

“Ci@é@lk?ﬂrnyéans amdweanm\atlm atdno-sarbreulticycliribg systen comprising

anout 3 2ot 19 BATOL AR Prae HBM Aottt kop Ot AT cpRT §ins.

Preferreé@cld@t@l Grng%fdo’ht@lﬁfalicmttmﬁ) Aledetr Deinglatoost Tnamyalrwhy;l can be
t hat | east a ni trogen,, n or

optnonaHy%ﬁqt@wth pae o Jaghs rgg ngsgj}thfxéjrksav@p%lb may be the
same ordifi&reit, %@%P@bgi‘féﬂne@laébdi% <NHri Wtdg/emm@le@df $uitdtie

correspondi ng N-oxide. "Heteroary | so.incl
monocysiia eydaakyISBcliEs GYEPRIBBYe oY SN, GIFITISR G CINpt and the

like. Norﬂ g{det;}gggreﬂgﬁm‘b?es ﬁﬁ&lkémé%ﬁlﬁcﬁd@@cﬁ%lﬂilssmma@ﬁdecallnyl

s i nclude pyridyl,” pyrazinyl, furanyl,
norbornylhadamantyi}aﬂdﬁm Mg, pyridone (including

@@%ﬁ\%'&' é;%ﬁ ﬁgggaﬁ)ﬂlk é@oéé’ befit r‘\ EBb@é Q’ihl(éd via an alkyl

pyra o urazan rrol
moiety (dgfingd Ia)blovep to azmlrght cdreZNDrt lmﬁmgrﬁ)c&nyple Qu_lt

cycloalkm/ﬂrlggaz ; c?t)fd% cgﬁzjll [)‘P@m%br a@%@t%@%&i ?lﬁc?( g‘;% ﬁi(? x
"Qﬁelbafwwr'amebns Ia‘ldmh-ydromanalmdm o mddtmyclm ritey §y§mm comprising

about 3 &a@ 6|1sr€/ﬁrbo qU| c&ﬁ%@ﬁfﬁ{a&y ag t ¥ 3? 'b%'u?gapé’afrng Iatoms which
containd Bt J%E0BYEI dirbonicaaon ﬂohbr@/bondnemaaﬁazad rmg&olqdlkenyl rings contain

about 54 dbebd 10 Sl 114 evdoalendl eRh e A syl ot el With one
or moreh'?hﬁréé%‘iéfﬂn éUUs@iid@ﬂs'SWﬁtbrﬁma ftﬁ! th@@éfﬂb&)r different, and are as

dr oi soqui nol y tetrah UI nol
defined |gboye. on-llmltmg exampl’es of su1t nocycl¥c cyé]oafkenyls include
cyclopentenyl, cyclohexenyl, cyclohepta-1 ,3-d|enyl, and the like. Non-limiting example
of a suitable multicyclic cycloalkenyl is norbornylenyl.
"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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The term"Het" is exenplified by the single ring,
bi cyclic and benzofused heteroaryl groups as defined
wo pomed@rel y above. Het groups are joined to grompSBong07497
a carbon ring nenber, e.g., Het is 2-pyridyl,
3-pyridyl or 2-quinolyl. The Het ring can be
substituted on any avail able ring carbon by a group W
1 to 4 Wsubstituents can be present on a Het

ring."Aral kyl" or "arylal kyh neans an aryl -al kyl -
group in which the aryl and al kyl are as previously

“Fg?)z%%fkeﬁbrp ﬁ&ﬁ{%ﬁ%dgﬁé%ﬁég%ﬁ %5‘%? Qlﬂf@ﬁé'ngl\bﬂérein the
terminal éﬁr‘b@ﬂﬁs'é&@sﬂﬂﬂebwzv 12 oR3fherneatoyhs,aedpectively, e.g., -CF3,

napht hal enyl net hg%l The bond to the parent noiety is
-CHgCFst h@bh@rHE:h@l'a@klg Ha2FAl kyl aryl " nmeans an al kyl -aryl -

lprqf atvmf}g,fcﬂ;f é;r%ggllh?%{ Bﬁmfés %k |c§fnr¢<|a gd'%[%om?ﬁéékdyare fluoro,

chloro ordiréHib, dMlﬁidrmprefeayreﬂ(armﬂLmrofarai sluhorabl e al kyl aryl
group is tolyl. The bond to the parent noiety is
through the aryl. "Cycloal kyl" means a non-aromatic
“OpRIBHIk&ryI Iyl iBahs @ ¢ydt@mefnylenmwrasudsfmgdaahme Ikedl via an

about 10 carbon atons, prefer apout 5 tg a
alkyl moigh (sfmecAEovay ora PRt E e apR el se3riiled 87 hdtle
cycloalkéqahalkzﬁ%blu?ue[) %W?ﬁ'gg%”ﬁﬁ%ﬁ g?%lr@ﬂﬁgfgymh?%nd the like.
S rara S S TR S qrlcald ST e are uoro,
chloro oraﬁl% &5 e G Pé/r?ed QPé‘ﬂbbﬂB Ahdghpranpl es of
abl e nonocyclic | oal ky S incl ude c Z
Hglogep’émqans fiyarinsh l‘th; VEPHHRSDSS 0ding- %/-'*]qg qg.g re fluorine,

ng exanples of suitable multicyclic
chiorine ?ggl%]g s i ncl ude 1-decalinyl, norbo adamant yl

"thg sylsteml dubstitugnd!’ owang alsupstitumbﬁgag%@é}@q: @8 arpmatic or non-

. i et def.i | ' .
sromas g eGP LA s EEYTh A5Gy Aoy ei on tr g
system. Mﬂ?@k@ﬁarﬁ%ubsﬁﬁ@ﬁts ntaycbemasame@ﬂ difﬁeneﬂltu each being

independgiy SSISRUA) oM ST WIRLPT BTkvh et Sy, anyl
heteroarswlatrzanoypIalﬁylérwméﬂeﬁé@mmmtemmlaaw Beibooa’qtalkyriw,

Carbon”atons, preferably about

alkylheterPond. WISHYE bUEPTYEIH. 2GSt M <VaRFORD0 A5h HHloglo. nito,
cyano, ojégﬁgxy Fﬁlﬁ)ﬁi&ﬁgoﬁwcb%hﬂ%‘é‘?gﬁ lEg?lR@%ﬁ;ﬂ@rggﬁigoaﬂ(y&tfflbnyI
arylsulfoglybshqtemamlsgoufpnyb @&yghuqmthlp, hﬁéi? g ﬂﬂa y
heteroa%llllgﬁfh'lé U Satkii hetbrBBYcIPe -C RN TAURNM,, dc(iNHWHz,aGQ:NH)-
NH(alkyl), Y1Y2N-, Y;Y2N-alkyl-, Y1Y2NC(O)-, Y1Y2NSO»- and -SO2NY Y2, wherein Y,
and Y, can be the same or different and are independently selected from the group
consisting of hydrogen, alkyl, aryl, cycloalkyl, and aralkyl. “Ring system substituent” may
also mean a single moiety which simultaneously replaces two available hydrogens on
two adjacent carbon atoms (one H on each carbon) on a ring system. Examples of such

moiety are methylene dioxy, ethylenedioxy, -C(CHzs)z- and the like which form moieties

such as, for example:
o]
‘D O Jb
o and )

The term “Boc” refers to N-tert-butoxycarbonyl.
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defi ned above. Non-limting exanples of suitable

nmonocycl i c cycl oal kenyl s include cycl opent enyl,
weyarokaxenyl , cycl ohepta-1 ,3-dienyl, and thePCT/K82007/007497

Non-limting exanple of a suitable nulticyclic

cycl oal kenyl is norbornylenyl. "Cycloal kyl ene" refers

to a correspondi ng bivalent ring, wherein the points

of attachnent to ot her groups i nclude all positiona

i soners. "Dihydroxyal kyl" regers to an al kyl chain

substituted by t wo hydroxy groups on tmo di fferent

carbon at ons. " Fl uor oal kyl " dlfluor

"HotePPryIola g RS Aasreary| MAHE 5 GRGHE] ADPHE Inked via an alkyl

i ' of suitable het 1
moiety ( IEEP%O\%QQQ%;S%?&&I%\?? Now-ffhithyg éxaihpﬂécilz CIS:%I? e heteroaryls

CF3
include 2-gyitbrpimethyl; guiredinyimethy é"‘drg‘B¢é‘k§ to fluorine,
I—%%n%r ®|"h+q{) %&% Elo'aﬂ@‘l %géﬂg'acﬁ&ﬁaargfn%ft%rsfa‘mra@é& monocyclic

uor ro or ronD nor e gre erred are fluoro
or multicyeiit m’lg systeni @pmm@hm@apom :B(g»:p abpghi9 rg\g;ytgn@%ﬂ p{gfgrpbly about 5
o about TP/ Faf oS WG, hifE B 6 o B 184 rBLem i an
element ethimihaﬁ cafbon, foalexample Inﬁecbgearn)dwgh;zlcg Suifurualgne orin

combinabg EREEL ARV ey SN BRI i i o
system. P?@Fbﬁ@kﬁwet@?@cfy@lyle &?Ptain falbuuo(t]I 5, tﬁlcdﬁamt@ g latame, Tha @reflx aza,
err are flugro and chlo en:
oxa or thi4 BIATRANS CIALBTACNEN! FPOH RS Masans it I s el grvgen or
sulfur atér'ng@t%btééblve?y i®preserand él;ﬂtﬁ teﬂ@m A?Ityng\lBMataaheterocyclyI ring may
substituent” nmeans a substi a
exist profecipd SUEN GS, flohaxIMRIS: @sr?mﬂ@}&)emﬁ eh N{E$S) group and the

like; sucﬁ’b?&i@cﬁon!% b S cBAsiarAdd h%fhbf@ﬁﬁ@@rﬁtl&ﬂ 'ItHWEEhétéﬁ@cyclyl can be
tem Ring system substituents may be t }s_‘

optionalyisubsHitsied by-ae e meye; "fing pﬁé’ﬁmtqupsweé% DhiGTomaythe the same
or dlffer%[toé'ﬁd @ %'ssdéﬂ}%(d)fle@ Kyfhe ﬁlt@@ﬁ or éJIK)f”é’tbm 8f tHe heterocyclyl

roary t er oar al
can be dmroeabymylcbzmmythe hetresmqmgll‘kpmde. Sapxgdelm 2:Sdigxide. Non-

limiting %ié/rpglxeérogﬁﬁdt%nﬁﬁ ﬁ'lé?ﬁ%cyfﬁ‘é h%f%ﬁgfél%ll rﬂ'ﬁs indi e Biperidyl, pyrrotidinyl,

plperazn&yikmqrpaohwlythlomyplmdmartbmplldlnar dl 4ﬂ9m)boteynahydrofuranyl

sy B R Bl b8 Py o mean o

single mdfstgr(eay. abduplonyl)owhichdimaltageousigreplaces|twio, available hydrogens on

o o b i o e

wherein Y1

o .

“Heterocyclylalkyl” or “heterocycloalkylalkyl” means a heterocyclyl moiety as
defined above linked via an alkyl moiety (defined above) to a parent core. Non-limiting
examples of suitable heterocyclylalkyls include piperidinylmethyl, piperazinylmethyi and
the like.

"Heterocyclenyl" means a non-aromatic monocyclic or multicyclic ring system
comprising about 3 to about 10 ring atoms, preferably about 5 to about 10 ring atoms, in

which one or more of the atoms in the ring system is an element other than carbon, for
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and Y can be the sanme or different and are

i ndependently selected fromthe group consisting of
woyarogemn al kyl, aryl, cycloal kyl, and aral kyPCT/UR0MG007497

system substituent” may al so nmean a single noiety

whi ch si nul taneously replaces two avail abl e hydrogens

on two adj acent carbon atons (one H on each carbon) on

a ring system Exanples of such noiety are nethyl ene

di oxy, ethyl enedi oxy, -C(CHap2- and the Iike which

formnoi eti es’ such as, for exanple The term ™ Boc

refers to N-tert-

car la
example mrh QXYOEP ooa[r %4% dJ()e ; IP:@JREE%\E/ ; %ﬁé W ICh contalns at
least oneABardokydarioh Qi@ﬂb(l@l ebndext cﬁiubme-hmr@g@ dauble bend eThere are no

. Non-limtjin es of sujt e.h \ ude
actacent e b RogT: e Bl eSS SHGEM P Rrefeh
heterocycfé‘?&ﬁﬁﬁ@g ebitain @boub tterabeyt BadidutdmsETins prefix aza, oxa or thia

n-aromati c saturated nonoc cI| mul.tic dIC i

before thgjlgeetgr@ca/@iqjml elNAPEUNEINS Egaﬁtoa p,t%g gen hOr sulfur
atom res% %@él?h’ép %1 FiPgaEten. THé théteBo eyl dalf Mbp’ﬁonally

e atons in the rin yst“em is "
substitutet dyysone ot metrmsweﬁbwbstwe@ﬁa iR, ppg@/ﬁtem substituen

is as defﬁgéﬁg%}; W T ltﬂl’rro e?l iR dtSmSHREHRtERIbycIEHA § @aﬁ'b% optlonally

|
2Sent oy Gen and’ or su{ﬁpur atons présent in th
oxidizedrtoige spsespondingf l‘dfmedie h%md&:w:ﬁﬁ-ﬁl@@ﬁ?ai\'ﬁnd%'ﬂﬂg @xamples of

T
1,4-dihy@ropyridirgén 263<@getrabydmpiyhdmyht‘bm5 64etrabydisipyrinydinyl, 2-

pyrrohn)},ﬂg%/e pggr}tpg?apéd“ 2y ly&;:izorl l X@dl?ﬁirﬁiﬁg%lgl MinydrB8xazoly!,
dihydrooxXddigslyl, dN@@BﬁhnazdmlTsﬂ)dugyatqazahplymlmql |ditrgdrofuranyl,

NN ENTEE A—
and the &g@St‘HéiétrSé&di’é!nﬂﬂ fhaY al¥Blrfeaf ia¥nglesineiaty YbsY. | ttatbnhyl) which

sanme or different, and are %
Slmultaﬂeauélmfep%@%wq aveilakle hydraggns:en the sapjcarbon atom 0“ aring
Y, I oxi dized to the
system. ERLFRENS SUcn RBicty Pl SinoNe ! S & oxi de.
Nonlim ting exanples of SU|tabHe nmonocyclic
het erocycl yl rings include dyl, pyrrolidinyl,
pi perazi nyl, norpholinyl, t hol i nyl ,
thiazolidinyl, 1,4-dioxany| ahydrofuranyl,
t et r ahydr ot hi ophenyl, | actam ctone, and the like.
"Heterocyclyl"™ may al so nean a Qingle noiety (e.g.,
carbonyl) which sinultaneously r@eplaces two avail abl e

&dr oggé}%p?@u{ﬂ eW%i%é‘tsf ﬁgpeﬁ% é)r% g'ﬂ%%ty LE%eTrEh&Bove linked via

an alkyl thfeW aféffﬁelsd @M\)}é) toQﬁ pakeiteoesycl oal kyl al kyl " means a
it s‘?ﬁf&é’ %%Cngtedngat wy hetero-atom containing ring systems of this invention,

there are no hydroxyl groups on carbon atoms adjacent to a N, O or S, as well as there
are no N or S groups on carbon adjacent to another heteroatom. Thus, for example, in
the ring:

2

5 1 5
N
H

there is no -OH attached directly to carbons marked 2 and 5.
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defi ned above Iinked via an al kyl noiety (defined

above) to a parent core. Non-limting exanpl es of
waioamizel het er ocycl yl al kyl s i ncl ude pi peri di nRCTESIV9T/007497

pi perazinyl mnethyl and the |ike. "Heterocycl enyl" neans

a non-aromati c nonocyclic or multicydic ring system

conprising about 3 to about 10 ring atons, preferably

about 5 to about 10 ring atoms, in which one or nore

of the atonms in the ring sygfemis an el enent other

t han carbon, forexanple nitrogen, oxygen or sulfur

atom al one or, in conbinatipn, . and wh '

| east ondt §B?W9ré]E%?’Soﬂgtﬁgdgﬁgt%'gﬂ@egﬁfggﬁg%E@hi r%%%xample,
the moiefidibl e bond. There are no adj acent oxygen and/or

sul fur atons present in_the ring system Preferred

het erocycl enyl rings c i n about 5 about 6 ring

atoms. The prefix aza, thia efofe the

het erocycl enyl root nang!, means at “

ni trogen, oxygen or sulfur atomrespectively is
are considlef6€ Riquidiéntiin r@riaim embiddimest= obthis irseyitiooan be

optional |y substituted by one ar , ' y q
TRbIRT MRIEISPIRE I o 18 eya el shi g inthing 3 o 5
carbon atshs 2R RbP Phetéhmatdirly Sesteal froml thergrauproooisiting of N, S and O,
. het erocycl enyl can be optionally oxidized to the
provideddbat Bl FoRfoRSHRAE ROt A18%Ple or S, s dioxi de.
«ANQa iyt Hnegn§>é%m1knga@.ﬁncsgrdlﬁbirathh_ecamylgmUp is as
groups include 1,2,3,4- tetrahydropyridinyl .
previously, dessiribggk oe Pangd\e ,thq:p@rgpqmq%# F'HPH?Y‘,the amino.
“ﬁ%kﬁaéﬁi@éélﬁ P OB i Bhino-alkyl group in which the alkyl groups are
,4,5,0-telra ropyrimdinyl, 2- pyrralinyl,
as previgugly destiipgd., Theibancite the pRfent mejstyzisdhiqiigh the alkyl.

LK\ ARa | ) : in which the alkyl and
S BRTAREE, M IREgaly ot ooup i wnich e e an
cycloalky, gfedph e as3Hepipushydesatitedir he heng to the parent moiety is through
fl uor odi hydr of uranyl, 7-oxabicycl o[ 2. 2. 1] hept enyl,
the alkylyi hydr ot hi ophenyl , di hydr ot hi opyr anyl , and the Iike.
..Alkﬂgét@?uq}mﬁwﬁhsrmy?tbdybbetmlaam gs?mg irewiichethe gllgylgand
car bon ich si nequsly-re :
heteroanyl g efHP Pf?é"%_ ggmﬁﬁd 'atTr &%D?)ﬁ%cgf'or I{Hr%pgg A t é’i?ntgkﬁ( is
through B v al K| means. & het et oovel nvl o
Ay oRuBoBT T TREANS 5 SRYEDREronaTaals i opBHh A The alky
and hetﬁg&?:\ﬁ@lbat@l gralishle £ bleviblislytiidceribbe. MHeedohdidb theparent

o ero-atomcontaining ring systens of this invention,
moiety lﬁwwgértéeﬁl?tﬂﬁﬂﬂ;ﬂﬁmlk@%‘a‘g@- on carbon atoms adj acent

“Afko Q{g ngglkgl”ei'ﬁeé‘ﬁé lbndfkdRRbkyRICEaY| Yralp i @hihibe alkoxy
on chr gn jacent to anot her heteroatom Thus, for . .
and alkyl gnoppe are astﬂﬁ@vipuﬁlg;descnbed. The bond to the parent moiety is through

the alkyl group.

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

"Heteroaralkyl" 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-
yimethyl. The bond to the parent moiety is through the alkyl.



10

15

20

25

30

there is no -OH attached directly to carbons marked 2

and 5.1t should also be noted that tautonmeric forns
wgeoa/1ag71 f or exanpl e, the noieties: are consiPer/E82007/007497

equi valent in certain enbodinments of this invention.

The term "heterospirocyclic" refers to a spirocyclic

structure containing 3 to 5 carbon atons and 1 or 2

het er oat ons sel ected fromthe group consisting of N, S

and O provided that the hepgroatons are not adjacent.

"Al kyl am no" neans an al kyl -am no group in which the

al kyl group is as evi ousl y _descyribed h ond .
"Heleslod ErRans? Belp-PISLITBLGIN WHch e 51ky] 8Fodts ¥ ad Breviously

describec;j;\;hAﬁ"gs%I lt?c?;ﬂdqﬂﬁm@’béireﬁﬁ? asiefisahlotighatienatkgl. KiMbndintitipg iexamples of
[

e al kyl groups are as prevjously described.
suitable alealikyhgraups; ln@'%‘@rf@mmmﬁtalﬂ)ﬁ'ﬂ%dtﬂh‘roé‘a@‘ﬁﬂ?ﬁe al kyl .
. " Ih - | WRickthe dikgtoaryl and
A B e o o ag o o

alkenyl ape esipraviopstiedesdrtheg. Pratermshhetesoandalgryfionigna ip%v%f alkenyl
fh t ! "

aoup. ARl ol W kB ouen
“Hetersayaloglkyjoxyiraeans adsetpresyainalkyl-Qe gtoumsuwhiphidhe

heterocy?:%naikﬁl %é{)&? b{%% %E%Yigg%lgt%%sgﬁiQEQL%bbna 10 hE PR moiety is

through Bldthehatanocycl oal kyl group in which the al kyl and
SRl SRS, B 5o b o535 W re

heteroarffAkd aREyaRyKkloupsoane as Sekoriyed kpbury dlHeybondriaties parent

__al koxy-al kyl -Oall‘gl group in which the al koxy and
moiety isithegual tlae stkyhABEPYWS previ ously described. The bond to

" b B ho-AiRyP e whlidty blkgr i reviously defined.
£ SN e L s i b el

.al Kyl - ' i.ch
ettt ot B syl bt
i ' k I d
s LR FERBAAp T i, o -
"Adylbograrnshan B-RYD)-, RisyYHG(R)t PR QY@QQRM'&(O&T- QGNP b Wbich the
: | k I : i . .
varous KB Y bR SE L PROBOF@AT it oty s v
the carbohik Prefeardibbeyls aoytainradloavanalkylr Noaslipiting examples of suitable

acyt srofs AT IS loRmayicy s contain a | over

"Aroyl" means an aryl-C(O)- group in which th_e 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.

