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THI OETHER- SUBSTI TUTED BENZAM DES S | NHI BI TORS F
FACTORXA CROSS- REFERENCES TO RELATED APPLI CATI ONS

WO 0@8AB486hi s application clains the benefit ofPCT/US2004/032924
Provi sional Patent Application Serial No. 60/510, 264,
filed Cctober 9, 2003, the disclosure of which is
hereby incorporated by reference. STATEMENT AS TO

TG VLI PR TS or

REFERENCE TO A " SEQUENGACHt " A TABLE, OR A
COVPUTER PROGRAM LI STI NG APPENDI SUBM TTED ON A
COVWPACT DI SK. [0003] NOT APPLI CABLE BACKGROUND OF THE
I NVENTI ON Field of the Invention [0004] This invention
rel at e£RGSEd2EFEREh§§Z‘E&ﬂfQ RMMTEDEABMG!A’HMW ghly

00015104 5 R R i G Pl A ion e

No. 6@SNRRH) GifedSHAVHE 8 @(ml Weldiscl@uré 8EHBIcKAs M@Je‘éy %&Fﬂb%ted by
prot eases of the coagulation (e.g. thronbi

feferelfQGXa) or the fibrinolytic cascades (e.g. pI asm nogen
activators, plasnmn). In another aspect, the present
i nventi on reI ates to novel nonoam di no-cont ai ni ng
ngounds t heir har maceut i cal | acceﬁt abl e salts,
and

BAIEMENE AS @ RIGEEEDTEHIN SIMADE Nm@kf
bl og\g: coagu?&f S‘ﬁoﬂ‘%dﬁﬁﬁi@s’ﬁﬂﬁ(ﬁ‘@e W POl T

tion in manmma ano her aspect,
[0002]t he | NMOAtAPPLICARILEES t 0 nmet hods for using these
inhibitors as therapeutic agents for disease states in
manmal s characteri zed by coagul ati on di sorders.
Background of the Invention [0005] Henobstasis, the

REBERENCB{T® AcBSE QY ENCE K8 THNG; i) TABL E@RsA GOMBUTER

ERDERAM aSPRRE A PRORRI P Sy BBTONA il it

[0003]vv|th bN@qupmMEon and ways in which it assists in
mai ntaining the integrity of manmmalian circul ation

after injury, inflanmation, disease, congenital
defect, dysfunction or
BACKGROUND OF THE INVENTION

Field of the Invention

[0004] This invention relates to novel compounds which are potent and highly
selective inhibitors of isolated factor Xa or when assembled in the prothrombinase complex.
These compounds show selectivity for factor Xa versus other proteases of the coagulation
(e.g. thrombin, fVIIa, fIXa) or the fibrinolytic cascades (e.g. plasminogen activators,
plasmin). In another aspect, the present invention relates to novel monoamidino-containing
compounds, their pharmaceutically acceptable salts, and pharmaceutically acceptable
compositions thereof which are useful as potent and specific inhibitors of blood coagulation
in mammals. In yet another aspect, the invention relates to methods for using these inhibitors

as therapeutic agents for disease states in mammals characterized by coagulation disorders.

Background of the Invention

[0005] Hemostasis, the control of bleeding, occurs by surgical means, or by the

physiological properties of vasoconstriction and coagulation. This invention is particularly
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ot her disruption. Although platelets and bl ood

coagul ation are both involved in thronbus formation,
wa@esosas4s6Tonponent s of the coagul ati on cascadePEr/@S2004/032924

primarily responsible for the anplification or

1266 QK BIHI6d DebaBhilati ekl RF id i integri
conce i aBhlatifeard © d%gﬁ QFhidH Y Qé%ﬁ@t@ i ﬁaﬂtﬁhﬁ%ﬁhe integrity of

aggregation and fibrin osition. [0006] Thro

mammglige gireiHetjoneatien iniwy, ndlammationodiseaas cemgenital defdct, alysfunction or

Sj Thr in._pkays .a central rqle in .
other (I TRTAE <A BoqubHsheR e B RpGSlyi i pleRofy plyed in thrombus
formati@n) ¢ertsih @BmPdndnts I tROGRTuIafbR csciild BredftndiIy QuPonkibR for the
,ﬁotent platel et activation activity. rect or .
amplifiGagipR g€ pecelertionial he rspcastasdntnlvedzntpleteley apgrsgttiamandibrin
tiggus of a variety of recent anticoagulant strategies
depositiolr.”> " : :
as reviewed by Caeson, G, "Synthetic Peptides and
Pept i ics as Substrates and | nhibitors of

m et J . .
(0006}, onbdf ombin i ePFBREHSIEE CosgulaonmaseRslc@s Al astin bamostasis.
Throm®%SHIEH a ce@tﬁpﬁ)l@f?ﬁﬂmn{ﬂo@fs'tﬁ%h%h s é‘l;ﬁftf 80 didi998he conversion of
Several classes of anticoagulants curtently Used *n
fibrinaghe ingd fibiio aud thecughyitsqrotént platelet detivafidreadtiviityr obireet or indirect

i R LD i 0y it
strategitis Qb REQERIRBE16 PGS SyhtRElidPigide § 264 PEptithrhithetiel hd'Substrates

n&gpt ease, the activated formof its Factor X precursor
and Inihiors ofditmenbipfand Rsher Rreteanes irothe Blood AigagwatioraSystem", Blood

0% Vg, Pt -contai ning, .vitamn K dependent.
Coag. FE B LR 1608, NG AT LRt P amiop Ml o BEREY e i the
clinic diysetigen irpliretily fifdd thrombi (1.8 hepaiinsy SoRREIRBEH} WBight heparins,
thrombin. Unlike thronbin, which acts on a variety of
heparigslike gprapQUNds epdc@EnaShel | as at a specific receptor,

factor Xa appears to have a single physiologic
[0007]subst rApsythoarbihase poraplek cftluding Faoks e seBihe priteasefthe

. f(? t or f),(a %/ %e able to generate up tqo 138 nol ecul es
activatg formptfadian OF B Ryarurear agfl 2 mepphes of thegalciunsion bruding gamma
i N ¢ . _
cator TN OIS 0 Bl S AR B Rrpon
family) gowsfefrs dherimaegeh ipeahipmbam ints theak gy pradoageibnr thrombinh &mlike

been .suggest ed that .conpounds whi ch sel ecti vel,
tromt 57 SHE3h B asel? hE GRS il 46 Wl ¥ pbi g sseion fctor
X GeMd Bavedd sihgle phixes1apie ulibdratd hm ' k) |
2 appRAETS Bay ol sihE phiNSIOBR SRR ity ! A BRALLD Gif6d Sldmolecule
of factquc¥a/ mapbr gbls telgeneyatel up to b3 hawtecuioh of tuembin Glpding ahallkromb.

e 1EETIEROT S A0S Y BEDLARE SR RRES iiin e
formatibn o8 BhrbfhBin may be an efficient anticoagulant strategy. Therefore, it has been
suggested that compounds which selectively inhibit factor Xa may be useful as in vitro
diagnostic agents, or for therapeutic administration in certain thrombotic disorders, see e.g.,
WO 94/13693.