"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.

"Aryloxy" means an aryl-O- group in which the aryl group is as previously
described. Non-limiting examples of suitable aryloxy groups include phenoxy and
naphthoxy. The bond to the parent moiety is through the ether oxygen.

*Aralkyloxy" means an aralkyl-O- group in which the aralkyl group is as
previously described. Non-limiting examples of suitable aralkyloxy groups include
benzyloxy and 1- or 2-naphthalenemethoxy. The bond to the parent moiety is through
the ether oxygen.
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exanpl es of suitable aral kyl groups include
pyridyl methyl, and quinolin-3- ylnethyl. The bond to
wo b@7pag7ent noiety is through the al kyl. " Hal oaP&piU82007/007497
means a hal o-al kyl - group in which the alkyl group is
as previously described. The bond to the parent noiety
is through the alkyl. Non-limting exanpl es of
sui t abl e hal oal kyl groups include fluoronethyl and
di fluoronet hyl . "Heteroarylgdkenyl" neans a
het er oaryl - al kenyl group in which the heteroaryl and

al kenyl are as prevjou descr.i bed,, Pref .
“AminaAibuF SPeaneA) FrEBRaY drongRmarR g Pyl Bihue inas
previouslg‘raoé%cﬁﬁea herHapend te e piirdrit rhbiety Bhthirbwgathesalkiyi.

"Het er ocycl oal kyl oxy" neans, .
V mm*%z@er@ﬂ%mﬂ@p\miv&wcﬁﬁge alkenyl group is as

previousl@?ﬁ%%ﬂglég Lgﬁ%‘%no%%e 6a;reﬁ§rrﬁf VAL Eﬁ*d#g@ﬂﬁ@féthéﬂoxﬂ'dmw.

i
arent noiety 1s through the ether atom

“Alkyieyenys nyeans ar pioyi-O-raradp ia Witk thaallenyl gEURISEY
. roup. | ' |
previous g B b RE LV AREY i, SUARUER i et pagoon.
“Arglokyalkyld Imedres ahlaryl-Qraliyl. groupdnoxyiah ithe arvlanesalkyl groups are
. HO al kyl - b0 . whi I i rewvi ;
o rovli L AY8 U Bla I L SuB SRR groups mluce
phenoxyM@thyliarid haghtwoagpletisyloT he tidnablcetheyplareny midigly igthvigugh the
i ncl ude hydroxymnet hyl and 2- hydroxyethyl. "Acyl" neans
alkyl growp: H C(O)-, al kyl-C(O- or cycloal kyl-C(O-, group in
“A |bﬂég>>@§ﬂ<tyra?ﬁ@n§ agmr:ypsu@x?amgl g{‘cmfi mﬁh;crl;mearyb@m
e bond to the parept noi ¢ [ ro e G
alkoxyallyl Qe ara RO UGHER HE5 oSk r 1 3¢ RORE RIS PTGty is
2R sui tabl e acyl groups include fornyl,
through acet Ie§arr(1)glfp'r(ljlpanoyl . "XroSl "lfﬁealns g ar k WOL- .
"Agabuioxy ragRes antaralivlO-greup in whieh _@?%@f% %'%70 pisas
previous h&%&r?ﬁéohﬁyq&‘?-’\i@ﬁl‘_ﬂfq bRafripfedsf &Eﬁab’l@'a@éﬂkylo&ytgrbapg ihclude

e ca mting exanpl es of suitable groug%
benzyloxynahdide o Srnayithatenemethapyt hlag ibonddodheyrargabmolety is through

alkyl -O group in which the alkyl group is as
the etheb?é%?%’hsl y described. Non-liniting exanpl es of

"Ayldaehebanytomeamsarpanyil-@HG(0)- geoupyon-dmitng examples of

. npr.opox i sopropoxy .and n-

suteble SRIEREupbi LR OH gt b airoBaroonn. The

bond to tRAParett sty IS thesugtpthencatbionlyl.t he aryl group is as
"Rrry?svullf%l#\i/" means an aryl-S(Oz)- group. The bond to the parent moiety is

through the sulfonyl.

“Cycloalkenyloxy” means a cycloalkenyl-O- group in which the cycloalkenyl group
is as previously described. The bond to the parent moiety is through the ether atom.

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

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

"Alkoxycarbonyl" means an alkyl-O-CO- group. Non-limiting examples of suitable
alkoxycarbonyl groups include methoxycarbonyl and ethoxycarbonyl. The bond to the
parent moiety is through the carbonyl.
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descri bed. Non-limting exanples of suitable aryl oxy

groups i nclude phenoxy and napht hoxy. The bond to the
w@aseneernoi ety i s through the ether oxygen. PCT/US2007/007497

" Aral kyl oxy" nmeans an aral kyl -O group in which the

aral kyl group is as previously described. Non-limting

exanpl es of suitable aral kyl oxy groups include

benzyl oxy and 1- or 2-napht hal enenet hoxy. The bond to

t he parent noi ety is througpgthe ether

oxygen. " Am noal kyl " nmeans an ami no-al kyl group in

Aprkesbona Si s SHero BN Sm s o
suitable ar?LdSﬁBiﬁ HEAY gFEEPS iriludd seaNbxyeargonyandnaphttioxybarbonyl. The

group 1s as previ ouslr%/ descri bed. The bond to
bond to tha@q@emtermpleiw%ﬁyroug ithe sa§PCP¥e et her oxygen.

"Aé@k %}%’érB Ml"rFﬁé‘Qﬁs an aﬁ'laﬂ%/flﬁ -CEO) IG5 RHID. NbriMiiritihg éﬁample of a

'S as usly déscri bed. The bond t
suitable a'fw(wcamOMmczyp i ehzsdggyparh@nglt Hé&e l@g%@the parent moiety is

| kyl" means an aryl-Oal kyl group in which
through tpﬁe(}/aa&ﬁ{a]and al kyl groups are asegrew ously descri bed.

"Aloyisulfonyl'l mpaevssarp Riyl- 6(0511 igraup cPeEafpITeRyaPKPS 24p dupse in which

the alkyl Qg”éﬂ.;ggsf (SRR ThEBor 6 AR EREHBLEYS iR Suifeny.

"Ari¥sulfahioxyeany b arylaﬁ@f:)n gmqp - bmdltk)ﬂhe g»awpi maiety is
ich t ? aryl and al koxyal kyl groups are as
through E}ee%" descri bed. The bond to the parent noiety is
“GyHIOaIR ok?’eoﬁi‘dvﬂloaﬂk@xw méansblkgylciogikylr@ageoumin which the

aral kyl - O group h t al ky. u
cycloalkyGEouB i P RleviushedsSodied: he bR laetﬁ?z}ﬁs Hffelyfmdety s through
theetheFHt&rﬁm e aral kyl oxy groups include benzyl oxy and 1- or
apht hal enenet hoxy. The bhond gﬁi t he par.ent, .npi et

"(t"y‘ql@albhlomglky{"n'gpaaﬁ@g@ﬁ:loal;gyly(p kGTeHRN Whigh te é}ﬁcloalkyl and
alkyl grogpélarg A Slevidli< Besdibed.| ThibibtthEiAiRel Ssrept n‘irbiefyab lterough the

yI“oxycar bonyl groups 1 ncl ude phenoxycar bonyl and
alkyl gronapht hoxycar bonyl. The bond to the parent noiety is

"i&ﬁ’”‘%&‘é I @r %ﬁ@g %Io%wéﬁgllgﬂﬁbuggfﬁcﬁg}% al)l/<olx¥alkyl group
is as prévivuslgdetsbdbedl ﬂ'dueytbond toytheopdiiemt pheiety isrtbseughathe alkyl group.
“He erocyclypélll(oxyal NPUR AL ILEoEPay E4KoRFLKG Y loud iIRWPhich the

alkoxyalkyl group is as previously described. The bond to the parent moiety is through
the alkyl group.

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

When R4 and R5 join to form a ring with the nitrogen to which they are attached,
the rings formed are 1-pyrrolidinyl, 1-piperidinyl and 1-piperazinyl, wherein the
piperazinyl ring may also be substituted at the 4-position nitrogen by a group R7.

The above statements, wherein, for example, R4 and R5 are said to be
independently selected from a group of substituents, means that R4 and RS are
independently selected when attached to the same nitrogen, but also that where an R4
or R5 variable occurs more than once in a molecule, those occurrences are
independently selected. Similarly, each occurrence of R'™ or R™ is independent of any
other R™ or R™ in the same Q ring. Those skilled in the art will recognize that the size
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is as previously described. The bond to the parent

nmoi ety is through the ether atom "Arylthio" neans an
W@eyAS77group i n which the aryl group is as pPEWUSST/H07497

descri bed. Non-limting exanples of suitable arylthio

groups include phenylthio and naphthylthio. The bond

to the parent noiety is through the sulfur.

“Aral kyl thi o" neans an aral kyl -S- group in which the

aral kyl group is as previousky described. Non-limting

exanpl e of a suitable aralkylthio group IS benzylthio.

The bond to the par nt moi et th
and naturqs\pmb@%tgqu t(g)mé( tlaqeﬁl,l Sl@ L h.bentg l\JAlllIlgrr) can be

present ¢ Non-1imting exanples of sui tabl e al koxycar bonyl

groups‘ i ncl ude nethoxycarbonyl and et car bom/

Theytetm subsitiad cmeans: ey ong qripeiR Y 1Rgens on the desigRated
atom is r&@fa*&%ﬂ%h é‘rs)élé’ét}’d}?frgﬁmﬁe indRaéd gfows Ydrero@dQ)Tat the designated
t1ng exanpl es of swtab e
atom’s nermabvqleacﬂo unszler Ql@@p@tlnﬂ sirgumsipReRsiFRtIARedgAgand that the
apht h r I

substitut{c r&ﬁaﬁé{rﬁ% 88 CorFBsu%rggﬁf()oxycar onyﬁ“bﬁﬁu@ﬁﬂé drid/or variables

car pony means an
are pern%ﬁbbydml@ﬁ@)h combinationsresiltin staplexampaunsis. By “stable

compo L SO ST PGB AR PR S

survive isdlaligh 30 laf wsnflil' deg@esofapuritly Kgdm |(1@az}iongnixtyre, and formulatlon
- Preferreﬁi_&ﬁgroups are hose in which the alkyl group is
into an ap%@"ﬁgﬁﬂ ‘to the parent nmoiety is through

ThEtemn FosiBHally’ Ahstuteto Mdan sBptitnat substitutiBhQViEh the specified
gr oup he bond to the parent noi ety is through the
groups, Eﬁﬂlﬁ‘iﬁ)ﬂr moiglieBoal kyl oxy" or "cycl oal koxy" means a

Tﬁ&cﬂeﬁi\l kprifféd g M purifiedhidii”t B “BY Wolateldy bngr purified form” for a
previously described. The bond to the

compoung nefﬁrgu@qtheh@hyﬁwal skaignpl sajk FBEI%H"&?&PR %t'"gré%ﬁéyed from a
synthetlé71 ;ﬁ')SF:éQ @% ot Ky | reBEAER miktidd)Clort AStURHE Isekdey |oraﬁdmbmatlon

are as previously déscri bed. The bond_t
thereof. ﬂ]h\uSp’d'teetarmﬁpustﬁysd",s' in pusifigd fera” ar ‘st@pgﬁppand punfled form” for a

compoumgﬁéjts@gﬁ(g)}ﬁganlc@;@g‘teaoﬁqééna @é%géﬁﬁhkﬁer%@ih@ bbtained from a

group 1s as revi ousl
purificatibes pradess . orTprodesses tdeschibed herain nbme&lykn@wmpomghskl"ed artisan

(e.q., har@g{%if%pr%r Eﬁ%’)?@ %/t%wcéﬁ@ a{hléoa%(gkkyllﬂ 'WBfftiet purity to be

characterizable by standard analytical techniques described herein or well known to the

skilled artisan.

The structure ====< in the compound of formula |, represents an optional double
bond, the dotted line is a bond or no bond, resulting in a double bond or a single bond,
as permitted by the valency requirement; with the proviso that R3 is absent when the
carbon to which R® would be attached is part of a double bond.

it should also be noted that any carbon as well as heteroatom with unsatisfied
valences in the text, schemes, examples and Tables herein is assumed to have the
sufficient number of hydrogen atom(s) to satisfy the valences.

When a functional group in a compound is termed “protected”, this means that
the group is in modified form to preclude undesired side reactions at the protected site
when the compound is subjected to a reaction. Suitable protecting groups will be
recognized by those with ordinary skill in the art as well as by reference to standard
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al koxyal kyl group is as previously described. The bond

to the parent noiety is through the al kyl group. The
wo@pinronearl doubl e bond represented by neans t haPCHUS2007/007497

| east a single bond nust be present, but that a double

bond can be present; when the double bond is present,

R10 is absent. When R4 and R5 join to forma ring with

the nitrogen to which they are attached, the rings

formed are 1-pyrrolidinyl, %gpiperidinyl and

1 pi perazinyl, wherein the piperazinyl ring may al so

substltuted at position nitro o) :
tethOOKRWCh el O@Jkﬁﬁ?éngieaw Sﬁgnf%ee% & ? af E:,Br °¥eo°?ﬁ/§x§ﬁ%ﬁ)§? fné%@amc
Synthesr@'@‘i’gﬁ) wﬁe%amg\,vt\cbme i ndependently selected froma
stituents rreansthaézm nd R5 are th time in
Whedepneialls (Sd-cB0bHREIFYEIL. 4 &icS GOPHE Tk than one tim

any coani'tL'iérﬁQ:ﬁ'qn FQHFrh (th 35itd BefinitiBR ro?i S8ciRbcOlirréhadid indlependent of its

curs nore than once In a nolecule, those occurrences
defnltlomabeveryequedeﬂwlyeﬂefb ected. Simlarly, each occurrence

AS Hsgajnegélr%% 'rtc?rrr]fé n ggfﬁgb" ﬁfmg}?ﬁﬁ ﬁ)eérécfi?rﬁ\pl)mﬁés Blgroduct
comprising thg speeifisdangtddieniszindhe speciiied anounts, as well as any product
which remﬁ%}é %iln%& bp léﬁllx %Folrﬁccto{ré@ﬁ]aﬁsu i he?g?é%iﬁéﬁ'uﬁ#t%@ﬁéﬂs in the
specmed bfﬁom or nore hydr ogens on the deS| gnated atomis

| aced h a sel ect th
EeR P rias. Bnd Greivstals o M ERMAdieinifiedhféflion are also
contemmél@arhéram wumwo@i dsfquniﬂmgmlssprbmdmt inék ddigtiebii aadd/ Stella,

pro-us e B S5t i e A R2SS SSBBRU s, and

Blorevel%ﬁflg‘ééhté}'@rf;mﬂg v:fe|s$gw {198TPEaAar@ B: Rerhd, led. pAsteriche

ounds st abl e conpound’ t abl, e@&{iructure
Pharmacgummssacaﬁpcﬁm& Pergamps gt IET‘%?\?W PrAsiue fpans a
compouﬁH é . rrin@ rcgl?s tﬁat% Qrfalﬂsf&lﬁ%d?ﬁw PvoRyyidid o Eompaund of

formulation into an efficaci ous

Formula (rh)smaap ahua.rmaagshcallyra@ceréah\e sait, |Wﬁé¢ﬂe>pfs$$ﬂ§@ﬁet‘?ﬁt88 ncompound.

The trar}%iczﬂri%t?cgﬁ cﬁ#tby vé% @g‘ﬁh}%ﬁ sw?se gég Hyf { hﬁ:@a@élﬁi@ﬁchemlcal
processes) Isi.ncladaé dimméxampTe rthrcmgl’alnsaﬂ'omscts publo\bded\ ﬂGﬁQMSSIQﬂOf the use
o poagf GBS B 3k Lin LSS ol 8t 49 EyeL Delvery
Systemé e \@al 14 eftrie ASRS.iSymposgium Seriesy andinuBidreversille Garriers in
Drug Desngn eda éé)ward B. Roche, American Pharmaceutical Association and
Pergamon Press, 1987.

For example, if a compound of Formula (l) or a pharmaceutically acceptable salt,
hydrate or solvate of the compound contains a carboxylic acid functional group, a
prodrug can comprise an ester formed by the replacement of the hydrogen atom of the
acid group with a group such as, for example, (C1—Cg)alkyl, (C2-C12)alkanoyloxymethyl,
1-(alkanoyloxy)ethyl having from 4 to 9 carbon atoms, 1-methyl-1-(alkanoyloxy)-ethyl
having from 5 to 10 carbon atoms, alkoxycarbonyloxymethyl having from 3 to 6 carbon
atoms, 1-(alkoxycarbonyloxy)ethyl having from 4 to 7 carbon atoms, 1-methyl-1-
(alkoxycarbonyloxy)ethyl having from 5 to 8 carbon atoms, N-
(alkoxycarbonyl)aminomethyl having from 3 to 9 carbon atoms, 1-(N-
(alkoxycarbonyl)amino)ethyl having from 4 to 10 carbon atoms, 3-phthalidyl, 4-
crotonolactonyl, gamma-butyrolacton-4-yl, di-N,N-(Cs-Cz)alkylamino(C2-C3)alkyl (such
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thereof. Thus, the term"purified", "in purified fornf
or "in isolated and purified fornmf for a conpound
WO efognse7to t he physical state of said conpoundP&f/U82007/007497
bei ng obtained froma purification process or
processes described herein or well known to the
skilled artisan (e.g., chromatography,
recrystallization and the like) , in sufficient purity
to be characterizable by stapdard anal ytica
techni ques descri bed herein or well known to the

as B-dimetylammopinylb sRgamoyT (o GatdiEH e T K58 CaarvIcBrgamoyH(C1-

comio 8IS sl gty e
Similgcif ar eeuppens of Formuia (1) EGOBP&S? &8 %'@&0'%“?‘%0“3' group, a

prodrug A ggﬁ?ﬂﬁéa g&ggﬁgﬁg%%&t‘@f'tﬁg HyardgeH gidig ofthaelsshol group

S It sholld al so be noted that
with a grauy saeh ks, farsexashplea {CnEistalsaneviprymetis k(G ri ed

| ' 1d Tabl
Copatkang@pgpfEify: bl i SHaRRRoyDIPIRNEE (O P22 02
ce)alkox*ﬁg??glgﬁhm:w) M—(r?ﬁﬁg)aék%nﬁgebzrwle?wm?%rs@cmgyl, (Cr-

I u I 5
e e
aminoac{| t@sﬁlé\{%?ﬁé{ﬁﬂﬁ%ﬁﬁ@aé}l gﬁpupa@trﬁm?mpu;z semcne? dtcend the naturally

Sl oun 1 S ecle a reactl . .
occurringsliaraificagidst Bé@ﬁﬁlﬁ)gr d’dﬁ%)%‘% 1“%@?%?\4870‘@{@‘}’8%5363&}%%"3'
resulting}‘i’hérﬂ tﬂéggr Val 8K hIHydrdxy kfodp lof #%e Wehliagstabforreblaence

stan text booKs such as, for exanple, T.W G eene
carbohydrate), angrtbediéei ve G oups in organic Synthesis (1991 ),
' irfioF b&Bhearhfedfunclbial group, a prodru
Ifﬁéﬁgggﬁwg’}{wﬁ?nu\g@% oc%ﬁ'%rstéérr%rgat_hanugne.ti rr% ir?_ P 9
can be farmyed bythetreplacemernitof onydriogen atprsindae; intnecsrosip with a group

ach occurregn IS js i i ;
such as. 3¢ By L, RJ6o0a, ALPRRATR), RE B R Ana R are
each independeatly (CH-Cihalkyl (G164 cyclealkpinpaszylaop Rygadpnyl is a natural
a-amino%%dnpé{ltrial’\tﬂ % tq%m?#@ééy&h—s—%m)w 1§\Hh$%e§ﬂ IeYt1§8 &, (615?65)alkyl or
benzyl, ﬁ—icf(@f??)yg Q{hér’éﬁ'id?(éi% (cyrcq ﬁmyp@ﬁ@ i\fas i(Om-G'&)aIFWe carboxy (C+-
specifi‘ed ingredients |n the specifi unts.
Coalkyt ArminalGs:CaslkvhpemonaHcer Gry NaF s GraRiEapnglhas COYY°
wherein 3;4 5§ o 'ﬁ’(&ﬂ#fl A ¥58s RAGHO-FRLI IR IC e RilRylafino morpholino,
I scussion of prodrugs is provided in T. H guchi and
piperidinvi-y$iogpysroligino1 i the el Delivery Systens (1987)

Ot 8f ridtE DripotindY TR iHERESH Atay @Kt inlunsolvated as well as
solvated forms with pharmaceutically acceptable solvents such as water, ethanol, and
the like, and it is intended that the invention embrace both solvated and unsolvated
forms. "Solvate” means a physical association of a compound of this invention with one
or more solvent molecules. This physical association involves varying degrees of ionic
and covalent bonding, including hydrogen bonding. In certain instances the solvate will
be capable of isolation, for example when one or more solvent molecules are
incorporated in the crystal lattice of the crystalline solid. "Solvate" encompasses both
solution-phase and isolatable solvates. Non-limiting examples of suitable solvates
include ethanolates, methanolates, and the like. "Hydrate" is a solvate wherein the
solvent molecule is H20.
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Bi oreversible Carriers in Drug Design, (1987) Edward

B. Roche, ed., Anerican Pharmaceutical Association and
w@eroganom Press. The term "prodrug” means a coPEDUSZN07/007497

(e.g, a drug precursor) that is transforned in vivo to

yield a conmpound of Formula (1) or a pharmaceutically

acceptable salt, hydrate or solvate of the conpound.

The transformati on may occur by various mechani sns

(e.g., by netabolic or chenpgal processes), such as,

for exanpl e, through hydrolysis in bIood A di scussion

of the u f ovid d h
Ong ospapiecompplns o BesveBYEN ey cpliyal) b dRiveRl o a
solvate. Rfepifratibf df\s@lv‘étesgwmr‘ém/ﬁﬂbmﬁ Trﬁmlfcbrrexample M. Caira et al, J.

Bi oreversi b rriers

PharmacRskiiel Shma 3P bha Ad2Rlt! EaPorbs Yk hissiraig of thé solvates of

the antlﬂPrga‘i’ ﬁﬁEBng &eSin éﬁﬁ%ce‘f@ﬂé SX VSN £ frbin Wat"BaHNEr pleparations of
or a armaceutically acceptabl e salt

solvates Hwnmvate, waaée% apd thedike arpslaferibsHiby FsCavan “Yonder et al,
AAPS Pﬁa?rrnp§él>ﬂecﬁ ”a_&-gs_? JrHQ‘ét‘ié){?LOﬂ HE-A. FHIHSHHH\ &laé‘l Chem

er e acefrent of th
c:ommumya@agm (20h)oA typaeatmo@-lgmtmqg m:qae%s lgw@lysswéwla@g the

inventive, &BRRRR i s e amnsy of b Hskirg®) PRI MERE Mator or

mixturesthorsdfy bt &- r(lghckramayll mpmtmeerwnd onoling ther solution at a

n_at ons, arb t :
rate S”fﬁﬁ'eé‘g?tﬁéﬂ"ﬁt‘:&ﬂa slwﬁ'g‘fﬁ ?@é%% 'gfe‘{:?y 3?%’45[}%@ il d%r k?xalytlcal
techmquésts@c_ﬁ é‘élrfgﬁ@xamwl Rﬁ sf@dm}dscbp%/, show the presence of the solvent
koxycar bon i rom5 to 8 b
(or Waters}t"aﬁ'ae cRystaly %% ‘P&%ﬁ?f F‘é‘#agg}‘ret hyl ha\?l ngC?: o?nnB to
Ao enRed léboéﬁstaﬂn{é\éudérhffg&uﬁéﬁbﬂﬁw mmmbmdg/ bn active
haV| nﬂ from4 to 10 carbon ato

pharmaceugeahistarnesipte WIRATRINGI TolgcHie sele ygucaﬁ Cm@ﬁé'&ltyéf’ the
combme@l)fgh@’ mﬁﬁs%@%\f@nmﬁb deBEWREN a dicarboxlyic acid such as fumaric

I met hyl noet h , carbanpyl - 2) al ,
acid, sugainic@ciy ﬁtqzyqngha mamqr(g su@z)a§| tfaﬂormﬁpp‘;g%@pqeg, q%compound |
[
of this m%gﬁ{lﬁ% il d'iffbr]gﬂ{ p@o‘?@ﬁ;}%ﬂ%?% z a'ggﬁg)af“ttﬁg c?h&?stal
(Rmenag|Jk thait. aiudo«tmoﬁ?auengr&@ 2@0%1&&@@1 n be formed by

%?%?}é’%ﬁf?%é‘ m?’ Q{hewl? &Yé%@g&?e&%%ﬁouh? dsalb‘é%l?l‘t’ ko describe an

SucC for ex

amount 6§ abkmmyidauwamdrmbosmgr( ()Olhe @%Manwmmyyﬁeuy\{e in inhibiting the
above—ne%e;% Q%§9gg§ b nﬂyﬁwg/ ﬁ;lgrtléﬁy? .efdgéllred( %erapeutlc, ameliorative,
nnhlbntorfibaldfewﬂt@nbereﬂe@m nonet hyl , succi noyl , ( a -

Tgeeﬁﬂrﬂegld&jé ogfogng%( l[?%%{gﬁr}na lgls(zﬁg Wchh are g@é wﬁﬂ% the scope of
this invention. Reference to a compound of Formula | herein is understood to include
reference to salts thereof, unless otherwise indicated. The term "salt(s)", as employed
herein, denotes acidic salts formed with inorganic and/or organic acids, as well as basic
salts formed with inorganic and/or organic bases. In addition, when a compound of
Formula | contains both a basic moiety, such as, but not limited to a pyridine or
imidazole, and an acidic moiety, such as, but not limited to a carboxylic acid, zwitterions
("inner salts") may be formed and are included within the term "sali(s)" as used herein.
Pharmaceutically acceptable (i.e., non-toxic, physiologically acceptable) salts are
preferred, although other salts are also useful. Salts of the compounds of the Formula |

may be formed, for example, by reacting a compound of Formula | with an amount of
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am noacyl, where each a-am noacyl group is
i ndependently selected fromthe naturally occurring
wa 2@miieo7aci ds, P(O (OH) 2, -P(O (Q(C 1-C6) al kyP¢RUS2007/007497

gl ycosyl (the radical resulting fromthe renoval of a
hydr oxyl group of the hem acetal formof a

carbohydrate), and the like. If a conpound of Fornula

(1) incorporates an am ne functional group, a prodrug

can be fornmed by the replacggent of a hydrogen atomin

the am ne group with a group such as, for exanple,
R-carbonyl, RO carbo

NRR -ca ny| ere
acid or base Ut as ﬁ‘ﬂe?f&ﬂ‘é@ﬁf‘{] érrlo@n DS g]elg(jlil% s(«.ggw ?ﬁeaﬂ Qiih the salt
precnpltat%%%ﬂﬁléw hgubsiiz Wedlﬁlh Bﬂéwébcbwﬂyophllﬁaﬂahur al
am noacyl or_natural a-am neg?ty g%géqc(g@z\ 1
Emal@ry] agid addition(sgitsdaglufR AcetpteseAS(ATDAlRY, Bpnzogtes,
benzeneg‘{t‘l?%r?ét@s\%shﬁ bofated! KMiyrét@:Q (Y@rdtés (@m&@ﬂa@égw
al'kyl',”"am no( G or nDno-
camphordulfmhate(scfurmatasklwtﬁnchl@apl@yl hydr@(bmwge dipipdigles, lactates,
Y
maleatesdan%}h%?\(agmfo@%%ﬁ Eabgﬁ%}%réﬁlfgﬂo fes, onltr%tlepse rc>|xg|1llar’t]¢?s _pi/hlosphates
propionatss, salicylates, subcinatesrsliliates,| takeratesethiecyasnates,

toluenesmggﬁa o dé!ﬁo({/%%g@ }a%}’t%g%%?%ﬁﬁd 48 Sike! ﬂdHF@ﬂ'aHﬁ‘t &4d&vhich are

armaceut
generallﬁ@@ﬁﬁﬂ@béce saithblerfos thmfdnrr%nowmfmharmamwlcallm neefuh salts from

ded th t
basic pheTACE AL SR A1 it ia-Sobr ok ARl 3, R B al, Camile
G. (eds p%ﬁugabkaﬁmrmac@nnoél Salt Rropedied, Sdiestiomandtlissn (2002)

zurion: e Sy BRI  “BhlmATa s ety s o7 sotn o
19; P. GBQMf"Iﬁz@mQﬁ?}‘i’élrwofﬁﬁrwrégilwmmm$aﬁd+mg Arderson et al, The
Practicsiat Madhista) G iera i BEh Ao rese, KRBar o and in The Orange
Book (FGG4 &8 ﬁﬁqﬁntﬁ%‘? foROUPGingtont MCbrshalr dtidiie)cThése

I ne so | vat e" enconpasses bot h
dlsclosu&m ate mopm@ée@hermsdxyateme@cgdheeﬁ @s. Non-linmting

ﬁ'@%r&s%%w%%\tgﬁp 1Gd %Hrﬂﬁﬁﬁﬂ) %%Iltgdﬁlk‘éh hadR) §éﬁ§ such as

and I's a solvate
sodium, \l\itmum rartdﬁpomsks\umsalts,l alkaline parthizoe@lsalis swshas calcium and

magnes RS Sal wHSuBNETHAR B o PHpALUran oo AUt oo
dlcycloh@?mmébm&bufw anduesr;ﬁr&j sallts ®ithramito a¢ids such as arginine, lysine
and the Ji E% %raélgzgr%l Cagﬂ %&:ﬁ‘tqlﬁ% rl'O\l,I éggéfb]et é&a?rq 4&11?(9%3\?/&‘1 Bents such as
lower alk Ilﬁéﬂﬂ%éqbeg | eftylyethal; ehdtmtglscMehdea,sbrbrmdBMr|od|des) dialkyl
statos - shns Ry Fie B i 1, BB s (o.0. o
lauryl, ah@48ary#ch@rides, bromides and iodides), aralkyl halides (e.g. benzyl and
phenethyl bromides), and others.

All such acid salts and base salts are intended to be pharmaceutically acceptable
salts within the scope of the invention and all acid and base salts are considered
equivalent to the free forms of the corresponding compounds for purposes of the
invention.

Pharmaceutically acceptable esters of the present compounds include the
following groups: (1) carboxylic acid esters obtained by esterification of the hydroxy
groups, in which the non-carbonyl moiety of the carboxylic acid portion of the ester
grouping is selected from straight or branched chain alkyl (for example, acetyl, n-propyl,
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AAPS Phar nfSci Tech., 5(1). article 12 (2004); and A L.
Bi ngham et a/, Chem Commun., 603-604 (2001). A
wo y@raad771 non-1 i mting, process involves di SsoP@T/O§200TEN7497
i nventive conpound in desired amounts of the desired
solvent (organic or water or m xtures thereof) at a
hi gher than anbient tenperature, and cooling the
solution at a rate sufficient to formcrystals which
are then isolated by standagg nethods. Anal yti cal
techni ques such as, for exanple |I. R spectroscopy,

show t he presence_ of the sol vent t [
tbutyl, orpputel) GlbaR BN RIS rararmetD, S ol Bample,
' r hyRdany (fopelanmplg, | optionally
o {034 S ety o, sn o
substitutechwitbufas exesplss balraes, Enyatky ,|C?rr{$ﬂ?“ff8<¥ AeaRp) (@hsufonate
esters, st 55 aHRACEY §Fﬂ)§s@ﬁwgﬁ RxER{fe RletRaesulfonyl); (3) amino acid

i car boxl yrc aci s fumaric acid, succinic acid .
esters (fartexaraple, b-Jusdyiar Laisaleuayl; k4 hrhesphasiate esipraaMt () myno- di- or
. coNmQ (o] LS AV ent i ' ' tfoP BS le,
triphospriBR Bt THE PSS SRkl Tel b NIET BleMaPBY. foPBfample, 2
C1.20 alcdhol efr reattivelderivathenthegeaf, opby 3 2.62¢i (Gasskcy! glycerol.

"Effectiv mount® or, "ther L.C j
L
exist in tI_@eiE %mt@ﬁidricimrmf (fcbrh@xamtpmg g_ amasideé on insinfaeethevk A"nS_UCh
i.nhi biting e ahove-note i seas a cing
tautomeri BrES RGP RETRIB LG Ve STLAR G PR B Py o
TiRE B¥RIHGUNdsofedratila ()ray eoptain dsynfméticnr chital canters, and,
formsalts whi are al so

ch [ thin, th f [ . .
therefora, it shfleTRE S1RSRREOMSTE BBBoUhS DS TRREIRL 3 Sigiegipmertc
i ' B aeNaRtiesshbicof] etih i
forms Oflﬁ? ggﬁ%%@?m%gg? _estrj\?éT% term "sal st%sﬂm as .g racemie
mixturese fsopatt afdhepresenrtipyertioi t 8ddiliphsthepiasgninvention embraces
all geom:gg}?é n%@@lﬁﬁtsﬁma@ fsdh&RD For&tdifple2 § 3BbnpdtinBasti Foramila i)

I norgani ¢ and/or organic bases. In
incorporatisi a doubledbend er eduged minde botih g Fig- BNEJFANS-IEMSo 85 Well as

. basi ¢ ' - HJdmkied to a pyridine
mixturesy 3% &rifaghd wiEl @ ScoBklor W invefblt | ° 2 PYL o
Diadsteteztnéic snixtarésxahibe separatediinte sheip indiyidpghdiastereomers on

e vasis 35 e pOMEB b oFo s HOShAFBAe N Rlfol ol saec
in the art,isueh, ad)dor égxmple, [Byshrohugtogedghy andlep fractienakerystallization.
Enantofis Bog 0% ol A AER PR el R b,
diasterebffer® @Ml bPYeastiti with = sppropuiate opticaliyrattive coinpbund (e.g.,
chial axlsah e D OB B eheS i B “Lprting the
diastereomers and converting (e.g., hydrolyzing) the individual diastereomers to the
corresponding pure enantiomers. Also, some of the compounds of Formula (1) may be
atropisomers (e.g., substituted biaryls) and are considered as part of this invention.
Enantiomers can also be separated by use of chiral HPLC column.

It is also possible that the compounds of Formula (1) may exist in different
tautomeric forms, and all such forms are embraced within the scope of the invention.
Also, for example, all keto-enol and imine-enamine forms of the compounds are
included in the invention.

All sterecisomers (for example, geometric isomers, optical isomers and the like)
of the present compounds (including those of the salts, solvates, esters and prodrugs of
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preci pitates or in an aqueous nedi um fol | owed by

| yophilization. Exenplary acid addition salts include
w@e®rareasl ascor bates, benzoates, benzenesul f oPEr/ES2007/007497

bi sul fates, borates, butyrates, citrates, canphorates,

canphor sul fonates, fumarates, hydrochlorides,

hydr obr om des, hydroi odi des, |actates, naieates,

nmet hanesul f onat es, napht hal enesul f onates, nitrates,

oxal at es, phosphates, propignates, salicylates,

succi nates, sulfates, tart ar at es t hi ocyanat es,
t ol uenesul

tne compee g8 bl ST R SR R el G Brdof it st

which maﬁpeﬁsﬁeﬁé% éﬁ}lﬁ\&ﬁétﬁcfdﬁrbbhg ohoraridusosubsstituents, including
har maceutically useful salts from basi

enantionsig 1RERE AWM Mey It AXCTRINTYg QRTRESOf JoymEelif parbons).
rotamerlcg rins, %ttr%? e, anGadihbicPebmeriedsrms Haredbmteniflated within the

ar nace |ca Sal'ts. Properties, Selection an LE | and 3
scope of thisdayemtion, &s: argipesitioupt; |sgne5~é(§g:rbas dPr exanalgy 4-gyridyl and 3-

pyridyl). rl—kkﬁ'r%%?ﬁl olhia\flia So%gﬁﬂgﬁ%f(lﬂo?ydla gg(ugréor orat8s aDdo&?Slé| Sbnd or a

arnaceut | 1936) 33 201-
fused ringnbettsthe cis- and trans-fBrmest as avelf ammurﬁ%»lar qu%d within the

scope of&ésﬁr@%&*ﬁg@&a%‘?{% c‘fo":> %géﬁ'ﬁ)lé\'eﬂﬁ lyé’tbkema;ﬁh i'?m;'uraf‘elgrﬁﬂ\.%eforms of the

Stration I ngt on,
compourideare inehgiedein. théhmtmrsm osures are incorporated

Ingﬁégﬁes%%ﬁﬂerﬁ%nggf tﬁ’%eéogﬁggy%s g?’ttfé Iy f\gbé ridy. | thr example, be

substant%l@lfwé% of ?ﬂi@ru&%mamj qmlcmagzsblemdmadeds foradaXaa‘hpllee aserat:ﬁmates or
s such as cal ci um and, ma
with all cfive, o5 Cg3 SISI86s SIEFBP SBEET ANeaTUal FENits e dje BfRgeht
mventuor@éaﬁl%ltﬁegw REdergurhtibn @gl d@‘metdelsy thentURAIC $974 t h
am no_aci ds such as ar |n|“ne . " ne ,apnd Ee,,l |ﬁ nd the like

Recommsndations: A Dgaiveciibg RIG §albEoNAE b Rihhr P '
is mtend\%ttB é’%ﬂ%‘!ngb e $ANRJolgdtisy bsfé@'dr@eﬁroﬁm@ of eakhtibmers,

chiorides, brom des and i odi des % fth
stereonsolmmybt@nemtt@tstomerg, pgsitiepal isomars: rARemates of BIRE(Hgs of the

I ong chain halides (e.g. decyl, Iauryl and
'nventwé#é%q cﬁl ori des, brom des and iodides), aralk

Thel présem( |avgntldneal§pl em&»@amw@twcawlﬂheﬂ@é)cownds of the
such
prosont 5 Biabbn SHS el 10 e U BRSEEL n 3Ptn fect natone or
more atdnshare r"eb%ceddgeambtdmmehamngm atomin dnass onuiagsamber different

from thegR oPE rEes BLERa T Br GRS Bkl Ep e b otopes
that cani B Ritorpdrated into compounds of the invention include isotopes of hydrogen,
carbon, nitrogen, oxygen, phosphorus, fluorine and chlorine, such as 2H, 3H, 3c, “C,
15N, 180, 170, 3'p, 2P, s, '8F, and *°Cl, respectively.

Certain isotopically-labelled compounds of Formula (I) (e.g., those labeled with
3H and 'C) are useful in compound and/or substrate tissue distribution assays.
Tritiated (i.e., *H) and carbon-14 (i.e., 4C) isotopes are particularly preferred for their
ease of preparation and detectability. Further, substitution with heavier isotopes such
as deuterium (i.e., 2H) may afford certain therapeutic advantages resulting from greater
metabolic stability (e.g., increased in vivo half-life or reduced dosage requirements) and
hence may be preferred in some circumstances. Isotopically labelled compounds of
Formula (I) can generally be prepared by following procedures analogous to those
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Phar maceutical |y acceptable esters of the present
conpounds include the follow ng groups: (1) carboxylic
wa@edod1egrer s obt ai ned by esterification of theP@/URINY007497

groups, in which the non-carbonyl noiety of the
carboxylic acid portion of the ester grouping is

sel ected from strai ght or branched chain al kyl (for
exanpl e, acetyl, n-propyl,t-butyl, or n-butyl),

al koxyal kyl (for exanple, mgbhoxymethyl), aralkyl (for
exanpl e, benzyl), aryloxyalkyl (for exanple,

h hyl | h | I I
s 05 s il 8 s ST WA U o
appropnaqF lsﬁﬂ rng?'(!féd“@ fgoeg'ﬁ)foﬁégfrd?gi?gﬁ)méé@rlsbeﬁw heagent.

e
Potpriambis ormwe,of the @prrmum%@f FaghF . endr ok fhgnspells, solvates,
esters ar%%}ﬁ%gﬂuggrofbhb%rﬁ#@lyﬁ% s of ForRiifs Pheahee fidE s banfcluded in the

osphate esters. The phosphate
present inséption.may be further esterifled by, for exanple, a Cl

i coh%‘egr éﬁ%%?& hg\.’ﬁpqﬁé'lﬂ?ér\t@ ﬁg@é gﬂgr Eol%lc%l propertles in

acy For mul ,
partlculaﬂrtﬂe&admﬁoumﬂ ufafesnulasltcmmbamrmas@rmg@aqm d@ﬂvaw useful as

i n tthelr autoneric form (for exanple, as an
thromb'“d'rﬁC&Qthra'? APRBSEYher). Al such tautomeric forns are

Céﬁfﬁcﬁm@isadfetﬁe heveitioralsayaat lexfst bne asyesmetridah carherpatom and

thereforg, 2}|el ,ls;;)megg dslg&fng:%ma ﬁ’é‘?é% isga %8 g%&s roggmét%tu?oﬂérs and
racemat&s of @9 éémb”duﬁdéfvf lFi)rnhIIa I(E) (Whiced dmi/ &xiat) arklcontemplated as

being pastoUENS TRETHPR: ENYAEHGBINCIAER BTyl FQITFdh BolH bure form

and in a&?aférﬁtHF@%clUGfr@ eI miktifreB! as6imers ﬁ.’s(ﬁmie pmpal'es\d usmg
Ion, the present invention enbraces al eone

conventigna! mmqmpnhgbhw'gacm ogygﬁlbf RUrg ¢r gp starting
materlalg %rrw %eﬁakétuﬁ@fé?f SsbES cBRfBURIEoOsENdA |2 Iétbﬁﬁﬁf’s may also

I's- and trans-fornms, as well _as
include gemmetm;somezrsem awben daubletbend tsgpyesent.t Rglymorphous forms

i nvent i a
ot the o SSUbERT BB E RENECBLIAAES o Amiprepataniie
contemplatid apbeirigpart ofiéis émventidri.er ences by net hods wel |

pwn to thase skijl '
TyRRAPetenyooneysEy abfhy’ el inRienRaye e following
stereocémistg): | i zation. Enantioners can be separated by
converting the enantionmeripc mxture into a
di astereoneric mxture b gtion with an appropriate

optically active conpougs chiral auxiliary such
as a chiral al cohol or MsH s“acid chloride),

separating the di astereorrer% #d converti ng (e.g.,
hydr ol yzi ng) the |nd|V|duaI digst ereoners to the

with corgg%gag dl n %F ﬁsﬁglu? q%ggﬁ: mlst%?be?\%rﬁopé pI‘é\“érred

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 from tricyclic intermediates by
procedures known in the art; typical procedures are shown in Scheme 1 to 3, below.
The intermediates can be obtained by the methods disclosed in any of US 6,063,847,
US 6,326,380, US 6,645,987 and U.S. Serial No. 10/271715, all of which are
incorporated herein by reference.



atropisoners (e.g., substituted biaryls) and are

considered as part of this invention. Enantioners can
w@bk®a/1g7separ at ed by use of chiral HPLC col unPCT/U8200%007497

al so possible that the conpounds of Formula (1) may

exist in different tautonmeric fornms, and all such

forns are enbraced within the scope of the invention.