[0008] Polypeptides derived from hematophagous organisms have been reported
which are highly potent and specific inhibitors of factor Xa. United States Patent 4,588,587
describes anticoagulant activity in the saliva of the Mexican leech, Haementeria officinalis.
A principal component of this saliva was shown to be the polypeptide factor Xa inhibitor,

antistasin (ATS), by Nutt, E. et al., "The Amino Acid Sequence of Antistasin, a Potent
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descri bes anticoagul ant activity in the saliva of the
Mexi can | eech, Haenenteria officinalis. A principal
weorpsossnt of this saliva was shown to be the PCT/US2004/032924
pol ypeptide factor Xa inhibitor, antistasin (ATS), by
Inhibifd¥ bf Fadfor %4 R&Veals alREpeAtE ool S’trﬁ@ﬂ?@'ng B BI. Chem.
Antistasin, a Potentlnhibitor of Factor Xa Reveals a
263:1(RéRekX1 €4 (19&8¢r Aabthst patett anéhighly, smRicific inlthéter of Factor Xa, called

ik g Righ R DPRIIe TG0 i ORA O oFa A WO opfy Rlekct of the sof

tick Opitfidsrafimoabiza REREY R bY APAxmA .. barem, "’El@kf)ﬁlrﬁféogglﬂﬁﬁt Peptide
t he whol e body extract of the soft tick Ornithi

(TAP)ipabvel InhibitorpbBloed Cegswlabiardfrcter Xa'efcignce, 248:86R3-596 (1990).
Anti coagul ant Peptide (TAP) is a Novel Inhibitor of
[0009]BI ood mﬁ@xﬁmMoﬁmnmouﬁas whicheste ot R foldpdplide-type
[ 0009] Factor, Xa i nhi bi to conpounds whi ch
mhlbthFSehaﬁsﬁlsp&ﬁgeresengﬁpl@ﬁlpﬂ% Tigwell, RaRkbeiads sStraiegieafaso

I at
Ao 980 S L8 S ey BBl By T
Inhibitersys Elaﬁ:&zbl Rbs. pi%:339%349 @ 98(D)h'll“‘amnbn,rA Diex alJ,S"pTAnﬁdﬁlnb Esters as

Irrever,lg\r{%ia Bjél%b(}’rg)?s of F ag{oo apwi%&gpi& 33 34 6}?%91%5 ijé,TZUSr 49629 4935
(1986)‘ moﬁht?fé a@f "TRRBHOY R éﬁﬂ‘e&i% thWrBfggéé‘Inhlbltor (FUT-175)

Bi ocheni st ry, 25:4929-4935 (198 Htom, Y.
on the' angulbil«vaystﬁn‘f dltemoftaet 53&64%1’638 (k98|§b c&telazsbedhnhﬂ bettcdr,

" -UT-17. th t.e Haenost

sompGY s Sy PR SNBSS e RS St Aptepnatn

EfficidnB¥i, Otk Rek., Bpounesrasisoy; R, a0MTHID, MiRehanism Based
Conparl son of Their Anti coagul ant Effici ency", Thronb.

Isocoupgazin InihitosforBrypginggd Plo agmwtiogtSezine ProfsaseaniNewn
Antlco%g‘lﬁg . ??&91% ))12‘} zr %’f%%és)f @9%%‘9 I-ﬂkﬁ?rg%glagzg aa?]:,_ 28’ mparison of

the Anﬁbmguem afd y&numi’oﬁ&#% B&%& df. @ﬁﬂ)etlclﬁﬁu@mbamnd Bact@tXa
arjson of _th i coagul ant _and
Inhlblt AF T’H”P@ FeIROsts ﬁ%@?—% 2%% Uég?H} rEdithe ¥ke.obi n and
Factor Xa Inhibitors", Thronb. Haenost, 63:220-223
[0010]( 1990) Qtharschavh ecploitkéF ac[tﬁOXﬂ]nh(ﬁitt&s svHich/are rsmaﬁrrheldcule organic
or . Xa i.nhibitors.which are small Ie ul ni.c

compaugy tiieis HERHSR qEe iy BERCIT AT oM By E iR
substltﬁé}ﬁ'%%ﬁ'ﬂ)g Swiktemvdae iR D Hs RS b&tﬁﬁ@ﬁmﬁ 'c@H Bind to Factor Xa at

wherein two functional groups of the conpounds can
two ofhiisragtivesiteac For exempls, WQO8£18269 éemtblevpy@zoleson@ounds having a

termmﬁl)@ﬁ'gllgf) 'Mﬁé 38 /uﬁgé\&%? g/%ié’ﬁ'\%ﬁ [}:g %1(2)I g dé:?ﬁqg %ﬁl%l?ounds substituted

bya babﬁsmﬂicbmmbn Azd dondetal 10 aaRPROYNERHuPUAS b istraficBflodradched chain
sic radi cal which are connected to a nap thyl group

alkylem,-é?(a 3 0F 2 (g idgmeagierns 3V RS OH6deseikes copipopndy having a
-pheﬁw%glgﬁﬁdlﬂg-&)ﬁ%ng{ng YRhd M\Qh%%)gy-ﬁ@glﬁwagﬁﬁlﬁwaﬂﬁgé group

connected to a 3-amidinophenyl group via a carboxamidealkyleneamino bridge; and EP

798295 describes compounds having a 4-phenoxy-N-alkylamidino-piperidine group
connected to an amidinonaphthyl group via a substituted or unsubstituted sulfonamide or

carboxamide bridging group.

[0011] Still further, drug-induced QT prolongation on hearts has been recently

recognized to cause adverse and fatal side-effects in many clinical settings (Netzer, R., et al.
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4- phenyl - N-al kyl am di no- pi peri di ne and
4- phenoxy- N- al kyl am di no- pi peri di ne group connected to
w@2@s5asds86f nophenyl group via a car boxam deal kKyPEres2004032924
bridge; and EP 798295 describes conmpounds having a
- di Xol C
Drug PEBINER, LK YAMIYY Sofall 856 §epe b B RORAE finlP due o
their hERS isding HﬁcEd'taldhfg(Q(ﬂ mtek&akprobaghﬁmrfbde;(dmﬂld,gf grfenadine

roup. [Q01 Sti.l | further -i ndu
(Seldap), @hﬂ@é}ﬂ&‘o@ﬂrw FidR). a0 piemizeli (st 1@3 ﬁ@&é’@ﬁﬂ%@a, RoA- et
al., Bz&f? S]@ec? 1S Be@Nd: f@H3ho) de- ef fects in many clinical
tings (Netzer, R, ‘et al.Drug Discovery Today, 6:78
(2001)

0012 200 TS e e B L e

expresBSOh INARIh M heaftOdndeis aRY ffe k6 d fRdtaaiab SefoBiAABE (dnt)contributes
Ci sapride (Propul sid(r) and astem zol'e

o the QR iswebingay<d IsokChedt astbepmshoryn aat indiibisipn oBhBBGypotassium

cham%%%e%ﬁ}rﬁ o Zt fo; e 1on o g)a e?i'a?l w[u?e(f% %J)%ST(?GEF(? ERgtlcal risk factor

for toriardl@é dé Soifted (B @ﬂhythlﬂlﬁleTlﬂleﬁBR®Bi’nﬂmgﬂm§ bieén Bed@ﬁ}aing a major
fector of cardiac repolarjzatiqn, and contributes, tq

hurdletnh eurgynt drgedey alopmenis mnﬁylyalzehlgh thyqushyuis prechgigal in vitro

s b B 5 BP0 SRl OB bEfoh o

screenmrgl tbd)lc &ir nédsdindlabemists Uorgaimﬁnstalmﬂi SlAerfdmneeoﬁ TaP)o evaluate
ythm a, Thus, hERG hi ndi ng has becom a
their Pﬁ"&PBﬁﬂ skigredfest ltnr?a‘éltirs%ﬁf’P Hggiieveo Sﬁ% ver 6@?3\%@& 3y,
t u Al [
Cardigye, e T OB WO Ty SO bl B Ry P Phacology
430:1474260hecone powerful screening tools for d|C|naI
chem sts to gain first hand SAR information and to

[oo13eval uaslgmﬁbﬁwpr&gg&@mas Béen&h%cﬁlfri@gcﬂlelmt €&\ h¥arstiagiee of
drug di Sscover Haver kanp, W: et al. Cardiovasc.

undersmlshngzpf emomm@@qu iRy elepnnelg, meghansms ofguagadyced QT
prolon‘égtgc{,ﬁn e égrﬁftﬁ%? 88 Ofl Ocﬁa%oi %sf“gmgl%g%) o 1 n%@gﬁgllrrel the ¥elatlonship

of hER@ Bindingi potdnde Wd!h@ﬁ'éélirﬁdwiﬂ’l@V@QT‘E‘bﬁﬂbﬁgﬁnbuStudh&Q(Reﬁfem W.S., et
hERG channel s, nechani sns of gklnduced

al., Capfigpasacfiasi B2 (403D it ihighiy siraffel i Gndnew cogpounds that
ERG

oA B P o

(00141Cqr of ofiee Sipse Peabos SHEohAapairdechls Bt trggylfion of

hemosPRR 5RAPLE tHe PréveRdon e Géﬁﬁﬁ@ﬁt@%hﬂdﬁ%us%ﬁﬁét% and other
peneficial anti-thronbotic activity with [ittle or no

patholbERE podogstien in the vasculature induced by thrombin such as restenosis and

inflammation. In particular, there continues to be a need for compounds which selectively
inhibit factor Xa or its precursors. Compounds that have different combinations of bridging
groups and functional groups than compounds previously discovered are needed, particularly
compounds which selectively or preferentially bind to Factor Xa. Compounds with a higher
degree of binding to Factor Xa than to thrombin are desired, especially those compounds

having good bioavailability and/or solubility.
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[0014] There exists a need for effective therapeutic

agents for the regulation of henpbstasis, and for the
w@e@sessson and treatnment of thronbus formati oPCEON2004/032924

ot her pat hol ogi cal processes in the vascul ature

i nduced by thronmbin such as restenosis and

i nflammation, h particular, there continues to be a

need for conBBIKHSUMMARYOQEJHEINYENTION factor Xa

or its precursors Conpounds that have different

[OOIngmﬂl%ﬁé é)%ﬁtd e ﬁ)r é%gplng%%é%gééggarcggﬁg?n@dh Zlggllélg?ﬁeoPo%%ula ®:
parti cuI arly corrp hich selectively or

preferentially &i Kact Xa. Conpounds with a

hi gher degree of b ai nidN than to thronbin
are desired, espeC|aIRV th co nds havi ng good
bioavailabillty and/ or bility. BRPERtSUNNARY OF THE
| NVENTI ON [ 0015] In one asp¥tt, t RS present invention
provi des conpounds haY he formula (1): ,0 (1) or a
phar maceutically accgﬁi | g salt thereof. In formul a
I, trie synbol R repres s H, hal ogen, hydroxy,

al kyl, hal oal kyl , al kety, hal oal koxy, al kyl)o-2am no
or al kyl carbonyl; the synbgl.s R and R i ndependentl|y
represent H or al kyl, or ogbionally R and R are

or a plfaPkiRBEaIN dddepthifle BAl 1RERN RlBMMH? WY ShRaRM ﬂeﬁresents H,
attached to forma 5-, 6- or 7-menbered nonocycl1c

halogen; hyfrevaxiChg aﬂryé,rﬁ?rcs haIQﬁllgyl,a(éldsr alkozxyals hélakraawwnﬁcruerﬁwl)o 2amino

or C1EER B0 ARaVrpaRk” AR bnbaP T et B e A, o

optionhiey, ® baﬁcDKWdr@@orﬁlﬁﬁ’@@ﬁv&hbl% fiftogcdl #6rh @d WhieReachNs affached to
avﬁ(o%r and S(O 2, and the ring being further substituted
form r/omenbersdmppnogrelic mgthay ngrftom 0 keepeddiéonal heteroatom ring

membér@ |0§gnt1 gd 9f rlQ)rno‘flll bﬁlremﬂered.llﬁ%}%:ﬁc %@gﬁl&@lﬁ%@ 8 a%(yieagﬁ eroatom

prot’ecting grou

ring mrenmEergei:hd aaterqgtcrrla Emgsmmﬁbdrb(abdr?agl @Mfiedl fhysdr OxN, Sas{Q)land S(0),,
al.kenyl , ynyl, . al oal ky XV, .
and the 5pg Btk ig}cl%ﬁr Sﬁ%t%r}?% wﬂ%ér%%%ro %rmmtu@nﬁﬁ lragrpenernﬂ:r

TGS T ST SR R IR,
symbo® RI'00d &'° &ich indepemtently mprésemtl'fﬂl haldgene pyéweaps 6;.oalkd, or

ook S b SR S el S B o

amino@galk{ie of R R2° can be combined to form a fused 5-6 membered ring having
0-2 ring heteroatoms selected from N, O and S.