Al so, for exanple, all keto-enol and im ne-enam ne

forms of the conpounds are ggcluded in the invention.

Al'l stereoisoners (for exanple, geonetric isoners,

optical isomers and the like) of th resent conpounds
Follondng dre §xemnies 8t PIgRATNg %‘3?,"'%% mfg?ﬁé',s ‘{ 8?%"55}{8 sof
formula Iggﬁ‘iﬁé%?o@édﬁ?%s?ﬂf@fé‘ﬂﬂ%gﬂébbﬁé\}iat&iné He gséd:s,

vates and esters of the prodrugs), such as those
rtwhi ch may exi sfoemdempeiatdi@et ri ¢ carbons on various
THEDbsti tuents, Eﬁ%%rﬁﬁlrﬁﬂami omeric fornms (which may
exi st even in the sence of asymmetric carbons),
EteOt aneri ¢ f or nethyetign soners, and di astereoneric
Mforrrs, are con Bted within the scope of this
nvention, as are positional isoners (such as, for

Etexanpl e, 4-pyriethyyl and 3- pyridyl). (For exanple, if a
ound of Forpul a i ncor porates a doubl e bond or
E@%‘gsed ring, t?glﬁj‘ﬂ ‘F’}C%@tgi s- and trans-forns, as well
DEes M xt ures, aDickioksmetithng t hin t he scope of the
i nvention. Al sq, t example, all keto-enol and
DM¥ ne- enani ne %M’r@'@? WOMO8MIdGnds are i ncl uded in
DMEPi nvent i on. Direbytaitibopyridiaeeoi soners of the
conpounds. of the inventjon . for exanple, be
LERMBS:01 MBS LitbimbretiRet A OReIdE, ey be
TROWEd, for expamlm isdprogeessies or with all other,
or other selected, stereoisoners. The chiral centers

TLE the present thinjayer BAreBAogERRY he S or R
ng;gf | guration aﬁirﬁ_ﬁnyﬁgl Ryidd 8r iddAHRMylsilane

f
omrendat i ons. e'usé of the terns "salt",
"solvate", "ester", "prodrug" and the like, is

Tb%%@ﬁﬂﬁ%ﬂ%éf SRURICorABRhIE AuhBRRif @ s a QLIBIR) riRBldid R° is

i OMers, Stereoi sone rotamers,
linked throudgto saraxygeads providediis dne fallowingdintiesse dr Gadwxylie acid 1 was

of, the | nventive.co €2 PHESENt | ' .
convert) ot ok £ 30 Se PR Hden Bl 25BN ot wi
phosphdﬁfa@é?ﬂ‘lb %r@v&}ﬁ émeﬂwm%. Cﬁreﬁt?e’nﬂ evith cEMDS folmsed bysExpegure to

erein ut r fact that o [ r t .
onyaen DapTALR ickRoLb TEA o 2T Tac R e Sedt B Doss-
Martin pBHBBRIand toftRedbimbtessiche. an/mlnca n@sttrredrwst metiamolic K.COs, it
provideduﬁgt%neyg, v?/ﬁllgzﬂ vlvgs Q%rgcr)gélegﬁeae rgéuged IWSIt?‘It E—%ee?ectride and then

subjected to Suzuki reaction to provide analogs 11.




that can be incorporated into conpounds of the

i nvention include isotopes of hydrogen, carbon,
woRawoyemn, oxygen, phosphorus, fluorine and chPGr/UEm®)7/007497

such as 2H, 3H, 13C, 14C, 15N, 180 , 170 3 1P, 32P,

35S, 18F, and 36ClI, respectively. Certain

i sot opi cally-1abel |l ed conpounds of Formula (1) (e.g.,

those | abeled with 3H and 14C) are useful in compound

and/ or substrate tissue disty bution assays. Tritiated

(i.e., 3H and carbon-14 (i.e., 14C) isotopes are

particularly preferred fgi.dhiejr ease of preparation

and detectability. Further, substitution w th heavier

icsqf opes such as deut @ wumu(i.e., 2H may aRf erdH

-

ceraNmther@penti c a ey resdoCi ng frg Yater
§;I§(@ugf3ﬁ(uy ( NACT eaaadmpd) kid VO 113 A fe

i ¢fuced dosage reqgdi Ent s) and hence yHbo
pre¥erded in sone circubst SAces | sotopical ly fabelled
compbundsQoft Fernula (1) c8 eweral |y be prepagyed, by

suBngt ut i né‘ N X
reguést for ;a mAan-isotopically~abelled reagent. ]
P@ﬁvrphi c fowyns of the conmpouwds of Fornul a?l,
of $he salts, &blvates, esters &nd prodrugs of th
conmpounds of bQ a_|l are intensled

the-rkgsent L nv . KA, ppou .

i negRfoPon havy propefRties;—1m

hi nbaci ne derivat@#nes useful as thr
ant agoni sts. C@npdghds of the invent fon have at | east
one agynmetrical carbon atom and therefore all, _
f i ncl udi np. Loners, St¥reoi syners,’ -

r otljs t aut onmer s L&n! cemat es t hf 0 o@ ds
Fa (Ipz«wmhere tHey “exi sty=ar &”ctnt exfpl at ef &5 CN
art of thisgyin

Ji n receptor

ntion. The ™Mvention i ncluded

_iysoners in both{phire formand in adig dnire,
I ng racem c mxtfres. Isoners can BeJlprapared
usi ng conventional techniques, either by reacting

ToR! ESAPbYNA WLPNIErsARtthé dxbinas reflee to stetbimppund numbers in the
materials or by separating isomers of a conpound of

schemeg, )1 a2 |. Isomers may i ude geonetric isomers,
e.g., when a double bonaé§ m ligl'Ient. Pol ynor phous
fornms of the corrpoq_&ﬂs ofH Forrmula (1), whether
crystalline or anorp 50 are contenpl ated as
bei ng part of this invehts

9

11a

Step 1:
To a solution of 1 (30 g, 0.119 mol) from Scheme 1 (see U.S. Patent 6063847) in

400 ml DCM was added oxalyl chloride (21 ml, 0.241 mol, 2 eq.) followed by DMF (275
ul, 3.55 mmol, 5 mol%). The mixture was stirred for 2 h, concentrated and evaporated
with toluene to provide the acid chloride. This was dissolved in THF (500 ml), cooled to
0 °C, lithium tri-ter-butoxyaluminohydride (76 g, 0.299 mol, 2.5 eq.) was added and the
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Typi cal preferred conpounds of the present invention

have the foll ow ng stereochem stry: R3 HR8 with
weompoatds having that absolute stereo S cheni BCT/UB2097/007497

being nmore preferred. Those skilled in the art wll

appreciate that for some conpounds of Formula I, one

i somer will show greater pharnacol ogical activity than

ot her isoners. Conmpounds of the invention are prepared

fromtricyclic internmedi at egsby procedures known in

the art; typical procedures are shown in Schenme 1 to

mixture \ﬁ@&@ ﬁgllaggiv d@;sré]f?\ols'glaee rrﬁnlexgkgtvgqss aﬁﬁgge g'kn)t Al nre %g?&’méé‘ With HCI and
extractecglwlﬁ%%@ﬁﬁc i i@d 2198 g e U. S. Seri al No. 10/271715,

whi ch” are incorporated herein by
Step 2: reference. Fol |l owi ng are exanples of preparing starting

ToG! ﬁluﬁéﬁoﬁﬁmfé;ao Wbl iR208 1 DCM mtthec was added 2,2,6,6-

procedures, ovm ng abbrew ations are used

tetramethwpmetrldmmm U6 Mgk 1tQ2 mamybi 2onalahaed ?cﬁfé‘#ﬂw Oét“rﬁ-;rr(GOO mg,

5.04 mmg ,C(ﬂ‘? Q%L@ﬁ‘% rt%k)/r_rﬁi \% ﬁ'ﬁ]@%x@@ﬁ Sadde dro by drop, Clorox

solution [B2rg} kGl 1&% erp@Ci donterlt) shiDsated \mm/ssld NaHKG@m After the addition
was con?bI %g, E}lb%rr%' re L LAILESor2d BT theorghh®iaY8} was separated and
the aqueous layer extracted with DCM. The combined organic layer was washed with
aq. Na2S203, brine, dried over MgSO,, filtered and concentrated to provide 12 g of 3 as
aresin.

Step 3:

To a solution of 4 (20 g, 65 mmol) (see U.S. Patent 2004/0152736 A1 for the
preparation of 4) in THF (200 ml) at 0 °C was added LHMDS (1M solution in THF, 65
ml, 65 mmol) and the mixture stirred for 30 min at 0 °C. To this was added Ti(OiPr)s
(22.3 ml, 75.5 mmol) followed by a solution of aldehyde 3 (12 g) in THF (50 ml). The
mixture was stirred for 15 min at 0 °C and 30 min at rt, then quenched with aq. NH4Cl.
EtOAc extraction followed by chromatographic purification using 0% to 15% EtOAc-
hexanes gave 3.3 g of 5.

Step 4:

To a solution of 5 (3.3 g, 8.46 mmol) in THF (50 mi) at 0 °C was added LHMDS
(1M solution in THF, 12.7 ml, 12.7 mmol, 1.5 eq.) and the mixture was stirred for 30
min. The flask was evacuated and filled with oxygen and stirred under the oxygen
atmosphere for 1 h at rt. It was quenched by the addition of aq. Na>SQO3, stirred for 30
min. extracted with EtOAc and purified by chromatography using 0% to 20% EtOAc-
hexanes to provide 3 g of 6. MS: 406.1 (MH").

Step 5:

To a solution of 6 (4.2 g, 10.3 mmol) in DCM (75 mi) at -78 °C was added a 20
wt% solution of DIBALH in toluene (34.2 mmol, 41.4 mmol, 4 eq.) and the mixture was
stirred for 1 hr at -78 °C. It was quenched by the addition of aq. potassium sodium
tartrate and extracted with DCM to provide 2.89 g of 7. MS: 408.22 (MH™).

Step 6:
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TLC thin layer chromatography TMSI Trinethylsilyl
i odi de or iodotrinethylsilane The synthesis of anal ogs
weboo7ozeral a | wherein Qis a cycloalkyl ring apdr/BS200%007497

i nked t hrough an oxygen is provided in the foll ow ng
Schene 1. Carboxylic acid 1 was converted to al cohol 2
and oxidized to al dehyde 3. The al dehyde was coupl ed

wi th phosphonate 4 to provide alkene 5. Treatnment with
LHVDS fol | owed by exposure g oxygen provided the

al cohol 6 which was reduced to | actol, then oxidized

Tomenldona 2-Body Db ,ﬁgg@%@‘ 33 Rericos

(1.2 g, 14@8%@109 2 éﬁ')qblld‘@édﬁyeﬂ)é%-ﬁhmhlpeefbcm@h@e}igwg 19.19 mmol, 1.3
Sel ectrl e ‘and then su hre)Ct ed to Suzuki reacti

eq.) and ﬂTQ)W%QeW WS STeRh TR i IIGAGIEE Bye Was o Hted with ether
and s.tnrregzﬁﬁ\‘/'imlaeqS {\igseb;,téh& N%FF@S’)GFQHﬂﬂth@MWb efsﬂbébéh\‘éqlﬂéﬁﬁsl' he

ofution o
organic Iayﬂar)was sepsmted@m {hecaqued®is Pdﬁémasﬁ?@%%w with ﬁ%@rrﬂ- he

comblneé)cwI ?gﬁ“gllsg%@gag%oc@}@rdﬁd?ﬂ%%g? Plé’é}nﬂ?ﬂure %nd brine. The

solution Wastdﬂeel owver MgSQ.eiltérad, zonpeotsata@iﬁmcéteyaparaied to provnde ~3.09

0 with toluene to provide the acid chloride.
of 8. Msfh%%é\ggﬁﬁ )ssol ved i n THF (500 m), cooled to 0 OC,

lithiumtri-ter-butoxyal um nohydride (76 g, 0.299 nol,
Step T 2.5 eqg.) was added and them xture was stirred for 2 h.
2D 7 The nixture was diluted with water, acidified with HC

A%@%tﬁiﬁ 6P8 (7,08 rafndf) [A60 tal methanbewaisistirey vith<,GDe (3.9 g,

28.2 mmgl, 4900 At iR ans! Shed wittbwelsra T pPe R, B el with
ether an83R8 c‘?@de iar&ﬁxdf"ﬂi&s ceriﬁéﬂﬁgr@p’ﬁbc&usmbtﬂ%Cm tﬁ%}ﬂOA@Gﬁaxanes to

in wate 10 m To thi
provide g%)@tglpfag’wﬁsaaa@d (Mﬁo{a by dr op,r (CI or ox) sol 8t| olns(92

Step 8: 9 6. 15% NaOCl content) saturated with solid NaHCO 3.
——p——After the addition was conplete, _the m xture was

Tota solation of 920 85i mg. Qkﬁs%agacpﬂl) in T mhkatsdSakaas added a 1M
THF sol@tﬁ‘%}%‘g Sguepte 124G il ngTMé PR 8ifeaHoN £ h, then

er wa vvashe Ca, brine,
quenchedt bym@aamtmsmaq fammrmdnautdbm ee'mtlpat the ThiFpwasieyaporated

and the sFun%l extractga ftnm%%'vv th EtOAc. The combined organic layer was washed
with brine, dried over MgSOs,, filtered, evaporated and the residue purified by
chromatography with 0% to 15% EtOAc in hexanes to provide 115 mg of 10. MS: 336.1
(MH™).
Step 9:

A mixture of 10 (30 mg, 0.089 mmol), 3-fluorophenyl boronic acid (25 mg, 0.179
mmol, 2 eq), Pd(PPhs)s (5.2 mg, 4.5 pmol, 5 mol%) and K2COs (50 mg, 0.36 mmol, 4
eq.) in a sealed tube in a toluene-ethanol-water mixture (0.6 ml, 0. 3ml and 0.15 ml
respectively) was bubbled with argon and heated in an oil bath for 4 h at
100 °C. The mixture was poured into water and extracted three times with EtOAc. The
combined organic layer was washed with brine, dried over MgSOy, filtered,
concentrated and purified by preparative TLC using 30% EtOAc in hexanes as the
eluent to provide 30 mg of the title compound, 11a. MS: 352.1 (MH™)
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Step 3: To a solution of 4 (20 g, 65 Mol ) (see U.S.
Pat ent 2004/ 0152736 A 1 for the preparation of 4) in

WaRe742001 ) at 0 OC was added LHVDS ( 1M sol BET/OR200T1007497

THF, 65 m, 65 mml) and the m xture stirred for 30
mnat O OC. To this was added Ti(G Pr) 4 (22.3 m,
75.5 mol ) followed by a solution of al dehyde 3 (12 Q)
in THF (50 m). The mixture was stirred for 15 mn at
0 OC and 30 mn at rt, thengguenched with ag. NHA4CI.
Et OAc extraction foll owed by chromatographic

ol Sih g i PR oo v
corresponjwﬁg(t'i_&oma ac"lBs 0 A@&) V\ﬁfe W@@Qﬁebhﬂ‘é@ﬁr\(éh’lrﬁmmsb@m except, (2-
cyanopheyircsanicdiad AmoVMPPPaSRAR S XU ERIT AP 1594 iyplace of

_ d stirred under the oxygen atnosphere
2cyanopwe%@¥ﬁﬁ¥ﬂ@nar@@ It was quenched by the addition of ag.
IHIaSOa stlrredld‘or

n. extractge.w

HO Nied by chro Ny using O%to
hexanes to pr D g of 6. ME:
ﬁteps To a sol uti gnHof 6 (4.2 g, 103 i n DCM

BINBALH i n t ol uene (3.Bl mol, 4 1.4 mmol
tHe mixture was stirred for 1 hr at -78 08
guemched by the addi 'n of ag. potassiums
rtrate and extract h DCM t 0o provi 08 é g of
7. MS: 408.22 (MH). Ste 6Toaso|ut|on of (2.89
11b: MSg352. OQMAND! ) i1 cSMBI 3EEM(MHNt  wad 1ddiis IeHOMH . 2
g, 14.28 mmol, 2 eq.) followed by Dess-Martin
peri odi nane (3.90 g, 9.19 mol, 1.3 eq.) and the
suspension was stirred for 2 h. The reaction m xture
was diluted with ether and stirred with ag. Na2S2(3
d NaHCO3 until the two | ayers becane clear. The

ic layer was separated and the aqueous |ayer was
cted with ether. The conbi ned organic |ayer was
\Mashed with ag. Na S O, NaHCO3 m xture and brine. The
ol ution was dried over MySO4, filtered, concentrated
i evaporated to provide ~3.0 g of 8. Ms: 406.2

pn

11e: MS: 359.1 (MH")

The synthesis of a typical compound of formula | wherein R® and R® together
form an oxime is provided in Scheme 2. Lactone 12 was treated with LHMDS followed
by oxygen to give ketone 13 as a minor product. Ketone 13 was reduced with NaBH, to
provide 14 as a mixture of axial and equatorial alcohols. Ketone 13 was also converted

to oximes 15 and 16.



Step 7: A solution of 8 (~7.08 mml) in 50 m nethanol
was stirred with K2CO8 (3.9 g, 28.2 mol, 4 eq.) at rt
wo 2007324778nd diluted with water. The m Xture WaST/US2007/007497
extracted with ether and the crude product was
chr omat ogr aphed using 0% to 10% Et OAc- hexanes to
provide 1.74 g of 9. Ms: 334.1 (MH). Step 8. To a
solution of 9 ( 185 ng, 0.554 nmol) in THF (5 M) at
-78 C was added a 1M THF soggtion of L-Selectride (
1.10 mmol, 2 eq). The mxture was stirred for 1.5 h,
t hen quenched by the agg;"%gg of aqg. ammoni um chl ori de
solution; the THF was evaporated and the slurry
extracted 3 times with Et @Ac. The conbiongd-grgani c
ps-dwashed wi t hOBrn

| aye dri ed over

filt evapor at ed andytle resispugHpur i

chro grraphy IWHMRS 0% t @ H5% EtOAT T hexdases to
provi de T ngapb, 10. M5 1336.1 (M) A

eq.) e
m xture (0.6 m, 0. uxdgl andy0. 15 rﬁtounsspeo{ ively) was
bubbl ed with argon and® i

at 10Q, OCNHPHdorlyi xt ure oured into and
extractedNHifiMee tines with Ht OQAc. The co ned organic
| ayer was washed with bri ng dried over A,
filtered, concentrated and”pNrified by prigparative TLC

usi ng 30% Et OAc i n hexanes ¥Hs the eluent t ovi de 30
nmg of the title conpount, ONMB: 35781 ?Lbing an
anal ogous procedure, 11b, c and 11d wer e prepared by
usi ng the correspondi ng boronic acids. Al so, 1lle was
prepared in a simlar fashion, except, (2-
cyanophenyl ) bor oni ¢ aci EX2mPI8iZret hyi propanediol -1 , 3
cyclic ester was used in plgce of 2-cyanophenyl boronic
acid. 11b: MS: 352. 1HPM 4 c. Ms: 368.1 (MH +) 11d:
M5: 359.1 (WMH +) 1lle: 9. 1 (MH +) The synthesis
of a typical conpound of =mula | wherein R3 and R8

t oget her

14
5 Step1:
To a solution of 12 (9.0 g, 23.3 mmol) (see U.S. Patent 2004/0152736) in THF
(150 ml) at 0 °C was added LHMDS (1M solution in THF, 35 ml, 35 mmol, 1.5 eq.). The
mixture was stirred for 30 min. then evacuated and filled with oxygen using a balloon.
The mixture was stirred under the oxygen atmosphere for 30 min at 0 °C and 1 h at rt.
10 The reaction was quenched by the addition of aqueous sodium sulfite, stirred for 1 h
and extracted with EtOAc. The crude product obtained was purified by silica gel
chromatography to obtain 300 mg of 13 as a minor product. MS: 331.1 (MH™).
Step 2:
To a solution of 13 (20 mg, 0.061 mmol) in methanol (1 ml) at 0 °C was added
15  NaBH.4 (~2.5 mg) and stirred for 10 min. The mixture was quenched by the addition of
aqueous ammonium chloride and extracted 3 times with EtOAc. The combined organic
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forman oxinme is provided in Schene 2. Lactone 12 was
treated with LHVDS foll owed by oxygen to give ketone
wa0a42&@7m nor product. Ketone 13 was reduced BET/ES2007/007497

NaBH4 to provide 14 as a m xture of axial and

equatorial al cohols. Ketone 13 was al so converted to
oximes 15 and 16. Step 1. To a solution of 12 (9.0 g,

23.3 mmol ) (see U.S. Patent 2004/0152736) in THF (150

m) at 0 OC was added LHVDS3¢1M sol ution in THF, 35

m, 35 mmol, 1.5 eq.). The m xture was stirred for 30

mn. then evacuated . and fjlded i ' L
aver wagPEDE LR U e NS o e B BP0, 8 provise 17
mg of 14HIBIRREIE df AxidGird 8q@dtoflabélcehdisl MSaB3t1 (WhE).

reaction was quenched by the addjtion of aqueous

sodiumsul fite, st?sged for 1 h affdhextacted with

Et OAc. The crude prod obt ai ned vva.rifi ed by
silica gel chromatograph o obtain 300ifg of 13 as a
m nor product. MsS: 331 . (MH). Step To a solution
of 13 (20 ng, 0.061 mol 'J'n nmet hanol m,) at 0 OC
was added NaBH4 (-2.5 vand stirred f 10 m n. The
m xture was quenched by [ eous

amoni um.chl ori de and ex{rlact eds3 ti nmes Bf OAc.
The con‘%@mgani cl ayevvas washed with bri ne, dried
A%fwrtidmamsl(zf inhg,eu.eszanmole)y hpgrcadylah‘ltrm pldeWCU@riﬂe 8 mg,

of 14 ag.a mxture of axial and egu ' C ;
0.417 migel, 8 1 PRI Crpl M S SuphEAt R THeBIRS was diluted
with Eto%cf,)l&%sgaal 3 ’)tin’_(é@jwmi_)(nl(rja?tgi', neiny driedengSCﬁ;Qﬁihg,edQ exaporated

ol , eq.) in pyridin was stirred overnn .
and purified by preRarafiver e YsRd §p§%éﬂéal~w'9%eéﬁaﬁs,a%&§sh%aé%“5 provide

22 mg of 1583 Aikur8itlois Bhd MRnsGXimesONeS: BBSAHMHAI).t er ed,
evaporated and purified by preparative TLC

A I, % .
UBinghe SimiiaveasesUEe 1Bma bRRT o8 oo SUKBES 2 Giged ipis oximes.