[0016] The letter X in formula I represents O or S or together with the carbon atom to
which it is attached is CH,. The letter Y in formula I represennts CH or N; and the letter Z

represents a group having the formula:

R2a
RZC
)\ ;
R2b
wherein the symbols R*, R?® and R each independently represent H, hydroxy, C;¢ alkyl,
Cs-6 cycloalkyl, Ci.s alkoxy and (Cy.s alkyl)o,amino; or optionally, any two of R??, R® and

R are taken together with their intervening atom(s) to form a 3-, 4-, 5-, 6- or 7-membered
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represents a group having the formula: N 20 R wherein
the synbols R, R and R each independently represent

waoloospaisexy, al kyl, C3 6 cycl oal kyl, al koxy anpCT/0S2004/032924
al kyl) . amno; or optionally, any two of R, R and R

ring hﬁﬁﬁg ﬁamtot P&ﬁiﬁtﬂﬁ‘{al HEtérBatbﬂleﬁﬂg m@h%ysegémge@mﬁf@m 1P S(0) and

forma 3-, nber edri ng hawngfro
S(O)z,lhgrmg beiog é‘lml‘me s@sbmt@dmvnh frgmn@rb & tve elllhs@t@dtsfm@pendently

selectd) i@ Grgebia PR G IR DB 3pa e} 1 yo samino.

[0017] ndepenRceidition t& qhmhq@uﬁamtm Wsenthiteradon, pldrtassuticl
2H , oxo and al kyl)o-2 am no. [0017] In addltl on to

compasHiwng graRsarided; @fongm:,lﬂpme@edﬁ for tyetiedtorent pfeandiftons charagterized
by GETBORO0, 858 B0 050pa: 00 L el g e

angind, refRicteg biging wetlusise eqrvhary Cladb oS YcoOUHAE PoBt-thrombolytic therapy
nyocardi al, i nfarcti on, unstabl e angina, refractory
or posta?fgpﬂ%ry aggioplagiyva theasrbaiically frﬁﬂmger@er@w%u}?g syndrome, embolic
stroke plﬂ?c}m&{lfc‘%ﬁ%ﬁé Xﬁhﬁeﬁtq ghc acl@soﬁfg s dee ous
angi opl asty, tlca fated cerebrovascul ar
thromigysie] poimenasndobdles, swgulo;)at}nyhmesdmlmmdsnmmculm coagulation,
thromll?(ﬁc gﬁgg@og%og%aawéﬁ%o ¢ F{é’éﬁ Bm decPuy enqgotlc disease
associsted M Heph@tlidditsAuARHC aﬁél%hﬁﬁb&ib cdrﬁﬁli&&ﬁ@ﬁé &ssociated with
t hronbocyt openi ¢ pur pura; Phronboanglltls obli terans,
extracoﬂppmab@mud;atmm@ambd@mmphwmnw as*ocieéghwuﬂl-lnstumtmn such as
tions associ

ed
cardlagMoE %tﬂg e%pg%rr déﬁlg}epe&zi;lt&?ﬂ éRC[f 19 I?‘aﬂmplrlrgp, coronary ent or

cardia€ O#IRE, laﬁatcbﬂdiﬁom‘éqmﬁhﬁg e ﬁmﬁ@of ﬁfdsﬂiéﬂ@ dAbdicbon such as
cardiac or other intravascul ar cat heteri zation,

intra-aortic balloon punp, coronary stent or cardiac

val ve, and conditions requiring the fitting of

prost het i c BRIERBESCBRPTFONEOERHE DRAWINES DRAW NGS

[0018] Not applicable. DETAILED DESCRI PTI ON OF THE

| NVENTI ON Definitions [0019] The term "al kyl", by

itself : t of another substituent, neans,
wﬂlmunleséNggﬁgﬁﬁﬁgé stated, a straight or branched chain

hydr ocar bon radi cal, having the nunber of

DETAILED DESCRIPTION OF THE INVENTION
Definitions
[0019] The term "alkyl", by itself or as part of another substituent, means, unless
otherwise stated, a straight or branched chain hydrocarbon radical, having the number of
carbon atoms designated (i.e. C;-3 means one to eight carbons). Examples of alkyl groups
include methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, isobutyl, sec-butyl, n-pentyl, n-
hexyl, n-heptyl, n-octyl, and the like. The term "alkenyl" refers to an unsaturated alkyl group
is one having one or more double bonds. Similarly, the term "alkynyl" refers to an
unsaturated alkyl group having one or more triple bonds. Examﬁles of such unsaturated alkyl
groups include vinyl, 2-propenyl, crotyl, 2-isopentenyl, 2-(butadienyl), 2,4-pentadienyl, 3-
(1,4-pentadienyl), ethynyl, 1- and 3-propynyl, 3-butynyl, and the higher homologs and
isomers. The term "cycloalkyl" refers to hydrocarbon rings having the indicated number of

ring atoms (e.g., Cs¢cycloalkyl) and being fully saturated or having no more than one double
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carbon atons designated (i.e. neans one to eight
carbons). Exanples of al kyl groups include nethyl,
W@Rwglo34867 propyl , isopropyl, n-butyl, t-butyl, PCT/US2004/032924
i sobutyl, sec-butyl, n-pentyl, nhexyl, n-heptyl,
bond letQ@énYﬂmg @é}ﬁcésh @Vﬂlénk%ycl-cgﬁ‘lﬁy "6¢ MRed 3 g&ﬁ%llnatﬁ)ﬁfvﬁﬁ?"éls’ylarhs in

unsaturated al kyl group is one having one or nore
Cs.s cysdaatind-abondbe cxsiloalkyd postiontik meartrtmhied Kpnythteq tesfﬁ’\rescairlmn atoms,

ot TSR e SR BP0 R b B ..