) i\ xture of cis and trans oxines. MS. 346.1 (MH).
MS: 374@5@5‘1 simlar procedure 16 was prepared as a m xture

of cis and trans oxines. Ms: 374.1 (M) Preparation
oL S ANB]Y | ePeifRE Ao HRY ¥ Ipresented in
PPl AIREH rfho LRTHL Aoy ELRETo RS & Rk broser
Schemec® bew.clldebytibe whsfdomvéited o the olefin 83 dwi \BhitigLreactien. LiAIH,-
i diated ri openi,ng_f,0l I [

medtato S eI SRR DB T LAt o 3o g s alconol v
followedobsy BRidation @t thsesendadealgohbicotprovide tieomietiayl tietone 18.
Deoxyggﬁétpgllwl o#( t%teopgto%%'along with removal of the TIPS ether gave 19. The alcohol
was protected as the acetate and subjected to ozonolysis condition to provide aldehyde
20. Aldehyde 20 was converted to alkene 22 under Emmons-Wadsworth reaction

condition. The acetate was cleaved under basic condition to give alcohol 23.



Deoxygenati on of the ketone along with renoval of the
TIPS ether gave 19. The al cohol was protected as the
wae@rara7and subjected to ozonol ysis condi ti onP€DUS2007/007497
provi de al dehyde 20. Al dehyde 20 was converted to
al kene 22 under Emmons-\Wadsworth reaction condition.
The acetate was cl eaved under basic condition to give
al cohol 23. Exanple 4 Step 1: To suspension of methyl
tri phenyl phosphoni um br om dso(so. 0 g, 1.140 nol) in
300 M THF at 0 OC was adde drop by drop, PhLi in
hexanes (1.8M sol uti %{;h 7 5 m, 0.129 nol) and the
m xture was stirred P™®or 30 min. The mixture was
O u .xpool ed to -78 0G a,md a soI ution of 30{1@%49, 0. 107

» 4 The
: ss =M Bt
atlon ‘

The conbi ned et her | ayer vvas washed with 2x5 O m H20,

OH, 200 m brine, driedoager MySO, filtered an H
enj i, edh, otRe  Cruge~p uctLHMB§TWbrmtog ’
CORGHexang rovideglQ 8 g of, AAL -~
3%8""5‘, ChOl R, . J 2PBE6,10. 0 M| AH)z

10 5.05 (m 2H), 4.69%% 62" (m ¢tN), 2.66-2.59 (Im
1H), 2.26 (dt, J = 10.0, 6.4 Hz, 21211(dt
5.7,0H0.1 Hz, 1H), 1.89-1 .84 (mP3H), 1.79-1 .67
‘ J = 5.6 Hz, 3H), 1. -F112(m3H)

1.07-0 3H), O76067(m 1H). Step 2: To
K.CO sol &t g actone 17 (4.75g, 20.3 mmol) in THF (70
—27 3 ) at rtswas added IMLiAIH (20 mi, 20 mmol, 1 eq.)
MeOH and i xtyle was stirred at rt for 2 h. The reaction
d by the addition of EtOAc, diluted with

was quen
300 M H2O an@acidified with con. H2SO4. The mi xture
was extred with 3x100 M Et OAc, the conbined

organi c layef was washed with 100 ml each of H20 and

brine, dried over MySO ,g )férhp g_ad and evaporated to

provi de the crude di ol esin. To a solution of
the above diol in CH2CI94(109 nl) at -40 OC was added
Et3N (4.3 m, 30.9 mmol, ) followed by TIPSOTf
(6 M, 22.3 mol, 1.1 eq,! p} by-drop. The m xture
was stirred for 1 h an® tig i xture was al l owed to
warmup to O CC during that~eriod. The reaction

m xture was poured into aq.#NgHCO3 (200 ml ) shaken,
and the CH2ClI 2 | ayer was sepgt atgd. The aqueous | ayer
was extracted with 2x1 00 Et

Step 1:
To suspension of methyl triphenylphosphonium bromide (50.0 g, 1.140 mol) in

300 ml THF at 0 °C was added, drop by drop, PhLi in hexanes (1.8M solution, 71.5 ml,
0.129 mol) and the mixture was stirred at rt for 30 min. The mixture was cooled to -78
°C and a solution of 3 (25.2 g, 0.107 mol) in THF (130 ml) was added. The mixture was
stirred for 15 min at -78 °C, 1 hr at rt, then was quenched with aq. NH4Cl (1 L). The
THF was evaporated and the mixture was extracted with 4x300 ml of ether. The
combined ether layer was washed with 2x500 m! H.O, 500 ml brine, dried over MgSOs,
filtered and concentrated. The crude product was chromatographed with 10:9
EtOAc:hexanes to provide 19.8 g of 17. 'H NMR (400 MHz, CDCl3) 5.51 (dt, J = 16.6,
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and the conbi ned organic | ayer was washed with brine,
dried over MgySO, filtered and evaporated to provide
w@2eb70267a1 cohol as a resin. To a sol ution of tPET/ERIOB007497

al cohol (4.9g, 12.4 mmol) in CH2ClI 2 (40 mM) was added
NaHCC3 (2.1 g, 25.0 mmol, 2 eq.), and Dess-Martin

peri odi nane (6.3 g, 14.85 mmvol, 1.2 eq.), and the

m xture was stirred at rt for 1h. The solution was
diluted with 50 M Et20 and4350 m of ag. Na2S20

ZNaHCO3 m xture and stirred until the two |ayers

10.2 Hz, J50e Bt p (i) ok BB B4Ry 8P By T2 2618 4 =
10.0, 6. 4CH£‘01FI OX L gainuc— Bap.e10. 134z, Wa$h a Bt dY bmj nEl), 1ir79e1167 (m, 4H),

1143 (0, ok el IS £ (andy 6 ARYEE bR @Hgvdlggr?S 68 (§. 1H).

Hz, 1H), 5.03 (ddd, J:17O 22 0.6 t, 4.9
StepZ 44 73 = 10.2, 2.2 H,

Toia salufion of [m:tqme 17 (4. 7153;_')2% mmp:];) in ;§I’ riﬁ (ZQ ml), aLrt4N%s added 1M
LiAIH, (ZFSZn{nI %(g mrﬁol%é élc?) iéhbmlx%&wéﬁgﬁrr% ataﬂor 21—h64ﬁ113 reddtion was
quenchetHy the a8diio8 df GtOARS idjlutes W!_th(ﬁ@"(l Mzolagld agd;@ed;wnthdzon

H2SO4. ﬁ'gl&elal Wr?y‘&?g%é‘"ﬁg%@ ﬁ’ﬁ& Ogﬁiiﬁyfbﬁ{&etr% ¥&?S|b d&f?rgamc layer

was washedowitis Moo :K[labcﬁt% 06 Ha©O &ad brinepdried ca@r)\ﬂgS@e, fitered rand
r about 15 mn, then heated

Eﬁfi Sti rr d.at rt
evapora f‘hP@Yﬂ Wea?fugfal 8‘6\??136&33'"210 0C. The reaction
T8 KEILEONES e abode ol Iy (600 ) at HEILX 34605 atiled EtsN (4.3

i 305 b et TR RS S5 bv-crop.

The mlxﬁ{rg\'}lﬁasé Qtt“ ﬂﬁg@ gﬁgg é&ﬁgﬂe ;ﬁ" kt%@ﬁr@i ?Iﬂv@!’&pmmﬂab t®wO0 °C during
roauc cru

that perriasHhe FRSHRNTOIEYIRaF ROFEE 1D1Ab R S EZRPGRD ke, and

the CHzggé?g?ﬁg%g Ss%fpgvét@a 4ﬁ9e a‘gueéué%yelrwvmx(r dith 2x100 ml Et,0

, 4.98
and the toOmhined organic layer wa%@/qsa@g with bnqu, gneg oyer N&QQOHZﬂItered and

evapora%%g i Bgoqﬁdéédtl ﬁ@léoiwglg fsreégw 31420( gd 38:

TaH solutidd-ofthé abo&m alaehol (4,901 - ‘(2 4gnr(nqql) inGH2012d4 (ml) was
added riql-lgg)a(s(ggﬁgr%s qn%‘§ i“aﬂ%;gegegz\ﬁé’nﬂ %ngng’ﬁ‘néﬁl% . ng_E 14.85
mmol, 162 eh. Raddthd hhl&&#@ was sBrréd ahlrbfqr 1h. €bhe sph;t@ﬂzmas_d lated with 50
s Rt BAAED A WA Fob ot o v
becamel@iali Xheldguhie layer was separated and the aqueous layer was extracted
with 50 ml Et,0. The combined organic layer was washed with brine, dried over
MgSO., filtered and evaporate to provide ~5 g of 18. H NMR (400 MHz, CDCl3) 5.47
(dt, J = 17.0, 9.8 Hz, 1H), 5.03 (ddd, J = 17.0, 2.2, 0.6 Hz, 1H), 4.98 (dd, J = 10.2,2.2
Hz, 1H), 3.50 (dd, J = 10.4, 5.6 Hz, 1H), 3.32 (t, J = 10.2 Hz, 1H), 3.24 (t, J= 4.8 Hz,
1H), 2.12 (s, 3H), 1.88-1.78 (m, 2H), 1.64-1.62 (m, 3H), 1.55-1.45 (m, 2H), 1.34 (q,J =
12.6 Hz, 1H), 1.23-0.83 (m, 26H), 0.61-0.52 (m, 1H).

Step 3:

To ketone 18 (~5g) in 30 ml of diethylene glycol was added anhydrous NoH4 (2
ml, 63.7 mmol, 5 eq.) followed by crushed KOH (3.5 g, 62.4 mmol, 5 eq.). The mixture
was stirred at rt for about 15 min, then heated overnight in an oil bath at ~210 °C. The
reaction mixture was cooled to rt, diluted with H20 (150 ml) and extracted with 3x50 ml
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diluted with Et20 (100 m ), washed with 2x30 m aq.

NaHCO3, 30 ml brine, dried over SO, filtered and
werapoe@red to provide 460 ng of acetate. A soPCI/USIWODH07497

t he above product in CH2CI2 (10 m) at -78C was

bubbl ed with ozone until the blue col or persisted. The

excess ozone was bubbled off with N2 and to this

sol ution was added acetic acid (2 n), Zn powder (2 Q)

and few crystals of AgNGB. fpe mi xture was stirred at

00C for 1 h, filtered through a celite pad and rinsed

th Et2Q The filtrat
E,O. Tha,cmhined proRaiadassr Sasavam sy agmy Fee ol by 5$h’“'
| ok the ofu tikict.
brine, dnéd 6?48@?\?3 fﬂﬁé@@@%?ﬂ%ildéﬂ)rﬂf@/tdjﬁr the ofud2Cprotibc e

crude wa(sdzunﬂ;ed:bn_ﬂlash cgrcgnqapgrqpbly eﬁytglg Wgh% )_%d 1%)? gtéécgn hexanes
to prowd%m]#ﬂl;ﬁzré”ggﬂ ﬂdgoolmﬂé_ tdjms)] 5281(21t4J =51760Hzo 6 Hz, 1H),

4.98 (dd, 1] £31Q(4 24H7, ‘nHDzLQG;deq,m} -415 2 g B 4(|f|z AHY, 566 (8. J = 10.8,
3.2 Hz, 13—]’)') g@‘lﬁ% ?@ & GSQ'H% .9 f7phossnaHs, ?gbmggba(gr? 3H), 1.23-

ed
1.11 (m, al—s)pom-wao(fm,zmmm.(t ire ﬁe&,a?dé)s .67-0.6% (m 1H3. 3

mmol, 2 eq.) and stirred for 20 min. To this was added
Step4: Ti (0 1Pr)4 (975 M, 3.30 mol, 2 eq.) fol lowed by a

T@Q| sdmmn of 18/(430yat, LO3(Mrety Dmm(zmmg) 0i.20 mapol, 9.1 eq.) and

con ol M o GO AT v
(275 pl, ?h Hﬁgl 2 ¢ éf Yal’{@%eeﬁﬁitﬁ?é hsbtirfedBfar®. B1h ETﬁE@n:&tlﬂe was

organi ¢ phase was washed with

dted RO (HOCoetlowhsg S0t 2KD ok 4 MAEICKYe 39: Bt BEine ofired over

MgSOs., §h¥ @&;ggﬁ&a}té&‘ fo g?&gdégtldgﬁﬁxw addtatd. :b.\/m .

A(dﬂlﬂt)orsofemeﬁabbva umdust i cmczlsom mj) at-785Crvas )buaﬁhad with

ozone U(ﬁg%tq(ldt? ga[& &reﬁséggﬁe {1 A)‘(&E bﬂe%@glﬁi‘ off Wlthrl‘ilz and to

this soluﬂed vexs sagé@dcelit bcmmmir) ZFt amvdéh(oz ghabd few czw@talﬂ ef AgNOs.

The ik S SIS 0L P 4t BTt P Gan bl B ot v 0,
The filtrdteSva9d dabheiilh B30 heirH DR 0renl tagy. diaH@ O3 8O enltbrive, dried over

MgSO4, FHErRP AnaIPvEPor Yo MRV 4d TP 2ert NI HOTMHE, cDCI)
9.36 (d, goanmlz?ﬁ?ﬁ &@dl HoDal 1 e@e 6 H, qmp thgat (dll, ff=end.0,16.8 Hz, 1H),
2.01 (s, 3H), s i) < 104, 5%'0ng 18" FO8CBE" ('@, Y7146 (m, 2H), 1.24-
1.13 (m, 4H), 1.02-0.82 (m, 4H), 0.764 (t, J = 7.6 Hz, 3H).
Step 5:

To a solution of phosphonate 21 (1.07 g, 3.31 mmol, 2 eq.) in THF (15 mi) at
0 °C was added a solution of 2.5M BulLi in hexanes (1.32 ml, 3,30 mmol, 2 eq.) and
stirred for 20 min. To this was added Ti(OiPr)4 (975 pl, 3.30 mmol, 2 eq.) followed by a
solution of aldehyde 20 (440mg, 1.65 mmol) in THF (3 mi). The mixture was stirred for
1 h and poured into ag. sodium potassium tartrate solution (100 ml). The aqueous
slurry was extracted with 3x30 ml EtOAc and the combined organic phase was washed
with 30 ml brine, dried over MgSO,, filtered and evaporated to give a residue. The
residue was purified by chromatography to provide 510mg of 22.
MS: m/e 436.1 (MH")
Step 6:
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conpounds of Formula |I. Additional agents that can be
used in conbination with the novel conpounds of this

WO pwened7on i ncl ude drugs that are useful in trRet/U807/007497
t hr onbosi srel at ed di seases i ncluding thronbosis,
at heroscl erosi s, restenosis, hypertension, angina
pectoris, angiogenesis related disorders, arrhythm a,
a cardi ovascul ar or circulatory di sease or condition,
heart failure, nyocardial iggarction,
gl omerul onephritis, thronbotic stroke,

t hronboenbol yti c straoke, peri ul ar
A oe g 224800 g, | S PG {685 Hidh 4 S TERE % ea)in
MeOH (1@%!1)%' it QisSstirfed fdYPhi Gildteaatide tqoNH 02 (i mw eil) and extracted

|
with 3x3@wt&te@atﬁ§%§351#éde§}d@nr§% RYSREE “7@%851 g 4P R brine, dried
over Mg%)‘;,rﬁ{é%ar%mgé{léé&at f@brd%@e?ﬂ%@ mgofi23. flﬂsah"n/e 394.1 (MH")

| U ni c rena failure, renal vascul ar
honeosta3|s renal ischem a, bladder inflammtion,

F %'Jél?é bérg'?’b R&t 6fcth8%\ﬁé)rﬁﬁfrh¥n C an %QE Qf‘\e %Hﬁﬁllﬂi%tratlon of

| SC em a anorra r enal
compours of Earmulmhaipngemmpateayt and/addlmalmﬁ\{( Thegiontemplated

addutlon%eur . %ﬁggrts?{ %f Efje%nw & {hé} #f)%g ﬁ&(@hﬁ%@%ﬁrsangement from the

ammatl on
compourﬁ!dls?ldfiﬁﬁﬂnulmn uAddltldaglea\@erasltbat cars bei ugsdsin cardbinatibhayith the

novel com{?c{ui\%fo digﬁ?/éé %i?rgc yge Be I ﬁ?@sargh%ré?m iR rtrealflﬂg thrombosis-

related diSSdded iﬁbﬁﬁ:ﬁrh@ﬂﬁrotﬂmﬁis dtRefUschrosis, testehoshsshapertemsmn angina
condition, radiation fibrosis, endoth

pectoris GRdRERFHA reIAeH SRONISH. STSRAVEE G SaislRRSHjar.pr cireulatory

disease 8Pb8ﬁ1:!|tf€)‘?|r ﬁe‘aﬁl fallire, PhyctavdigP irffatdlion, g&lﬂ\énﬂdimpﬂﬂﬂls dlsrombotic
as other disorders in which thrombin an

stroke, thggmlp@@mbghg@ sirqke; periphetalvassutar dise3sas; gerebra?nschemna,
rheumat&Ri SHANAS Gl ??n%%‘?ﬁ‘te?stﬁf ffioSR, %Cﬁtﬂﬁtlf:rdi’éBrHE?oﬂﬂ@llﬁwer kidney, lung

consi st ng ronboxane A2 bi osynthesi s inhibitors;
or intestinail mt;wseeram luguaiesylbematesdsi mbltiple ﬁé?ﬁ%? gosteoporosis,

glomem%%&)g&{\llg; feéna(i ﬁ% %f:[]?es Fﬁr{eﬁ b0 E:ﬁ 41 98RrR, renal

I'n ant agoni st'$; p odi est er ase
vasculai idvneostasss, rengl iscbesiia, Wadder mﬂagwreahynedtahﬁtetﬁ dighetic

eutra tidase r
I
carcmorh!a bﬁéh&o@;a&lltw égd!‘drfrﬂahg?tafteunfﬁsi w@m@degede[egﬁ/ef and/gs aeurotoxic
i nation. w e noue

diseases RN oS AdnLies L A
degenefdtiohl Bébhlaélsaéhaéth@héléysfﬁhtmfodimderagenwet «idney or Iung

adenosi ne di phosphat e alrprggabl taor

i

eyt b Theu AL BT BB HEDRIBry ractciscase
or condﬁah?%?{léﬁérz fibASHIS aﬁrﬁi&hélﬁ]él gjvsmmmx W}bﬂantal hise ds@issor wounds
ora splr(r;&umcgﬁﬂ@gr]y gmga tg{/la\%iq?rgltor} rleshltt c’t)fr1<§reo née': \(/:voﬂga gt?\er 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 inhibitors;
neutral endopeptidase inhibitors; anticoagulants; diuretics; platelet aggregation

inhibitors; and GP lib/llla antagonists.
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aggregation inhibitors. In particular, suitable

cardi ovascul ar agents are selected fromthe group
w@omwsilzd7rng of aspirin, seratrodast, picotamnm deCHIS2007/007497

ramat r oban, cl opi dogrel, neloxi cam rofecoxib,

cel ecoxi b, valsartan, telm sartan, candesartran,

irbesartran, |osartan, eprosartan, tezosentan,

m | ri noone, enoxi nmone, captopril, enalapril,
enaliprilat, spirapril, quiggpril, perindopril,
ram pril, fosinopril, trandolapril l'isinopril,

Pl%?gf)é%r@%éq%g? g? zaptré)'s éllspﬁr? rc]:go 3 rgqn Hvut%aﬁ@&%\{eﬂ Icgg?poounds of this

mventlorhdr@zr PO PoXbREaX2 BRsyd tﬂb'ﬁé hisitere] &P fibn na @mtaignmsts
am | ori de, aC|X|rrab tlf%;g’tld arsu and
thromboxar@ﬁmagqgﬁ;j@eagpngslgp zqct%rmlyggoqqq ﬁlgoxygenase inhibitors,

angmten% t%go'n%r‘lé é‘ﬁ@otﬂéﬁh ranfh difsg! QthoteﬁélﬁRidﬂ\Qﬁﬁﬁig enzyme

{ parSU re ra m n.  When he i nventi on
inhibitors; mqmtnat esdapephﬂaﬁtalnmwtm’ﬁ an@mmuaats@ﬂwsf'ﬁ%l apd platgiet

e af’i E # ent, the two active conponents nay be
aggregaiiof 'ﬁ tered si nultaneousl y or sequentially, a

Ingpartibelaphsuitstse wardiavasautpoagenisraressgiectedfom the group

conSIstl%o}O %&Qgﬂ? ;%%?FC@J%@ cpéfj&g&f g@ %g?f{ag?&?gﬁaﬁ "ti8pidogrel, meloxicam,

rofecoxiticrElacstib] edisaftan, timizzrem, caotiesbararurithiesariran, losartae,
ad nlste ed individually. or to

eprosartag, ngrét&%cg\q gugﬂe étg(égih:e&a 6] eenallpnlat spirapril,
qumapnpQﬂéﬁﬁﬂopﬁﬁ(‘rbﬁﬁpn@ftﬁ@l%mﬂpﬁandolbphl dlsmomrb,pmsekmn'vj/ benazapnl

d
candoxaiily S5R0 I TSGR P P AR St A R AE5S:

hydrochlo?@faid € ethdcpy dif @RidBuipsentlas cariloritib] abcmmab eptifibatide,
specification, the term"at | east one conpound of
parsugrel@nefragMminneans that one to three different conpounds

Egéegﬁflmr@férré@fbr euiﬁEiFle'c@m%lﬁaﬂéﬁ@‘éﬁélbbémn cangrelor,

on or od of treatment. Pr eferably one
clopndogrelripsutﬁalteofpamml and flagmiged. Sinilarly, the term

VY'“% ﬂﬁ%ﬁgﬁ’ﬁ?@@g@% 3%6%' ARSI Ok & cABBhRd of FBR%ula | and

ronal rugs may be adm ni st ered
anothenagem;rtbertm active ¢cdmpooenisovast bsf ce-administered simultaneously or

seauon i, 30 P A AP e oL bt
Formulzaldahd aabtheraggenitin eaphdrenaubutically acedptabig eatrietdan be
acinisfas o e e papabe! o aP Rl A PSR e maviduaty o
togethef Tnoémi benventisng dbsdgedoimetichyad capsiilaymléty powdeer ¢achet,
suspenggp1 g&;&;g;\: %@pl sntacl)(l:‘y(/:,e asak?ls%ré:yarertt':etl‘?'\ecgosabg% 8% {h@eéddltlonal 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 I” 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 compound
of Formula I. The additional agents can be administered sequentially or simultaneously
with reference to the compound of Formula l.
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Solid form preparations include powders, tablets,

di spersi bl e granul es, capsules, cachets and
wapagi7rori es. The powders and tabl ets may bePCT/US2007/007497

conprised of fromabout 5 to about 95 percent active

ingredient. Suitable solid carriers are known in the

art, e.g. nmagnesi um carbonate, nagnesi um stearate,

talc, sugar or |actose. Tablets, powlers, cachets and

capsules can be used as sol 4§ dosage fornms suitable

for oral adm nistration. Exanples of pharmaceutically

acceptabl e carriers and nethqds gr ufacture fo bed b
qua:rrepasngmmaqeyﬁsalrﬂyn%s'f'eﬂﬁ o (‘%ﬁfﬁ' ed by

t dhét@@!d liquid.
this mvelir %%éﬁ%%{%t%l?%%e@ﬁtaﬂ@b%g o%glal%\ |Ermr A id or liqui

Solid fon1n| prepdrdtmns ipchise powdaes, itakipt disparaile geanules, capsules

cachets (ilg ﬁé%ﬂg\é?a%dTﬁngo%\/ fers pr ot a?ﬁb *ﬁif?’b@ B ﬁ%% ﬁ]; from about 5

to about 96rpepeen’naema§ ingngdient. oSuﬁabLQoﬁnlld Qﬁf fl@fS QV%EB@WEr'E thga@rt, e.g.
magnesu@ﬁwgr ﬁrg e,[r%ragﬁrggjpgf %]e%tré%nﬁalﬁ l%EPJs%ndTatPlet , powders,

pr épara SO i nc
cachets 86d 'd:bp@ﬂl%sf@in bétumsoiaﬂdosmge f@rmsaamtantﬁedeboral

preparation bl e for hal at |
administiggie | BravRIRs ChPRaErace SRl AcPEPbERErIE it methods of
manufa&m"étf‘oﬁ th@ﬂs\ﬁdﬁp&|m gy fauald ly\ AcGepnhabd eed ), The Science
rrier, such as |ne gsse
and Pracfioe eigehermecs S0horalen. oL ReeEbNas s Wikps Battimore,
MD. which are intended to be converted, shortly before
use, to liquid form preparati,ons f or ei ther or

Ligwichfaren &roBarAtians, PBIUdEh Coions) PURRENYGRENd emifiions.  As an
example 4 b8Nfhe rﬁi‘dﬂéﬁnw opWateprShRese § D@oICQﬂﬂﬂbﬁdeoefparenterai

e |nvent|on may so be deliverable transdermall g
anectionThleaddEiM\def sweeww@samd spaciigistiak ©rahgoligipRs o fuUSPensions and

emulsuoﬁ%eaﬁgglcptfopﬁs pr@?éer maq% L Oéls%'mﬁauees seldighdn fBP intranasal

cl n-a tran patch of the matrix or
administralé@i.voi r type as are conventl onal in the art for this

pu f er abl. '
AR oo ReaaRyiaeh B RABAN 3 gl SHRABR anc sotos
powder fdin@ wiiith rday dednfaambinatios with & @harm’abeupc@lhfaamepjable carrier,
i s subdivided i nto suj tabhﬁp& zed unit doses

such as @ pgrtFHPPERFESITHITYIRER es of the active
AFSUTRRIRIE afs Solid finepfapedratienswhich ateindended & beeonverted,

shortly t;jequll”er S(sje, to liquid form preparations for either oral or parenteral 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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pur pose. The quantity of active conpound in a unit dose

of preparation may be varied or adjusted fromabout 1
woooro2@bout 150 ng, preferably from about 1 neCT/wS2007/007497

about 75 ng, nore preferably fromabout 1 ng to about

50 ny, according to the particular application. The

actual dosage enpl oyed may be vari ed dependi ng upon

the requirenents of the patient and the severity of

the condition being treatedygDetern nation of the

proper dosage reginmen for a particul ar situation 'S

within the skill of the art. For con%enlence

Theyguaniiahaciys SAENPRYNGIN 8 UATRRFAIPTERR ATAR g?aé/db? yaried or
adjustedﬁﬂfrﬁ lBR%it qg'?lbqg it 40 /9y, b?é\“é\'étﬂ? fro'Fh%b@ﬁiWWhg&BChbout 75 mg,

ency m ni stration of the conpounds of th
more prefenahiu from abavbt oo phavhbe &g @Fé}qr9'"§c,‘é"éb?aﬂﬁr§°'é|ﬂ?Qpl'cat'on-

t her
TSGR e O 0B A By s o
the patieagand thadeverty afitiesiéaraitivn beingraeatedt Detegainatign of the proper

dosage rlegggrﬁﬂ&ﬁrdg?at (]':l1l|9¥gg %trrosn fﬁe\l\lﬂlgm tl:mgastkﬂpof t]ﬁ ¥R & convenience,

egl nmen
the total ad.ﬂy doshgatrhay beaﬁvndenlmd admiribtawed In potitins duriag the day as
00

ng/ day, preferably 1 ng/day to 75 ng/day, in two
requnredto four divided doses. Wien separate conpounds of

ThE'aihbintlarMiefbénéy be bdmjmstrstnam of tlie bermpabmindissifdhe dnvention
as separate. conpositi QVi

r
andlor the phoBTReT SicRY APCEPLAIE 58S S0 50t wIbRE rBgH{eirq ghcbraing to the
judgmerﬁ‘lmﬂ'ié %h@ﬁdﬁ‘agcé]mi’&élﬁ EopisidetingéuicH fackore as age, condition and size
har maceutical |y accept able carrjer, a%%‘eg s'g at|e
of the pafignt asrwell as sEVEYhHRf tisoiaPlOMS hewiodecaled, 836?1? in a
recommgpéé Ytd'o%%g ﬁﬁéﬁtféf%l%l %lGthi%[ratIWhtdéri R geofPPLalsbut 1

he ot her agent being present in
mg/day foobo<300) mg/dam prﬁﬁ@rabdmﬁ.rﬁa&dadrmﬂs‘S msé%béntwveatm four divided
doses. effective. A kit is advantageous for adm nistering a

conmbi nati on when, for exanple, the conponents nust be
Witen separate doatpalirfdseobinomoulad dnst %\W&%@F agenteare e

admlnlségﬁga%n%ﬁa&% egéﬁﬁ%ﬂ%ﬁcgﬁ{%ﬁca&lpg mS\:r{gébtiM kit Eaﬁlprising ina
single phckdgpliore gortarturesnpiisinyia campesnd of Flaﬂmé@ b msaf or
phamagq:h#tfﬁ:g%k%s@g%? tig rcarnt a%o IaS geseparatg %%F\?é hgpc&fnpnsmg another
cardiovascular 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)(12-Y)-NH2 (1.03 mg) and 10% Pd/C (5.07 mg) were
suspended in DMF (250 pl) and diisopropylethylamine (10 ul). 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 peptide
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A(pF-F)R(ChA) (hR) (I 2-Y)-NH2 (1.03 ng) and 10% Pd/ C

(5.07 ng) were suspended in DMF (250 m) and
warigopirepyl et hyl amine (10 m ). The vessel wasP@r/UsznBe7497

to the tritiumline, frozen in liquid nitrogen and

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

flask, which was stirred at roomtenperature for 2

hours. At the conpletion of the reaction, the excess

tritiumwas renoved and thegyeacted peptidesol ution

was diluted wwth DM (0.5 ml) and filtered to renove

stston L B S G B R B Y8 cotect

DMF solutﬁ%?&?tl‘f@&uh@%é;ﬁlder Wwhb diluteh@ith Qlater paatfre&e/\dned to remove the
in water and the freeze dr

labile tritiuepcthegolidrpeptide was: wdigRgived i WP%M e%’% dfying process

epeatod A3 ST i T HafiRAR) FHESAUSOTEA (0 TG, 9: aquoous
TFA and\ﬁ(.dme(dtm HELE ugimgctimexoliowingeconditionsigniumng Mygi@c“( £18,25 cm

x 9.4 i hbey bl PP A0 2 45 b EMai” (FT0. 1 TEAFE] EMaCIy; aradient.

(A/B) froH“l @oldjt%tmbb%er@é @in: 3 Rate, Bhal Maid] detetibnallV at 215 nm.
ty of [3H haTRAP was 99% as anal

The radibdu@mlqa‘l purityoohieH]ha TRASHwWes 9L A% zed c@%yi—é&g(} A batch of
14.9 mCEht IBecH Fﬁ‘ﬁ?"tﬁw% 4 Eﬁﬁﬁﬁ(o@Wa%rbméuri@dat el et

menbr anes were prepared using a
Preparationdf | lmehe t hod of Nat araj an et ah

PﬁaéNal élrg?ﬂre?{fg.ga\&sa d p]:eé) un| Eafﬁﬁﬁﬁé‘n Bethe method of

Natara,aemcaan(maﬁaeajaumtaamw J. erenttdaaPN@iEEh_Q_éf 3594&1)% (1995)) from 20

s of G5 BLe bG8 8o R 183 8o ener ot

Orange, 3Py Witsi 48 aba?sabﬁcam‘cﬁw pirtieps wese cRIigdbat at wef:emder
centrifuged at 100 x

s A S e B BT
mlnutesgq? [Q {dfjpe%gg?é {é(? QB thd SUpémdthrishwérd edamtedtand centrifuged at

ets were re-suspended in 10 mM Tri s-
3000 x dHfdr, 1 phhidutes tQEﬂBHﬂNpMejlets EPImsﬁIg@M\erq w-suspgnded i 10EM Tris-

Hel, pHY 52780 &M\’j\}gch i Et5PA, @) 2 4689 vdiupnd B 206 iff 44 EBntrifuged at

repeate tlona tinmes. Platelets
4400 x gWsre1 0 asnsesndbis stapBNaa/réme&eElmNo ardlitiomal tinas Rigtelets were re-

suspenmémn@ W E@f gpg[(rgfgﬁ %&ggngl %ﬂ%é‘%f Spproximately 30

ml and Wer®BefictRhizédewith 2testrokesirpa Deres "™ thomageugek Membranes

wero oS ST, syl T Ay, BT 1

EDTA, 6.AGaRNditRiothreitol] 2N t0ehisiliquets were fré@ein Tqutchplae'tdeStored at -

menbr ane preparation, aliquots were thawed,
80° C. Tancbmplete membrane preparatlon aliquots were thawed, pooFed and

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

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

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

High Throughput Thrombin Receptor Radioligand Binding Assay
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honogeni zed with 5 strokes of a Dounce honogeni zer.
Menbranes were pelleted and washed 3 tines in 10 mM

wao eoogtibanol am ne-HCl, pH 7.4, 5 mM EDTA, and PCT/US2007/007497
re-suspended in 20-25 m 50 MM Tris-HCI, pH 7.5, 10 mM
MCl 2 , 1 nMEGTA, and 1% DMSO. Al i quots of nenbranes
were frozen in liquid N2 and stored at -80 C.
Menbranes were stable for at least 3 nonths. 20 units

of platelet concentrates tyggcally yielded 250 ng of
menbrane protein. Protein concentrati on was determ ned

TMQ@%E&%%@%?%S@E%%% Xq{eg'ﬁ Sﬁq?gﬂaﬂ 8&{nd|.ﬂ P%]rgﬂbatlon of the
thrombin '?@E@Bl‘o‘? raffiefihahd GRitingiasdhy of Adsagilak ONtw et aécblal dPharmacol.,

d
51:350-30A1 ARGV . T BecSaY WA PBITPEERY B0 el NurecpiaBls fat' Rp- 269620)
ataflnal?ﬁgag%ﬂlrﬁg /20’0 I:’iatg nqgrglﬁlraneéénd P %) diluted to

ssay was Nunc pl ates gCat
0.4 mg/mMiand2B2 226, msmeotwem nmsmn@buﬁﬁé(@ midJ rig-HCI, pH 7.5, 10 mM

okl
MgCl2, 1@%1‘%%”@)@ /2% %2@%%{5& ’“‘E‘T'ﬁdﬁ%’“b 282 6()f503t
compouﬂﬂgAA\x/@r% ILH@ih(er dﬂ{dt%d m 1@O°/J(1)NM&OL mncl)e%/s ofieR@iRE indiceted, 10 pl of
s o sk s, (o B QR BB ol st or 10 v i
5% DMS@WE\% 88dk4 % %@bﬁ@vell’l%rﬁi thef re‘élchdhfwbsiglwww the addition of

tions and 90 of radlollga d (

100 i obmessEnasi(@A st PIIRUNF. SPINBRYCNRE A S TenLiYdahibited by
5% DMé’tg Wﬁ&%&%&wgwﬁﬁeéwnbeﬁtraﬁoﬁﬁm AddididdnogiM). The

b 4 t [ wel |
plates waes caverast g ShaaRTICH GRSV QoA OR BN ANAREB M Adker for 1
hour at rﬁ%r?tetfﬁé&gqqgfe; POEESIORERIY O\-"' Jf’/@f I@& ﬂiateslwéﬂg sd8ked for at

S were covere vortex-m xed gent |
least 1 houran Da‘t%Lpolseémy)enElmme Alhet incehateast menbranggyerg harvested

P f
o GRS PERBEAUILE L e i B i s
with 300P@l! nuetda;}% 60ehm 'ﬂﬂs-glUIEpH;Z I!:Bblat)erdMTMgﬁlanbsnMEEGTAl MicroScint™
t t
s ekl i N e
Packard';agéskﬁcr MR n?%.ﬁe-r Sichtiistion duhter. e §ﬁ3é¢‘«ﬂ@bmdlngMas defined

20 scintillation cocktail % i
as the tmhbmmlowmnmwecl%é'ﬁdﬁ%gﬁl bseaed/BrBeJYERPRE O SXCess

ar unt (o 3
(50 uM)am 24 T@Qgge‘g}mé /“7; gfoqpﬂ)%eco?ﬁ??%ﬂé% bgg HiRSTRAP binding to
thrombllblrécbmtgrsrwasszalMatam&pmm| follbwmg fﬂjawlg.ed in the
% |nthIQIHHI-b-q' Enﬁdo/& 100

thr Oanratdle:ﬁrQﬂhngomodfai bmukiaﬂgad fromthe foI I OWI ng

rel ati onship:

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.

Cannabinoid CB» Receptor Binding Assay

Binding to the human cannabinoid CB, receptor was carried out using the
procedure of Showalter, et al. (1996, J. Pharmacol Exp Ther. 278(3), 989-99), with
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% | nhi bition Total binding-Binding in the presence of
a test conpound x 100 Total bindi ng-Nonspecific
whrediteg7ivat eri al s A(pF- F) R(CChA) (hR) Y- NH 2 andPCT/US2007/007497

A(pF-F)R(ChA) (hR) (I 2-Y)-NH2 , were custom synt hesi zed

by AnaSpec Inc. (San Jose, CA). The purity of these

peptides was >95% Tritiumgas (97% was purchased

from EG Mound, M am sburg, Chio. The gas was

subsequent |y | oaded and stoggd on an | N US Systens

Inc. Trisorber. M croSci nt(tn) 20 scintillation

cocktail was obtained from ar d.| nst runen
minor madHiARE Yo Al 2RSSREIEIR GRTISCaNNG ALL, AHTH o0 ulnTest

compour 'Wgré:ﬁ{‘ Babh&iel {570 hﬁWIeiﬁt[@MS@,SthearsrermﬂyQﬂIbtetSIm@O mM Tris,

d f Sh | t
et s13 e s B o At 30 TR st
were the&?%?e%ounggﬁ%ﬁgla? giesl’lﬁgbg?nétifv@éigﬁﬁé%rﬁﬂa@CMé\‘nbranes from

DVBO,
human CtB}etmrm‘ecwd Q%/Kucek!s (R‘emptﬁwﬁqﬂpgy kng) were regsu‘mpnded in
oo iy 01 2% NN 0 Bt ey oo

bovine s&®irh %Imfmm)Qmemadideﬂ t the bleudlr[g eaa;mone(rrﬂﬁmm 50 ghper assay).

o e B R G RS A Bt e

(specific I%*dtﬁrtﬂ- QOTM:/Wﬁbl 6 R Néelw W@Td\glL@(ljéaro/Bbﬁtdry Massl).f The final ligand
bovi ne serum.al bum n the DI

concentratiggin gpe bl naing, ée??f'%bwﬁﬁ “H;%é‘ ﬁ g[yﬁo &cglggpgn at room

emperagﬁf fot DiHdRE SsheMBrined wverd Hdrvestedf b)[ fitfatioR- tEﬁ)ugMﬂretreated

e D S o0 e e i 5Bk un

TomTecf""I rt/lB ] WA drobs R (HAMASh lIBﬂ)leléteE;Gﬁéﬁd washed 10 times

| ow ng |ncubat|on at roomcte at ur e ?y
in 100 UEbindingpulieiBRHBE mEmraRes Blowaddy A Ay drAgRactviE on
membrabgé%%qq%ﬁ@% ﬁ@o@n%%eﬂioﬁe&f@‘é%r@ @ﬁmiscélﬂtmﬁ 20 scintillation

tes (Unifilter-96, Packard)
fluid using BYT@DFECG"MT'@NXWI&M@@S@BHU@WPH aadl|Lunaingsserse Counter

Packard ARRR G} HEPIhERr 5 BRI A8 el Brk uing Priom
20b. (GrB@dP@Moﬂwtape CSamBliﬂfg(nr@s) was quantitated foll ow ng

U%?%;I {gwlq(jt?ﬁ @r%c aé% lg%sr?l'{l ﬁ&gﬁ:‘/& %p(?'egt‘%{\@tl\llelc%trﬁ&hnds of
formula $Wel?é ifbliAd t® havs thiombinasceptor l@malﬂes re(riggirogk fnody about 20 to

den, Ct). Non-linear regression analysis was

abOUt4%Qaf‘M)r msd using Prism(tm 20b. (G aphPad Software, San
D ego, Ca).
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Usi ng the test procedures described above,
representative conmpounds of fornmula |I were found to
whawe/1241ronbi n recept or K val ues rangi ng from BGDUS2080007497

to about 420 nM W claim 1. A conpound represented by
structural formula fornmula | or a pharmaceutically
acceptabl e salt of said conpound, wherein represents a
doubl e bond or a single bond, as pernitted by the
val ency requirement; with tdg proviso that R10 is
absent when the carbon to which R10 is attached is
part of a double bond; Bis -(CH2 )n3-. -(CH2 )-0O,

Weclaim:(CH2 )S-, -(CH 2 )- NRb- , ~-C(ONRS-. -NR6C(O)-, At
- (CH2) n4CR12=CRi 2a(CH 2)n5- or -(C H 2)n4C C(CH2) n5-
wherein n3 is 0-5, n4 and ns_ are | dependently 0- 2,

1. A gathpRUNdFeereaenied by $tH€Féﬁé'@rs\i§%'ﬁ‘?‘l'l @ 'sel ected fromthe
group consi sting of hydro , al kyl and hal ogen; G and
J are | ndependerRal I ecqgé:gbrom t he group consisting
of -N(R54) -, g ?a , -C(O-, -S, -S(O- and
-S(O 2-; wtR prowssthat selectlon of Gand J
does not result adjacent oxygen or sul fur atons and
that at |east onEnear appear between said
oxygen, nitrogen or syl fur\ atons ; each nis 0, 1 or 2
W th the provisos tha theRsum of oY HuUlabl es is 1, 2
or 3; Het is a nono-, ~bik ol tricyclic heteroaronmatic
group of 5 to 14 at oms conprised of 1 to 13 carbon

or a phafhaseuticuilly adoeptalile tsattaxftsaid compaedd siarginsel ect ed

fromthe grou Si St | |
“sroviedse §%&§ a? ﬂgll?lgleaq%'nd;%r % &llgg%n%to‘?'@g 3?3 el orlﬁ%% :B the valency
requ1rerrférﬂnﬁntﬁ RS PRdViEO thélteRf'Peisearmb mHteincther cnrppn\marvmm F{a is
ring en cBn f.orman N-oxide or a quaternary
attaChe‘b'lsdlfﬁt aidoLble, ' group, wherein Het is attached to