-CH,-| fCHL 018 - ¥t YOH,CHa(B,0penyl , crotyl, 2-isopentenyl,
2- (but adi enyl ), 2, 4- pent adi enyl , 3- (1, 4- pent adi enyl),

[OOZOEt o nylrhe arrlnaq o nﬁk& r's %@éﬂé}e&h{ner m &I%@t@f’ﬁ&r tﬁﬂogp(@?gp?e% used in

their cbmhrrmomltsemser arrdgﬁfdﬂ avihoge 41kel drochseibeBed1toihe rer@findér¢F the
C3 6cycl.oal kyl) and_being fully saturated

molecsfe ‘111%1%9 ?P@‘/&% afoHH SNERERC SREP IS FTIEBOHETIbaesRseRVely.nfor brevity,
|t d
the tel'\}/’lw?ﬁiéa, I akn;/l}% ‘?Qrggﬁlifgé %h%% stra gﬁta ﬁ?ﬁ bf%l}< ?1]9&13% Eg&lic :ﬁkyl groups or
combinw';dns dhergdf, poh s orthys, amam-ntedhyrhmpylf C}Mﬂbb\ﬁllyeald o five
1 on., af ors, whil e the al kyl portion is an al kyl ene
CYCOWWR PEYSvi ng from one to three carbon atons (e.g.
-CH-, -CHCH- or -CHCHCH-). [0020] The terns
[0021] 3 kox”!l]he' terms I&gﬁﬂ(d'mrh’balogm" bythepis¢lnésoor (1&)part hf alwltlhﬁmyl)stltuent
onve Lonal , sense, an

mean, S ST R SRR DRSS rdP i AGr. (Hgitonally.

terms Shes Uhatodk, "alle Me@as imhald mé‘rﬁbh@l@h]k?ll ahe Eﬁlyhﬁfoaﬁ{yl For

sul fur atom spectively. For brevi eterm
exampde (tha feEmi o4 haﬂoeﬁgﬂ is mearf tednelade t@tﬂn@r@n@thwh &ih2-trifluoroethyl, 4-

dﬂmbgﬁgp%nﬁgmBhﬂﬁ¥PBh@ﬂ%“ﬁ¥' groups or conbi nati ons

et hyl, 2-nethyl propyl,
cycl ob and cycl opropyl net hyI [0021] The terns
[0022} 4] o emﬂ sl dRcans inless ofsEVise saisds 2 polypmsatugted, typically
aromaﬁ@ 19 BRIcadUR %ﬁ'duﬁ)qﬂmﬁh sﬂiglle ?ﬁlﬁ opylﬁ[émaeﬁ'gl tah &Stned rings)

'uori ne, ine, brom ne,
which A@dﬁusérddngetthgr ortllekﬁi;ccmahslntlas Ekbtaplaﬁy ak“yll gloups arer@mmyl tnaphthyl,

i P TR SRSt LN LI o S5 S o

one to vk hbteRatiied ¥dcteddromm 3} g, aﬁ& B%ﬁ&%ﬂ}fhe fitro gl :ﬁﬁ‘%lﬂ}ﬂlyﬁtoms are
3- bronppropyl, and the I ke. [0022 The term "aryl

optionghsaeridizedh|aad éhedtlwegem atemes) ateeaptloaal olyaiermizedr gt beferoaryl group
whi.ch
can b HRUBRAL LRI e B HRETG AR LU, AR R

pleri

examp%fsio(f heﬁfo@r}fl 3R hs ﬁﬁb@ﬁiefllepyﬂﬁlgl Q%ﬁ@ly@ OSQJy@ﬂle 1-pyrazolyl, 3-
gﬁ lary aryl, rou&s are enyl, naphthyl, bi phenyl
pyrazohl 2-fridazqlile 4-impdaze %myr%e%r?oawplyl “epEazolylp Srgrolyl, 3-

isoxaz8lyf) U,Q§0)£a%ly[,'SQQQazBI@ﬂtZ-t‘BPJ}BE}I,rh-MaQWyI, 5-thiazolyl, 2-furyl, 3-furyl, 2-
thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyl, 5-benzothiazolyl,

purinyl, 2-benzimidazolyl, benzopyrazolyl, 5-indolyl, 1-isoquinolyl, 5-isoquinolyl, 2-
quinoxalinyl, 5-quinoxalinyl, 3-quinolyl, and 6-quinolyl. Substituents for each of the above
noted aryl and heteroaryl ring systems are selected from the group of acceptable substituents

described below.

[0023] As used herein, the term "heteroatom" is meant to include oxygen (O),
nitrogen (N), sulfur (S) and silicon (Si).
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one to five heteroatons selected fromN, , and S,
wherein the nitrogen and sul fur atons are optionally
wW@200di024867 and the nitrogen aton(s) are opti oneLT/YS2004/032924
quaternized A heteroaryl group can be attached to the
r emal " n 5%
[0024] -lim t| ng %@%@E%ﬁaﬁ%gg%} g?%ﬁps | ﬁfg}lﬂg%salts of the
active dem]ycnmd’s yv[h;ch?amprepaxie;i with3elptivelphyhtoxie myidaaobasks, d8pending on

e T TINET  CTIN 7 —

the preé}eﬂt %%ﬁﬁ&h &Lmaﬁi rem)@}z leeﬁb ﬁn?ctfbﬁam@ Bhse :f!mhm@séﬁh ¥hn be
hi azol yl furyl, 2- thienyl, 3-thienyl,

obtam@l- lpycpqn@@cltmg mep;quirdf//ﬂorm &f p;qhq c@mpouad@yvn‘qhm sinfficient amount of the
des1rec§b%§>ne2 li'{'ﬁ{d%ﬁﬁ gy 1}pr ¥ rl‘lgtg%hl as o v&h{, Pllilx%mﬂ?g 8f yparmaceutlcally

acceptdblé smtauaﬁbﬁlsausﬁnbﬁaasbdi\ﬁhyﬂotaszrunﬂ Wal@d! arilonium, organic
5- qui noxal i n qui nol yl,” and 6- qU|non

ammo,szm@agnpmmtsgﬁf @ra Séladﬁ seft. Whengompeunds eﬁtharpyﬁseahmventlon
contail) G BR M ARSI R BB B BT S kLTSRS Rt e

neutralfad olﬂ sl dompohadd with SificRnoaheurt df&hm@sﬁtedtaeld BithetdRat or in
nitrogen (N), sulfur (S) and silicon