. 6 RSC(O)-
BHs B éﬁﬁ?ﬁ@ bg@—@z om L dwz)serﬂ@@r—; ) ARBYEE(®)NREHENRSC(O)-,

ute by 1to4nD|et|es W wherein

_A_EZ‘E}Q@&;;@'.Q%%%?%%L@; o SR v g s 05,
s il A A8 B LR o
group c{i“éﬁ rrg?f)fﬁg tﬁégk%ﬂ&'hal o aryl al kyl; Rz

r oar et'eroaryl al kyI
Gwanéwcmwhdepemdzntlmy@leg frem thecgwarqgm m of -N(R>*)-,

! gpal i the ro@@d%'ak)ébtectlon of G and
—(CR R%Ffl oaf ké;/%/d)) %0xy@go‘%{ed(n3§f(oﬁ, vfwa oge%] - NR4AR!
J does not result in adjacent oxygen or sulfur atoms and that at Ieasi one carbon atom

appear between said oxygen, nitrogen or sulfur atoms ;

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

Het is a mono-, bi- or tricyclic heteroaromatic group of 5 to 14 atoms comprised
of 1 to 13 carbon atoms and 1 to 4 heteroatoms independently selected from the group
consisting of N, O and S, with the proviso that there are no adjacent oxygen or sulfur
atoms present in the heteroaromatic group, wherein a ring nitrogen can form an N-oxide
or a quaternary group with an alkyl group, wherein Het is attached to B by a carbon
atom ring member, and wherein the Het group is substituted by 1 to 4 moieties, W,
wherein each W is independently selected from the group consisting of hydrogen; alkyl;
fluoroalkyl; diffuoroalkyl; trifluoroalkyl; cycloalkyl; heterocycloalkyl; heterocycloalkyl
substituted by alkyl or alkenyl; alkenyl; R21-arylalkyl; R21-aryl-alkenyl; heteroaryl;
heteroarylalkyl; heteroarylalkenyl; hydroxyalkyl; dihydroxyalkyl; aminoalkyl;
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-CN, -OH -C(OOR17; -COR16; -0OS(2)CF3 ; -CH2OCH2CF3
al kyl thio; -C(O NR4R5; -OCHRG6-phenyl; phenoxyal kyl ;
WO NMC@BS716; - NHC( O) OR16, - NHSO2R16; bi phenyl ; PCT/US2007/007497

- OC( RS) 2C0O0R7; -0OC(R6) 2C(O) NR4R5; al koxy substituted

by al kyl, amno or -NHC(O OR 17; R2 1-aryl;

R21- heteroaryl; alkyl optionally substituted with
-NR1R2, -NRLCOR2, -NRLCONR1IR2, -NR1C(O) OR2,
-NR1S( O 2R2, - NR1S(0O) 2NR1R2g4-C(O OR1, - CONRLRZ,
het eroaryl, hydroxyal kyl or -S(O)2 al kyl; O

-C(O NR4R5; wherein adj acent carbons on the Het ri

alkylamineaikypdi- (ailgul) anfineatal; ﬁhlqglkm,tq{k%xmmyg%ﬂlwggen g-NR”*R5

-on: ol SRR LORTTORBPIER ThigoPerrik Aol Semrre

-OCHRSgﬁ(o g H@k‘yalktyi -NH@malskyrklHcr(momﬁkwl-lseuséﬁymphenyn

aryl al kyl, aryl al kenyl, heteroaryl al kyl,
-OC(R6)*2©O®R&r-ﬂfadﬂ@@@(O)NRdRéxglkObxy substitatey by %k!doﬁvamzw

L kyl d thj |
ANHC(OXORAGH arl: A shsgerearyls v DolepALY Su BRI WIRGNE'R"
_NR'CORRZCYGR I CORG 'RZOQRN EFONORS, NR%@ZR@ -NFQTES(OMNRﬁRi ZL(O)OR, -

et eroat ons sel ected ffom

CONR'R%haeroagyl dhydro®yalkyhot +5 (e~ qik&dvpfsﬁwR‘ﬁ:ggﬁMh@eﬂ" Agiacent
carmone 0B SAERE AR Bt BT rilereachy oo
Rﬂ%d)szmé mcﬂipémﬁarﬁl@l smeetédffrarrmthe lgybup lcansigting of hydrogen,

L e T L N e

rylalkeﬁylc heﬁérba}waquyl AblerBrhRAKen i hgupoxwhyued»muyyl alkoxyalkyl,
en het er oaryl a koxy,
amlnoalh)glt éﬂd 19y, hydroxyal koxy, al koxyal koxy,

b epakietytodBhrs fétn & wisho dRblcyclic
alr%gﬁy m%ha(g?%ér?(y}b ﬁth€4 het er oc ocI oal kyI I

heterocydig-ringibk4 ito 1RAtoHIs: Vit kyd hetraoa ggﬁe‘ggs;g, rom -, -N-, -S-,

-S(0)-, _ﬁé? ) I&A&_C@g%&&p Ats) g) %@%p‘ﬁﬁé'ﬁéms are not adjacent to.
each oth&iRABErO)sHiRl HErTocyddS(IIY lszmsjbstm?@)qqmmuted with one or more

B

R¥id-reY, Cﬂl@T@élK@W | dlﬂlyord%lébxw tiifad roslkodiyt cyclokiBgioxyHatkenyloxy,
alkony, Baergumaliegsro RN LORRPbRRREoR
hydroxyalkoxy, alkoxyalkoxy, aminoalkoxy, aryloxy or thioalkoxy;

RS is R*-alkyl, R*alkenyl, R*-alkynyl, R*-heterocycloalkyl, R*-aryl,
R®.aralkyl, R**-cycioalkyl, R*2-cycloalkenyl, -OH, -OC(O)R*, -C(O)OR™, -C(O)R®,
-C(O)NR*R*, -NR*R*, -NR**C(0)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*2-cycloalkyloxy, R*?-cyclo-alkenyloxy, R*2-cycloalkyl-NH-,
—NHSO,NHR® or ~CH(=NOR");

or R? and R® together are =NOR'7;

RS6 is hydrogen, alkyl or phenyl;

R7 is hydrogen or alkyl;

each R'3 is independently selected from hydrogen, alkyl, cycloalkyi, haloalkyl,
halogen, —(CH2)isNHC(O)OR'®, —(CH2)nsNHC(O)R™, —(CHa)nsNHC(OINR*R®,
—(CH2)nsNHSO,R "%, ~(CH2)nsNHSO,NR*R®, and -(CHz) nsC(O)NR*R?, where nsis
0-4;
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each R13 is independently selected from hydrogen,
al kyl, cycl oal kyl, bhal oal kyl, hal ogen, -(CH

WQR0GNACZ(0) OR16b, - (CH 2) n6NHC( O) R16b, -(CH  PCT/US2007/007497
2) Nn6NHC( O) NR4AR5, - (CH 2) p6NHSO2R16, -(CH 2)
6NHSO2NR4R5, and - (CH2) n6C(O NR 28R29, where n6 is
0-4;each R14 is independently selected fromthe group
consi sting of hydrogen, alkyl, -OH al koxy, arylal kyl,
heteroaryl, heteroarylal kyl goheterocyclyl,

het er ocycl yl al kyl , hal ogen, hal oal kyl, -(CH 2UNHC(O) OoR
CH 2) n6N O R16 2) n6N
el Y OB SN A .
- 3 Rh (x| tlylalkyl,
o,y et ety
halogen, iateglky!, bé(ﬁlz'g/)hef\&lﬁ@% @I%&i kyf=Hzine )él RS t oget her
—(CHz)nsﬁf{c‘;a(gﬁNﬁ“@zsr Loy, g g,@ R‘ﬁti@gﬂr{) d&ﬂ;l/stuzmlm“ﬁﬁennar e

whet ei i1 sal forne R4 and R5 i s

-(CHz)nsmq@)NmzéRP%/mabesnstmwd wmem RbandiR® ara insieprepdentiselpcted from

{ t.h
i aroutSoR g Bl AP bl PG AR bR o
together Q@hﬁfbﬂﬁ@ fi qusmlwzmﬁr niftggenrtoaviish Zhéypafe aﬁaglm?d,rwhgrem said ring
or etero.rin 0 r
formed byrBuEnd o%s'ﬁﬁﬂ“ﬁ’@ag?( Sgps ”5‘?1‘8 “ﬁﬁ‘ 'ﬁﬁaﬁeéﬁggﬁe%g}r?% or

RS GE dtél{emotgaﬁwa*f@m 5 8prbSydliatral hbylospiescyditirirg of 3-6
phen and benzyl; Rl6a is in endent sel ect ed from

ring atomheuéemp sg@dgetgqurpgrquch? apgd:é:ﬁ‘ntalg§%/{31 5 ﬂ(ftoms and 1
@J@é@hsﬁi of oaSkmyN kyl -
or2 het%gg'ﬁﬁ %ngég?lbé é_%?’ﬁ%fjgfl?%?ky , H@’
R16 i tyideble;ndenﬂmlse@bk@d from H@groum@@reﬁl e/nsspf hydragen, a'ky'
henvl d en al kynyl, hal o substituted al kynyl, R2
pheny af' 'é’baryl (R2 1-heteroaryl)-al kyl -, (R21
R4 Bfetseihaébéh@@hﬂwkéle&téd/from RRBGRRIY eonsisting of hydrogen, alkyl,
R28R2ON- C( O) - al kyl -, R28R29N-C(O) O al kyl -, R280C( O N(R
phenyl apghbenadi - | " R28S(0) 2N(R29) - al kyl -, R28R29N- C(O) - N( R

R29)is #yk¥dgen FQI&%P'&@G Cmblk Ry aRR%«GC(GgatlaopwlaalkyI R?-

S i 28 S){lt Q2afbiVl iato substituted
aryl, R” (et paioaliaiialkee. Baiogbstyiss Bests. ARV, 1l
alkynyl, Wd h%’féfr%hx' Rﬂ%téﬁ)érvﬁ%wldqpaﬂ ¥hét@lr@@cw@blf<qumlkwe

consi stin L9 al k
RPR2Noalkyly] RAR 3Nec¢§pauwb R LR O R A0 Ny alkyt-
R285(0)PRIRE9 -, RERERRCH):N(R?)-alkyl-, RZR*N- S(O)zN(Rzg)-alkyl-
R2_C(O)N(R?®)-alkyl-, RPR?N-S(O).-alkyl-, HOS(O)z-alkyl-, (OH)2P(O)-alkyl-, R%8-S-
alkyl-, R?8-S(0),-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, cycloalkyloxyalkyl, (heterocyclyl)alkyloxyalkyl,
alkoxyalkyloxyalkyl, -S(O)z-alkyl, —C(NH)NR1R2 or alkyl substituted with one or two
moieties selected from cycloalkyl, halogen, hydroxy,

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

R'8 and R'® together with the nitrogen to which they are attached, form a mono

or bicyclic heterocyclic ring of 4 to 10 atoms, having 1-3 hetero ring atoms selected from
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het erocycl yl , al koxyal kyl, hal oal koxyal kyl ,

aryl oxyal kyl, aryl al koxyal kyl, heteroaryl oxyal kyl ,
wewenbaryl al koxyal kyl , cycl oal kyl oxyal kyl , PCT/US2007/007497

(heterocycl yl)al kyl oxyal kyl, al koxyal kyl oxyal kyl,

-S(0O 2-alkyl, -C(NH)NR 1R2 or al kyl substituted with

one or two noieties selected fromcycl oal kyl, hal ogen,

hydroxy, -NR 1R2, -NRLIC(O R2, -NRLIC(O NR 1R2,

-NR1C(O) OR2, -NR1S(O 2R2, -HR1IS(O 2NR1R2, -C(O OH,

-C(OOR 1 and -C(O NR1LR2; or R18 and R19 together with

o S R INGL A S B o) s S TL® B g o

adjacent o %(a))%ﬁt(ﬁﬁeli thaingt wﬁ%(&‘tﬁlsﬁ@sﬁﬂjtédi omsObstituled with- one or more

h th hat
groups selegted ﬁpanal&k @Merad}y&@em ?'ESO 7 g’t’(ﬁv' S??Ikg’%Y’l ng

NR'R?, ti@h“@d@%&“t G?r@ﬁ‘ﬂz -N#@% yemﬁi wws(&@w?ommseoz)mmz
groups sé ected from al ky en, r 0X 12
C(O)ORBFGaNR' R ayﬂaallk)dwbstmmgavnh i Bk R GO NBENR R
ok . TR1,
NR'COFRRIE E: kyl gﬁ?"{ T TBIORY NRlR(Z:OI\m(F%LCOR’Z
RZWC%IBJIR&etreBII%‘r@( QCRR 1 isWrttepengdratly s&lqp@d)f@mﬂp@ﬁroup
g R Bopo S L bbb R AR, S e
alkylamnﬁ@p%ll'kgg?ﬁﬁn&y %qewsar@w hy@ﬁi«yaﬂ@ﬁF%(dmbRgmcow?

kox am no-

-NHCORHi5, GNHQ(D))@W%eC(NMBWS@)zCHﬁ@XQ@WR%R%

-NRZ- C(Q:X-N?ﬁ} 3(%&@(@2@&&% @ﬁ%%@?\d _CONR* R®; or two

adjacenfﬁmﬁmﬂt@séﬂ_ﬁ R A methyRriidioxy GO R16, - SR 16;
-S2NR4R5 and -CONR4 R5; or two ad acent Rg 1o NI et pLS
Reaiis hpdrogenyelity) phenilosgnzyl o GOR .2-G@Nﬁ57 RogeOR

o Sl M e o GRS, o % 2

R23 Js thp_erel n R and R are independently sel ected from
the ¢ -Qt;l-pR@OI’]SI stl ng of hydrogen, alkyl, and

B3/~ subisi tu $5 36
R h® group CO% ﬁ% 2 r\(@g %\E%Wegﬁmg%ﬁh?gﬁ%fé&faﬂqmym the group
consistirfy by ﬂydvqgﬂne la}ltyl,aemﬁ Fﬁa“su?st'tmd Rikyl,ivehereikry R is Pesletted from the

o, cLEsBB By SRy K0t S o b o

is alkyl; ﬁbhﬁilkgtluglkbays hlatmatlleeln;flr aihyhyb cgcloatkyd:myslcalkyiglkw cycloalkyl
SUbStItU%{{jBQ%%&é b%&fét h%&f%«?&y tw %%i%gaéfyém&(yalkyl
alkyl, halb§aa(K)dPBRy, alkbyR(dyRIRg, arylﬁksgﬂ){\mﬂé

-NR'C(O)R?, -NR'C(O)NR'R?, -NR'C(O)OR?, -NR'S(0)R?, -NR'S(0).NR'R?,
-C(O)OR" and -CONR' R?; aryl; aralkyl; heteroaryl; heterocycloalkyi; alkyl substituted
with -NR'R2, -NR'COR?Z, -NR'CONR'R?, -NR'C(O)OR?, -NR'S(02)R?,
-NR'S(02)NR'R?, -C(O)OR’, -CONR'R? and —SO3H;

R2* 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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-C(OOR 1 and -CONR1R2; aryl; aral kyl; heteroaryl;
het erocycl oal kyl ; al kyl substituted with -NRLR2,
WO NRI@ZR21 - NRICONRLIR2, - NRLC(O) OR2, - NRLS( O2)RZT/US2007/007497
-NR1S(O2) NR1IR2, -C(O OR1l, -CONRLIR2 and -SO 3H, R24,
R25 and R26 are independently selected fromthe group
consi sting of hydrogen, al kyl, hal oal kyl, al kenyl,
al kynyl, aryl, aral kyl, cycloal kyl, hal ocycl oal kyl,
al koxyal kyl, hydroxy and al kgxy; R27 is 1 to 3
noi eti es and each R27 is selected fromthe group

RN BrLnt BHEPEPCeTRY FeAS TGN e iouR eesisind 8f Ridrogen,
atkyl, a|k8§5{ iSHAn dhéIe'f@ébyx ReflerslyIBRY/, aiyRirbRys ngn aaixyaikyl,

fromthe “group conS| sting of hydrogen, alkyl,
heterocyalyk dwejerasyglylalkyl anddalodlkyly Pr het er oaryl al kyl ,

R:Irsy yaI%I(}éI %Iyerﬁ’é?an (IISh plPt%ﬁiIl@Qit‘Cd Méterospirocyclic ring having 3-

eterocyc oaI Kyl; or R28 and 9 taken
6 ring atdmget her for ma spirocyclic or a heterospirocyclic

£ n yi
g 0 o 0 g St o e
R3- alkth@eamylm L atdykyl, R*Rhstérosytloakkyl, dR?(yaryl R%-aralkyl, R

t I I I | R
e BRI S t%
NRPR*, CNQ“EB(B R¥Ct 4B‘M$(0)2R

_OC(O)NmF@%&%ﬁOX%ﬁ&aé g%y, Igr%@gg&%mﬁetemcycloalkyloxy,

cyckljgiﬂy@k?enﬁ_ aydto-JReanyabiy, rmzqwoalkyl NH-, -NHSO,NHR"® and

erocycl oal kyl'oxy, R42-cycl oal kyl oxy,

—CH("NQ& Bycl o- al kenyl oxy, R42-cycl oal kyl - NH, - NHSO 2NHR16
oPR® aGHIENGR EohibiAbd R8T @ AP SBUEtUSOTRi Bt O f or m
a ring structure Q bel ow where R9 is hydrogen, OH,
al koxy, hal ogen or hal oal kyl ; R% is fused R-substituted
aryl, R-substituted hetggod - substituted
heterocycllcrlng of 4-8¢<at gns [
het er oat ons sel ected fr &
with the proviso that angd O.gannot be adjacent to
one another; or Qis R10 amd Rl are i ndependent |y
sel ected from the group consHet i ng of Ri,

(O, S(O2 and NR22

where

R? is hydrogen, OH, alkoxy, halogen or haloalkyl;

Q is fused R-substituted aryl, R-substituted heteroaryl, R-substituted heterocyclic
ring of 4-8 atoms containing 1-3 heteroatoms selected from O, S, $(0), S(0)z and NR?*
with the proviso that S and O cannot be adjacent to one another; or

Qis
R13 R™ 13 R”’R14 R13
R13 RE R R R14
§—f~rR'™ % R13 W] R4 ‘7'2., R13
R or
g——-Td‘R-‘S f‘r (JJ R13 NS g R14
R > 13 RM , 14 14
R 13 R R
R™ R4 R13 R14 R13

R' and R are independently selected from the group consisting of R1,
fluoroalkoxy, difluoroalkoxy, trifluoroalkoxy, cycloalkyloxy, alkenyloxy, arylalkoxy,
arylalkenyloxy, heteroarylalkoxy, heteroarylalkenyloxy, hydroxyalkoxy, alkoxyalkoxy,
aminoalkoxy, aryloxy and thioalkoxy, provided that when ring Q is aromatic and the
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fl uor oal koxy, difluoroal koxy, trifluoroal koxy,

cycl oal kyl oxy, al kenyl oxy, aryl al koxy, aryl al kenyl oxy,
whedenearyl al koxy, heteroaryl al kenyl oxy, hydr ORGEIURZIRY007497

al koxyal koxy, am noal koxy, aryl oxy and t hi oal koxy,

provided that when ring Qis aromatic and thecarbon

atons bearing R10 and R11 are connected by a double

bond, R10 and Rl11 are absent; Ris 1 to 5 noieties and

each R is independently selggted fromthe group

consi sting of hydrogen al kyl', hal ogen, hydroxy,
am no, al kyl a Jfi al k

| am n al
carbon atamepearing R anbiRare conassed by 2 SPiblabeat, RIQagd R11 are
absent; COR16 -NR16 C(O ORl16a, -NR 1 6 CONR4RS,
- NR16S( O2) NR4R5, fl uoroal kyl [

di f | k
Ris il ftb fomoigties an@p@cbdk @qndegp[agﬁs)ﬁ;l) rsé%gt%ql ﬁrﬁm the group
consustmﬁy%f I@J)%#cgg%{ml ; alngf Wag(gg{ir{ EHyEIYéxy, %@ﬁlﬁboéﬂéﬁlla”}‘hlfﬁmd'lalkylamlno

\ aryl' and t hi oal R34 is 1

alkory, -bOR BDGIO)ER WY WA 4somae@mgm1% Geer1ca,
om t'’he group consi stl ng of hy dr‘%g hal ogen, -OH,

-NR‘IGC@joRyGa RméﬁabNaﬂRﬁl RS (05N R?/Jﬂ@(ro)alkw difluoroalkyl,

tnﬂuoroqﬂlgg A ng ‘i @f%l oal Qf& Rf’ﬁaﬁ@%a@%&2}\&4geteroaryla|kenyl

hydroxyal argl%&Rﬂﬂoalka%C( O R44,
§4‘gtq('eQ@N§é2|;g a}:@g:begq;'%p( 'soggggcé Oc)i FiAIS'?)’ séfécted from the group

L ) b -, alkenyl-C(O)-
cons:stlr%lgf ﬁﬁcﬁ%oglﬁz byl Oé)?y QYR;Z 23“555@’ Réahpabiy-c(D)-, alkeny ( )

alkynyl-G6)- lazikyl, REE-qyglog %v&°§$9§%\f°é?$r§§"&' 58%@ ?4 -
edrpet # 3 T R

-.C(0)O ﬁ; . -L(o ?gb% NR ng’Zr f(rgtla aﬂ*mil\g'w‘ M(%oéonm C((D;NR

-NHSO;_R& 1@}[(@)\3492}/, R%@ gyn)élygy | Rp?ferocycloalkyloxy,

2. 2l SAkHYNH-, -NHSO,NHR'® and

Cyc%ﬁ&ﬁ%ﬁ:yc ?JRFKY'I?W% d\h%xya%kyl al koxyal kyl ,

~CH(=NOR'§52- het er oar yI or two R38 ar oups on adj acent ring
Qéi[b ns. forma f kgl oin thd Brou

TR T Sl b

consnstnﬁ@ of gy@mgem g@teﬁddyglorallkywthlogenn, -0(@)@@ £BN, gp(@)lwa 2R
150 i es,a C ently
NR CEIREIR YT G PRLS SR MERE FoldobRiEiEh )
haloalk%@élkalkyR%ﬂdr@k Ryl aﬂm‘ky%@l Edd@Rﬁ-het@toaryl,sor two R® groups
rogen, - OH or al kox é}}{' céx noj eti es and
on adﬁ%%ﬁ.‘lf'%%'@“ﬁrf&é‘ﬁ@&éﬁ‘ﬂ& yetiRedaxY 86 R*he gr oup

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

R% is 1 to 3 moieties and each R*’ is independently selected from the group
consisting of hydrogen, R*'-alkyl, R*'-alkenyt 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*3, R* and R* are independently selected from the group consisting of
hydrogen, alkyl, alkoxyalkyl, R*®-arylalkyl, R*-cycloalkyl, R**cycloalkylalkyl, R3-aryl,
heterocycloalkyl, heteroaryl, heterocycloalkylalkyl and heteroarytalkyl;

R*® is hydrogen, alkyl, hydroxyalkyl or alkoxy;

R* is 1 to 3 moieties and each R* is independently selected from the group
consisting of hydrogen, alkyl, -OH, halogen, -CN, alkoxy, trihaloalkoxy, alkylamino,
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consi sting of hydrogen, alkyl, -OH al koxy and
hal ogen; R43, R44 and R45 are independently sel ected

wo e@miiedrel gr oup consi sting of hydrogen, al kyl , PCT/US2007/007497
al koxyal kyl , R38-aryl al kyl, R4b-cycl oal kyl
R53- cycl oal kyl al kyl , R38-aryl, heterocycl oal kyl,
heteroaryl, heterocycl oal kyl al kyl and het er oaryt al kyl ;
R46 is hydrogen, al kyl, hydroxyal kyl or al koxy; R47 is
1 to 3 noieties and each R4ggi s i ndependently sel ected
fromthe group consisting of hydrogen, alkyl, -OH,

dicalkylJammRg GICFe BYARIRGIYL EHE L ARaERS ming, G (Q)fialkybigmino.
-NHz, -NH%Q@%WN&WN@I@&Q @] kyl ) ami no, - NH2,

I'kyl and 1Y C(O)al kyl - R48 s, hyd ,
R%) iaw,drﬁagaﬂ%aalé;h halgiarl o g&a}'&' of Ffi"ff‘f‘?m?@;k% ?o%ig

B are: | ,
RAYL IR Qlé&g#d%i)%gl?%ﬁgg@evecﬁsa BOhethd HRSD BensisBg of hydrogen

consi stin , kyl ral kyl , henyl nd
alkyl, aratipd) lmlaérkgllandxycﬂualkgh @r ﬁ% a%gg%%ﬁ@geﬁ'}eg aﬁgcpq&j”z 4=, (CHz)s- or

N )2 an i 3 ro i idched:
o= Pyt 73 T Ve it s

REr and I pen itetependeritysederted frann ae growip copaistiagial fiydrogen,
hydr ogen, , al I r.al I enyl (of 497

o, g 5 B R e o o
with the hitedeint slogentaivhich theywrecittadiey, foren atcyalindactanphaviag 5-8 ring

cyclic lactam having 5-8 ring nenbers; R53 is
membergy dr ogen, al koxy, - SORL6, -SO2RL7, -C(OOR 17 ,

REGQNRgER, alkdxl SORNE SuBsR 1T, I-CeOYARIY] ;C(OINR1BR19, alkyl,
di f1 doroal kyl, trifluoroal kél , cycl oa] k)(l , ?I kenl¥l , i
halogenafladroplkyladifuaioatiy triflverealkys gy@prlyl, alkenyl, aralkyl, arylalkenyl,

heteroargfﬂtllgﬂ?ﬁé%él’rgé ké“danyl?%/‘n?&ﬂf&%ll{?"am%aﬂ@ﬁ] M, thiyalkkyl, alkoxyalkyl or

oxya or “al Kyl 'am noal’kyl ;7 ‘and R54 is
alkylamisebbgt;ed from the group consisting of hydrogen; alkyl;
fluoroal kyl; difluoroal kyt; trifluoroal kyl;
and  cycloal kyl; cycloal kyl substituted by 1 to 3

R5|l4tki§fsélelldzﬁétll srop® ks heslig consistiveg of hygrogems iasitylnituarbalkyi;
al KoOXya

al kyl , hal ogen, dr ox ko a
difluoroajkyk g%/fw@(%,aIkymmségalkm%&jl‘g@/sq%ﬂ{t&?%)m%a 3 gL}ﬂs(ﬁMents
~OWistitg éf8lko ( ARNRABgen ¥roky, alkoxy,
wesnt IR M e o
aryloxy, arylaickeryNR ' Rét NBL (@M kyNR GEY yi- OR?,
-NR' OXR! 'R ¢ kyd oy baMal-RONR'R?; alkenyl; alkoxy;
NR S(Qﬁﬁﬁbﬁiﬁyﬁégm ;sz%g?g?)gl?yl ;( t)ﬁ? oal kyl and al k}él Y .
arylalkyk wrglialkemyk hefgraarnylalig/; heteroarylalkenyl; hydroxy; alkoxy; hydroxyalky;
alkoxyalkyl; aminoalkyl; aryl; heteroaryl; thioalkyl and alkyl substituted by 1 to 3
subsituents selected from the group consisting of urea, sulfonamide, carboxamide,

carboxylic acid, carboxylic ester and sulfonyl urea.

2. A compound of claim 1 wherein R® is OH or alkoxy and R® is H.

3. A compound of claim 2 wherein R® is methoxy.

4. A compound of claim 1 wherein R® and R® together are =NOH or =NO-alkyl.
5. A compound of claim 4 wherein R® and R® together are =NO-ethyl.

6. A compound of claim 1 wherein R* and R* are combined to form the ring
structure Q.
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subsituents selected fromthe group consisting of
urea, sulfonam de, carboxam de, carboxylic acid,
w@arsoxerri ¢ ester and sul fonyl urea. 2. A conpPCmuSmb7/007497
claim1 wherein R8 is OH or alkoxy and R3is H 3. A
conpound of claim2 wherein R8 is nethoxy. 4. A
conpound of claim1l wherein R3 and R8 together are
=NCH or =NO-al kyl. 5. A compound of claim4 wherein R3
and R8 together are =NO-ethglf. 6. A conmpound of claim
1 wherein R32 and R33 are conbined to formthe ring
structure Q7. A conpound of claim6 wherein Qis . 8.
A conpound of claim1 V\,here'g‘ R32 is alkyl and R33 is
al kyl. 9. A conpound of claikm g wherein R32 is nethyl

7. A%BfhgSihd 6f cTBIMYS whéfein R toffpetnd of claim 1 wherein B
is -(CH2)n4CR12=CR12a (CH2)n5- wherein n4 and n5 are
0. 11. A conmpound of claim1l wherein Het is

| irRYNAkrein 2 id\a AAIRF3a$ atitydi m 11
8. A%@k@]ﬂ&wﬁgggryl, he?lgr oarlyl mg:maryl substituted by

hal ogen or -CN. 13. A.corr,ﬁ_qund of clainmgl2 wherein W
9.  Aicomprid obdBimid whemeipyRTids sapthylband fan & methyla
compound of claim1l wherein Jnis -CH 2- and G is

10, AR or SR Bufleh e & ALl RCRIEGR Gty undron n
and ns af&d3) - 16. A conpound of claim1 wherein R9, R10 and

Rl 1 are H 17. A conpound of claim1 wherein: R8 is
OH or al koxy an her are

and R3 is, H, or nd.. R8 toge
11.  AggppeyndREciyl 1)~f6r§‘!§néet, ls@?s@w%eb%ﬁf it ed
pyridyl; Wis phenyl substituted by hal ogen or cyano;

12. %Arﬁﬁblénga*acgﬂagﬁ_l?f%@éin{\ﬂﬂ%)mt hekeroairyl orlarghsubrditated by
halogen or —CN. ’

13. A compound of claim 12 wherein W is phenyl substituted by halogen or cyano.

14. A compound of claim 1 wherein J, is —-CHz- and G, is —(CR'R?)- wherein R'isH
and R? is H or alkyl.

15. A compound of claim 14 wherein G, is —CHz- or —CH(CH>CH3)-.
16. A compound of claim 1 wherein R%, R" and R"" are H.

17. A compound of claim 1 wherein:

R® is OH or alkoxy and R® is H, or R® and R® together are =NOH or
=NO-alkyl;

¥

Qs < :

Het is W-substituted pyridyt;

W is phenyl substituted by halogen or cyano;

B is -(CH2)n4CR12=CR123(CH2)n5- wherein ns and ns are 0;

Jn is —CH2-;

G is —(CR'R?)- wherein R' is H and R? is H or alkyl; and

R, R and R*' are H.
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Gis -(CR 1R2)- wherein RL is Hand R2 is H or alkyl;
and R9, R10 and R11 are H. 18. A pharnmaceutica

W@ oI9p0s477i on conprising an effective anount of PET/UB®aT007497
one conpound of claim1 and a pharmaceutically
acceptable carrier. 19. A nethod of inhibiting
thronmbin receptors conprising admnistering to a
mamral in need of such treatnent an effective anount
of at least one conpound ofgglaim1l. 20. A nethod of
treating thronmbosis, atherosclerosis, restenosis,
hypertensi on, angi na pectoris, angiogenesis related

di sorders, arrhythma, a cardi ovas I LCUl
18. A pheuaseegicasAERASIOT FeEPTSMG P PEEcke AT ElLGH g het one
, Hirfadetitisa iy hedeptabieanieonephri tis,
compouﬁ?ﬁér%ﬁncé“s/c?rsﬁer tahr orrbognbol yFt)l c stroke, peri pher al
vascul ar di seases, deep vein thronbosis, venous

19. A tntﬂ?rtﬁnﬁ %‘?mbi’tﬁ‘@ F}P?or‘ﬁﬁfrij}é?; | ﬁmﬁh&ﬁ@%ﬂrﬁﬁﬁ&éhﬁ@ &§ a mammal

none r acenent therapy, dissem nated
in need dfreuchvtesatoient arveffrttivei amouphaf hieast epgtsoappound of claim 1.

i nfarction, mgralne erectile dysfunction, rheumatoid

20. Ag'qné Hiltl rhe g) |a%d'§99%gb E‘Jﬁéis %sftér%&&'l‘\"ypertensmn

I nt esti nal
angina petsiis, aﬁgﬁg@nwd tmmdednsomI asugl;hnmal aigg@rdiovascular or

scl erosi s, 0steoporosis, .ren n
oo e AR B A e S A st
infarctiof C@Bﬁ@r@@h& hFigs, athrmmbbﬁmsmokbl trd'dmbqamb@immrghe peripheral

di abet es, d| abet i c neurQ
oot RS R LR Bl SRR = ppsoulr
disease G8bbciafiPWRARRbrmib dumenteihegapytdisserirated mtravascular
neur odegener ative and/ or neurot.oxic_di @easefsh ion, rheumatoid
coagulatiomsyndignRe, d?erﬁh[a!ﬂ"f@éct'% Frigrajppe. ereftie dygiingio

arthritis, rﬂghﬁmﬂfa{’ 8818 aHbreHe diddra@sr oﬂﬁi\@’lmia,r guaayoluag or
ar dégeneration, psoriasis, endot hel i a

'ntestmadimnrawstmlcdums esythepratonds, myltiple §Plﬁﬁ%§iso?S*PBRQ'°S'S renal
disease nffél:!t%m n% | e aﬁf?{rgﬁfcsreﬂgl iMard Uessl 988cular homeostasis, renal

act, respiratory tract disease or
|schem|§ dblddtieoimﬂanadahd)m ,oahabetﬂagsiu@etmn@@aﬂa{ cerebral stroke, cerebral

lschemlg,plp%& ttsgr%ghp%e %%%ﬂg‘ﬁ% rh3E ?@Féan%ﬁnaiﬂﬂnﬂéurogj’atlﬂ% malignant

synmptomor result th
tumors, GRIPGdsdarierative andl@mewotaxiadiseases, conditiens of injuGes,
nment an effectiyve

Alzhelmgrsél%ﬁ;qxﬁel anjin ammgtor%?ihsgu:?%tgf&f ﬁ:c?fidlﬁ%sévﬁ%ﬂ% %‘Pé[ﬁfﬁmg macular
degenetdifdnamhéénﬁ éndethetiabdysfandiion disorders ofi thediver Hodeey or lung,

mﬂamm; ¥ rcigérp&%og]p F%@’k@ga%?%g??‘g&gk tfglraﬂrﬁ? rgng?éfo /'tratl disease

or condﬁi’o’i’ng ralRELIGN fibhssigasidatheligidyisfahctiora pieriodontpl diséasesyor wounds,
or a spinal corgrmjury, or a symptom or result thereof, comprising administering to a

mammal in need of such treatment an effective amount of at least one compound of
Claim 1.

21.  The method of claim 20 wherein the inflammatory disease or condition is irritable
bowel syndrome, Cohn’s disease, nephritis or a radiation- or chemotherapy- induced
proliferate or inflammatory disorder of the gastrointestinal tract, lung, urinary bladder,
gastrointestinal tract or other organ.
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gastroi ntestinal tract or other organ.22. The nethod

of claim20 wherein the respiratory tract disease or
w@odilzd7on i s reversi bl e airway obstruction, aRCTIE2007/007497

chronic asthma, bronchitis or chronic airways disease.

23. The nethod of claim 20 wherein the cancer is rena

cell carcinoma or an angi ogenesis rel ated di sorder.

24. The nethod of claim 20 wherein the

neur odegener ati ve di sease i ggPar ki nson' s di sease,

anyotropic lateral sclerosis, Al zheiner's disease,

Hunti ngton's di sease or Wlson:s, dise T .
22, Themesiose! amAGaHaTRbE omseIy NE dlRease 2 fonsten s
reversibllaea?ﬁ/&ac}f ¥Bsthi@IcH aistipal bhirctié astrinia, l@erhitis Gbchrénic airways
nmet hod of treating thronbosis, atherosclerosis,

disease-res.t enosi s, hypertension, angina pectoris,
angi ogenesi s rel ated disorders, arrhythma, a

23. Tﬁéﬁ%ﬂ%gﬁ? Witk 96 viidrelt HePEanclris fefalelicedtdindn®d or an

ure, acute coronary syndrone, nyocardi al
angiogenadiarelatethdisghderr ul onephritis, thronbotic stroke,
t hronboenbol yti ¢ stroke, peripheral vascul ar di seases,
deep vein thronbosis, venous thronboenbolism a
24. Themdéthodssfdlaim 2D sekerein i oeatasegrinerative disease is Parkinson’s

. I ent, th di ' - ) -
cisoaso SRABFSPE I aRed APRRFIFF ¢ Hesbbr eI isoase or
Wilson'ssdieehsé.e dysfunction, rheumatoid arthritis,

rheumati sm astrogliosis, a fibrotic disorder of the
[iver, kid . r intestinal ,tracf.. '
25.  Thagnsthadletiais a8 brPerePmire it rpiBbler Rl B BRs e
therapelifdtlly elfex@i08agemtsit € renal failure, chronic renal
faildre, renal vascul ar homeostasis, renal ischem a,
bl adder inflammtion, di abetes, diabetic neuro

) ath .

26.  Aceetindpf teating throsnkenia atheERAIFTRSIM EBRHIENOSES: ?‘é’HﬁE‘SP?'O“’
angina ;?@étaﬁg."?n i6§§ﬁési§%iat§@'d¢éd?88& aPAtIaR, Y cardidvageatir or

unor s, eu odegener ative and/ or neurotoxic di seases, .
circulataryiseasener eendiipoy heart failureeaswe ecorgnapagWidrgme, myocardial
. . inf ,Se L g
tario BRI Er i R0RH Tl perpherl
vasculatjzieases; deeplveinr theombokis, venbuis dhrombegrapolism, grigrdiovascular

. infla or. Lsorder f I : :

ciscasey LR Uit A HE ookl A Dsprpete prgvascter
coagulatiohdiyndesme! edietirabinfdrctionsimigraée] araetilealysfunction, rheumatoid

antvits Jiratsshops BaIGT gt Perlo R R MEIEE widies ung o
intestinAdfd §§Rei@ Upusteryaitembtosus, multiple sclerosis, osteoporosis, 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, malignant
tumors, neurodegenerative and/or neurotoxic diseases, conditions or injuries,
Alzheimer's disease, an inflammatory disease or condition, 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, comprising administering to a mammal in
need of such treatment an effective amount of a compound of claim 1 in combination

with at least one additional cardiovascular agent.
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35

need of such treatnent an effective anount of a
conpound of claim1 in conbination with at | east one
wa@oadaiizemal car di ovascul ar agent.27. The met hoPICD1S2007/007497

claim 26 wherein the additional cardiovascul ar agent

or agents is selected fromthe group consisting of

t hr onboxane A2 biosynthesis inhibitors, GP IIb/llla

ant agoni sts, thronboxane antagoni sts, adenosi ne

di phosphat e i nhi bitors, cyckgoxygenase inhibitors,
angi ot ensi n ant agoni sts, endot helin antagoni sts,

angi otensi n converting enzyne inhibitors, neutra

27, Thmaahadel claaygs sarpb e moBR o Svarbi Bbeffop poents s

selected$Sth The Grotis EShBistih? SAddidrhishaine ARdiosyrsthesisrinhipitots, GP
or agents are selected fromthe group consistin @'t
lib/llla antagonists, thsergbexane antagrnistsy afe P§‘GFf‘flP@°s @355 jrors,

cycloox@%ﬁla%légﬂlgﬁpﬂorsz nagldienSRl itdgBhistd, ArBotRe i anRigbnidts, angiotensin

cardi ovascul ar agents are aspirin and .
converting epigimgrishibiioss. netteal exgopeptidase iptibéerse patigeagulants, diuretics,

and P'até'hggrﬁﬁbﬁbda%@)nalm}ﬁi%‘i’ga' cardi ovascul ar agents are

parsugrel. 3 1. A nmethod of inhibiting
cannabi noi d receptors conprising admnistering to a

i n ed S . 3 j
26, The Taptocd g 22 RS e U BBl o SRR s or agents
are seleéledl forh the groupfdorsistingnof Siri cangrelondclopidsigrehbisulfate,
I sol a{ ed form 34. A nethod of treating or preventing
parsugrel I a8MIN-or  cheni cal -i nduced toxicity in

nonmal i gnant tissue in a patient conprising

29. TRALThBiHIESS d18im Z8hehersithe ablitiontf eatdivwastmbamageits @re aspirin
| east one conpound of Claim1l. 35. The nethod of claim
and clopidogied pisulfaide radi ati on- and/ or cheni cal -i nduced

toxicity is one or nore of intestinal fibrosis,

30.  TRSHERMY ¢ Fclag'ﬂtZ%ﬁtha?éin'iﬁ@@abmohal eamliovasafat gents are aspirin
intestinal radiation syndrone, or pathophysi ol ogi cal

and parsuegriel.est ati ons of intestinal radiation exposure.36. A
nmet hod of reducing structural radiation injury in a

fd fioiffhb! ' PHSHY AImBBRIRG to a
31 AEfeyiRh of SBliatihb sothgBiRAA Foeepiprs CATHLRY sdiiBRIRe
mammal édneed @fisatharemttient anmeffegiivei amounhef atliepst gae compound of
Claim 1exposed, is concurrently exposed, or was exposed

32. A compound of claim 1 in purified form.
33. A compound of claim 1 in isolated form.

34. A method of treating or preventing radiation- or chemical-induced toxicity in non-
malignant tissue in a patient comprising administering a therapeutically effective amount
of at least one compound of Claim 1.

35. The method of claim 34 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.
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to radiation and/or chem cal toxicity; adverse tissue

renodeling in a patient that will be exposed, is
w@omcaegrent | y exposed, or was exposed to radi ap€DOS2007/007497

and/ or chem cal toxicity; or reducing

fibroproliferative tissue effects in a patient that

w Il be exposed, is concurrently exposed, or was

exposed to radiation and/or chemcal toxicity,

conprising adm nistering a gherapeutically effective

amount of at |east one conpound of claiml. 37. A

nmet hod of treati Il . proltif. [ ' A
SRR R S e T —
is concuﬁgﬁfyeﬁﬂééé‘cﬁl driwss ERpbse® terariation bndiord eresthicahtoxicity; reducing
) conpound of claim|l. 38. The nethod of claim 37
inflammatieer ioi snpatientcibiat Wilk BeiexePgefvieE ANGYTRITY; SXRRSRCy BEWAS exposed
to radiati@@rbcnq{/or Shé AL OBl ;20d¢éReissuetectdiflg indd Pﬁﬁent_ that will be

I"on cancer, reast” cancer, pr ost ate_cancer, ¥.I‘ oid .
exposed¢ sncaEncurtantly expased, omwasmexposest tosieghiatian aagios chegycal toxicity;

' or reduc&%if&%é?@ﬁe%&v%k@si?pg&e\@se Lu{xecla :E:Iat(t)iEFlt mét%ﬁ H(;vlsefébsed, is

ma or astoma mul ti'forne.
concurreily ekposepponasf exprsetidormabiationdand/or chemical toxicity, comprising

administering a therapeutically effective amount of at least one compound of claim |.

37. A method of treating a cell proliferative disorder in a patient suffering therefrom
comprising administering a therapeutically effective amount of at least one compound of
claim 1.

38. The method of claim 37 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.

39. The method of claim 38 wherein the glioma is an anaplastic astrocytoma or a
glioblastorna muitiforme.

40. A compound of the formula:
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