. oxygen (O,
2 smtablsﬁl)%e.r[ @3 ) - Framples of plﬁﬁﬁ%%%ﬁhlehaeaﬁwblg@e@padam@ salts include
those RAVES froﬂaﬁn%c abRs 1iREL Sc af'otfrgl%.lca #i¥%Ecarbonic,

conpounds h are prepa at'tvel'y hont oxi’c
monohgdiogsnaarbdmics @ho smhepe, m:lonm@ydm geﬂpshopphdncr; dilgrdrogenphosphoric,

sulﬁmaj*ggﬁolé% nt 3 cl'{yﬁ.g % gﬁprr?n%ﬁ{r}g?ﬁ z?cg Cz{piél%ﬁgﬂlggraeslwell as the

salts dérﬁleﬁtﬂo\ﬁ? i‘élat%!}dlll&lté)&@ 6ighRakidt 1iRS achas %r(?}ﬁléiﬂut: ' 1@6'01&?1116 S
can be obtained by contacting the neutfal form of such

malonig ohgpaoindsiceinidy sebesiaf fumariermandebicthtbalia, henzimssuléanic, p-

oty i B Slesbrell i YU oBFR nQRuERiispis pf amino

acids sﬁ@ﬂ dSarpinelelale tBOKlkd) Bhd $Hs B85 Stgdhic a@ﬁisqm&gluélffﬁﬁiél ditBalactunoric
ani ¢ am no, or nmagnesiumsalt, or siml ar saI t.

acids awl ld@r{pm frexamplen Benge o% Mt etiahy’ E’nlwrr@ape@@ﬁalaﬂaﬂis Joumal of
Pharmageu izlv § ch aﬁ 35" riCItQ:) ?1%1{’1' clﬁg%b%lpg?94 tdeﬂe
arne by con € neu orm o such

1nvent1©ﬁ lmﬂtuﬂﬂﬁ)th\bﬁdﬂc andsdeidie ainetibnatiiesihat aflowhie c@apseds to be

acid, either neat _or _in a_suitable inert solvent.
converfsd H‘iﬁ’leé%le’bbasﬁﬁﬁﬁ‘f’rﬁé%ﬁ)‘%%ﬂ‘lsy acceptabl e acid addition

salts include those derived frominorganic acids |ike
[0025]hy dr ocFHeareutral foyrds ofithe m')mpomidts miay, becwghioarated by contacting the salt

with a E&qo ny.dr gagg ﬁﬁ%&gﬁh@ pq;gn Ib(glélntrpﬁ &gﬁmﬂiﬁogal manner. The

parent $othd é'ﬂ' th€ coriPOMAH10E Q%%Whta %h@us dAmdoras iif cerfMin physical
phosphorous acids and the like, as well as the salts

properties; puchchsisplubility lmmqlwreﬂoy/enbnbtmﬂtcrwnsyathe saltscarg gquivilent to the

parent fo a5t (I)fcthe B clnPn If%t thle%gpp%tsé/s ofthe present invention.

[0026] In addition to salt forms, the present invention provides compounds which are
in a prodrug form. Prodrugs of the compounds described herein are those compounds that
readily undergo chemical changes under physiological conditions to provide the compounds
of the present invention. Additionally, prodrugs can be converted to the compounds of the

i
present invention by chemical or biochemical methods in an ex vivo environment. For
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mal oni ¢, benzoic, succinic, suberic, fumaric,
mandel i ¢, phthalic, benzenesul fonic, ptolylsulfonic,
W@ Raosios486t art ari ¢, met hanesul fonic, and the | iReT/US090032924
included are salts of ami no acids such as arginate and
r.
exampgér] %&aqr%tcgﬁgrg |S§’%J1% §%ﬂfeg§% Q)tatﬁle %Pﬂéog.ﬁdg M‘tﬁ? gielégﬁ’t 189(%n(f10n when
placedBa agansdernivhl, patdh @bervoiPvith asaitalile earyrbalbt Shemldmlufem@nt of
Phar maceuti cal Science, 1977, 66, 1-19). Certain
PeCt f &P BRAOIERS B b posBhiGR A dif b (e A
[0027]got h bgél?agl? aci d C %E’necst [ ong&ftltdl es {%1( gs?ﬂ}a th%ﬂi Otms @3
well acsiysbedidsms, onddedlng hy@nted(fom dneehbel, thasavated darings are

cquivagSsRal Sy OB AT B UL P b ustbastedyihRdhe sgope of the

presenMdvBntford &S@taft céﬁ%dﬂmﬁﬁ@f thé Bredéit nﬂv&ﬂﬁmﬁﬁﬁ}eéﬁlsﬁﬁ Hﬁﬁ‘dﬁfé
in the conventional nanner. The parent form of

crystald:mmoun@rpuoﬁ# forms.f Ingenenab allphiysical foans afemqmsvaulemt for the uses

Si¢c op erties. I|t
contenfistbQ PRI P Imy BB i mishEd 1 By BAPlstfpd O o prosent
inventiod. t he parent form of the conpound for the purposes of
the present invention. [0026] h addition to salt
[0028] orms, Cérjt]a?n B C}%ﬁ&ﬂlgds oP‘Eﬁ% trés 18581\( os&%% gtﬁ@éaﬂ%n atoms
are in‘a pro orm ugs o e Cco S
(opticdl esmensbaoﬂdmeteebdmdarthe tdnemetes; aigsodzecisietsh géomﬁﬁd fidomers and

under go chem cal chan es under physi ol ogi ca
individughBPRPEIHE St SCRNYE PBR FEToREtS) ﬁwa%n@ 0 he eprwRaseed within the

SCOprﬂfﬁ@?I’éSQIﬁl @Qﬁ #LI onal ly, pr odr ugs can be converted to

onpounds the present invention by chenical or

bi och cal nmethods.in an ex v .VO_envi.ron
10029, e ahist bty ofle Bueiey Sl yoR L PR pgnphal
propo#i8APOLHEEicAbotb PR AP bESSNtholeHf e dtosWhtoRbRER%uCA c8mpounds.
transdernmal patch reservoir with a suitable enzyne or

For exgmplei thalcompayyedstmay] roadiolabeled ayith Eﬁdmﬁ@tlﬁd gotspes.Haich as for

e FRABCHIFPE 2 £, 5Bl (3 AP g e

compoiigiiesthe piebént $letidg dviicticiBadid Rti€E i iat, @fd intedided to be
unsol vated forms and are intended to be enconpassed

encomppsspd Withinghe seape o thermiesept iB¥@ifion; nventi on. Certain
conpounds of the present invention may exist in
mul tiple crystalline or anorphous fornms. |In general,
all physical forns are equivalent for the uses
Generapnt enpl ated by the present invention and are intended
— 1 0 be within the scope of the present invention.

0028]..,Ce
10030} 00 cor It AR Ohohy IR RUSHEM dilbofBly B cgmpounds of

formuRQERhiBitREBAS inhii€or SCRITRIr &%, yeli XBIISHE 6ABY Sak HFERGBiding.
Compé)usn%rsnlelraging 2 reduced inhibition of hERG are less likely to cause the prolongation of
the QT interval, which is associated with certain types of arrhythmia. Therefore, the present
compounds are useful for the treatment or prophylaxis of undesired thrombosis while

providing a lower risk of QT-related side effects.
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i ndi vidual isoners (e.g., separate enantioners) are

all intended to be enconpassed within the scope of the
w@e@sosseT nventi on. [ 0029] The conpounds of thRCPUSRNEH032924

i nvention may al so contain unnatural proportions of

Descr@%ﬂm&fth?mim%htsone or nore of the atons that
mcompounds. For exanple, the conpounds
may_ be radj ol abel ed with radi oactive isotopes, such as
fom!éﬁ?éﬁé tritium( H), iodine-125 (1251) or
carbon-14 ( C). Al isotopic variations of the

[0031F onpouhdenexdspedighp pesenttinventiempiosites woatpoands having the formula

: radi oactive or not, are intended to be enconpassed

" within the scope of the present invention. General

[ 0030] The present invention derives fromthe
surprising discgve ”
exhi bit strong Tnf i Qn ‘
only weak hERG bi ndi g, '\to o§\_{z?$| ng a reduced
i nhi bition of hERG ar® | sllkel Igﬁanusethe
prol ongation of the QI inte h™i s associ at ed
with certain types of arrhy ma Therefore t he
present conpounds ar§1yer for the treatnent or
prophyl axi s of undesirted t/aronbosis while providing a
lower risk of QT-related side effects. Description of
t he Enmbodi nents CorrpolaH’ds [0031] In one aspect, the
present invention provi deslgéonpounds havi ng t he

formula (1): (lI) or a pharnmaceutical ™ acceptable salt
or a planmpeuticallynacceptablk aalt thetdof Eyfiohotla R thepyebehRS ddpresents H,

i 580 S L, KBl . i

or C1. mg}tleatra&m PRftEbI, RF D8l &qmgeJ hPhéé’ﬁ’ﬂ%E R ghdiRR
endent | ébmh‘gr esent H or al ky ” JJtI onally, R

indepeadently rgpeesens o alkylhontdpéionaltys Bg e:mdaRo nare gombmcti with the

mtroggn &81’(1:1 yt§ lvﬁ'}ééh?cl(a:ah 154 acﬁ g({ ﬁo rta i 65t,% T Z dgF %%Slfeglmonocychc ring

havingdeb:@rooatioauditiong] eeerb e raig rﬁ&nﬁers 09an 813-, 00- or 11-membered
1- menbered bicyclic ring haV|ng -2 additi onal

blcyclwarerfeatrt&ﬁ ? ipAgitigastheteroatenp ging ete@rb@m, dhe betatpatrmnbi@gsnembers
being D&l e| A fl\ﬁcﬁ fS&@%lbdbﬂtO)yt, ?(gglg)vl\’dlr%h%%?.l?% %rther @H@stft&}gd with from

ring
zero to two substltuents independently selected from C;.¢ alkyl, (C;.¢ alkyl)o.o,amino, oxo and

an amine protecting group. In one group of preferred embodiments, R'®.and R'° are
independently selected from H and C;.4 alkyl. The symbols R!¢ and R'® each independently
represent H, halogen, hydroxy, Ci.¢ alkyl, C, alkenyl, C,¢ alkynyl, C;.¢ haloalkyl,

Ci.¢ alkoxy, Cy.¢ haloalkoxy, (Ci.s alkyl)o;amino or aminoC; _¢ alkyl; or R' and R'® can be
combined to form a fused 5-6 membered ring having 0-2 ring heteroatoms selected from N, O
and S. In certain preferred embodiments, R is selected from halogen, hydroxy, C;.3 alkyl,
Ci.3 haloalkyl, C; .3 alkoxy and aminoC;.3 alkyl. In other preferred embodiments, R!®is
hydrogen.

[0032] The letter X in formula I represents O or S or together with the carbon atom to
which it is attached is CH,. Preferably, X is O, or together with the carbon atom to which it
is attached is CHj. The letter Y in formula I represents CH or N, preferably N.

10
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zero to two substituents independently selected from
al kyl, al kyl)o-2am no, an am ne protecting group. In
wor@sgssep of preferred enbodi ments, R and R aP€T/US2004/032924

i ndependently selected fromH and al kyl. The synmbols R
[0033ﬁnd R @B@Rﬁb@?&%@&@ﬁt@h'g\‘oﬂ}ﬂ%ﬁfg‘aﬂe fhkmiyal ogen,

ydroxy, alkyl, 2-6 alkenyl, 2-6 alkynyl, haloalkyl,

1- 6 al koxy, haloalkoxy, al kysh) 0-2 am noor am noCi -6

al kyl; or Rand R can be conbiined to forma fused 5-6

menbered ring having 0-2 RﬁhdL\ teroatons sel ected

fromN and S. In certain p rred enbodi nents, Ris

selected fron1ha|ogen hydré&y C al kyl, C1-3

am.n -3 al kyl . In ot her

h |
Wherelﬁﬁg? 8 Bnrde ‘Wé seaCh 111 p aRPrepet 3R hyraxy, Cis alkyl,
Cis C}}cﬁia'il@’l A éeﬂkcf)%r r%ﬂH 8@ \I\%‘I o 5 Al Sr %gtlﬁmgf %ﬂg% SER™M R o4

R he carbon at s att referably,
arextakgl togdlhelt ‘M@btﬂ@ﬂfnnﬁurﬁehlmghmm(a) twoforat ©BA, B 5Ah6-adt F-inehbered

atta he letter.Y in fornu resents
ring bR LEORD 3 it S b bl i £5R6 30X 3(0) an
S(0),, rt@@ﬁ@%ssahg ﬁﬁthgf QUbBtitE vhigh 1B AR5 fslfv@o stBsFuehig; ﬁ&é%eh&b%ﬂy
s R R and R each independently represent H,
Seleﬁeﬁfmmﬁy - aliiyk yydroay.cCiozalkary, C@LRogyo and (Grgalkyllydainin® In
prefen‘t’ég]eﬂ}%ﬁ&me%%t E(%%]?a?lglf%edﬁ?%rtm. of R, Rand R are taken

er W veni ng aton(s) to forma 3-,
A—, 5'NH 6 Nmr Yuﬂmsnb ed rmng hﬁs fmomOj\fro 1 NH
Ns

addj,f,ila n@ SaPect Sty ,
S, S( O) @O) 2& he0~uJ ng ngo$u4"t h@rS\S{JbS*NuJut ed
Wi t hg\ m zer Hto t subst i tuent,s | ngﬁpendent 'y
sel T/é’ g\ ydraxy, 1Jg al k Ry, C'2H ~ oo
yl) —QﬁamMm ﬁﬂ“g%er Fed erfBdrmERtsS, @wirs
sel ect from H NH<_ (\NH g\\] J(\HN— ( MeN
()\ ()\ )\ | I N NMe Nve  H
ﬁJ\ NJ\ ”)\MEZNJJ\ Cl\lk CNKJI\
j'i Me JE NH NH NH NH v
CO 0w oS N w S
GOH Me OH OMe NH, NHMe
[0034] Certain combinations of X, Y, Z and R'® through R'® are also set forth as

preferred embodiments.

[0035] In a first group of preferred embodiments, X is O and Z is selected from

11
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NH CK X(tm) HMe He HIf " JI HNHNHNHHand H M

POH OMe MNUH NM UHUMBe [ 0034] Certain conbi nations of
wX2005/03486and R t hrough R are al so set forth asPCT/US2004/032924

preferred enbodi nents. [0035] In a first group of

o R B A 0 B
or Ci+allgkoriarf 0aBBined\tithithe hitioger atost to gvhixﬁp each ﬂ??didd&d form a 5-,
or. alkyl, or_are

6- or R0 %ﬁ%ﬁﬁvwgf%{)?%géﬁélﬁp ST BSHtess Selected from
O,N @Htsa%@ﬂnﬁ thefrﬁlg% geleted RomQ yrrzilﬁﬁgtiﬁ%éﬂdﬁﬂe Pgﬁ%inﬁgmorphohne,

fromO to 1 additional heteratorn ri
homopjpéreding homopiperaxingradd Shiomheheline. tllviererpal@lcuklr]s,retheanmdty

16 eridine, piperazine, norpholine,
NR g@ﬁ?éﬁ%@%@ﬁé%ﬁ%m erazi ne and t hi onor phol i ne.

Mor e partlcu Ignrly, W}g m)let_y_N (R)(R) is preferably
sel ected from= - NBOC - S - V-

NVE - V-Me - V-
\ I\ I\
— C> —N 0 —N NMe —N N-BOC

__.NG _ Q and _NQMG

[0037] In still further preferred embodiments, R is preferably selected from H, F, Cl
and Br; RY s preferably -F, -Cl, -Br, -OCHj, -OH, -CHs, -CF 3 or -CH;NH,; and Y is

preferably N.
[0038] In other preferred combinations in the first group, Z is preferably selected
from
NH N NH NH
N\
MezNJ\ [N>— Cl'\])]\ and O

i ;

and the moiety -N(R'®)(R ) is preferably selected from
—NH, —NMe —NMe,
> —N 0 —N/_\NMe —N N-BOC
__/ / \__/

T T g
—N — and ——N/\
\___NMe

12



and - ,NMe [0037] In still further preferred
enbodi nents, Ris preferably selected fromH, F, C
w@n@sBs486R i s preferably -F, -, -Br, -OCH , PQHUS2001032924
, -CFor —-CHNH; and Y is preferably N. [0038] In
ot her preferred conbinations in the first group, Zis
preferably selected fromNH NH H and Me and the noiety
[0039} N( R ) InR 9ecomd groap ef piteferred elbotlimmkerits,0¥hand lthe ddvbon atdito which

T - NNBOC.- S - V-NMe_- V Me - . NWe

It 1s at?ﬁ'?%’dé Sqfﬂrwﬁpughg%sﬁae@ Fedpossreriodimenisan s intrlesteddom
and the carbon atomto which it |s attached i s Further
preferNHed e

t odi nSJ\nV\/n h Z ig selefted
Lr ﬁlﬁwl\/b rng ijr@g&; @ﬁe@egﬁeﬁl frésm%wrﬂ\l

NS
Mef\(\) g\ (\ MeHN MezNJ\ EtHNJ\ EtzN/u\ BUHNAN

NH
N N N N NH
HN \ \ ( \ (\l (\I (\I M NMe
T G QRGN QUGRGE e 1 oK
2!
NH Me NH NH NH NH
J'\
<:l\ Q HN HN HNJJ\ and HI;IJ\
COH OMe NH, NHMe

5  more preferably, Z is selected from

NH N NH NH
\
MegNJJ\ [N>_ CII\IJJ\ and OJJ\
Me
[0040] In still further preferred embodiments, the moieties -N(R®)[R!®), R®, R' and

R'® are selected from the preferred groups provided with respect to the first group of

preferred embodiments, or with reference to formula I, above.

10 [0041] Among the most preferred embodiments of the invention are the compounds

provided in the Examples below.

Synthesis methods

[0042] Schemes 1 and 2 illustrate methods for the preparation of compounds of

15 formula I, exemplified by compounds viii and xii. One of skill in the art will appreciate that
similar routes can be taken to prepare a number of related derivatives simply my substituting
various reactant species. For example, replaciné 2-amino-5-chloropyridine with other
suitably substituted 2-aminopyridines provides compounds of formula I in which R'¢ and R'®
are moieties such as alkyl, haloalkyl, alkoxy, alkylamino and the like. Additionally,

20  replacement of 4-cyanobenzoyl chloride with other substituted 4-cyanobenzoyl chlorides
provides compounds of formula I in which R'® is halogen, alkyl, haloalkyl, alkoxy, and the
like.

13
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Me [0040] In still further preferred enbodi nents, the
moieties -N(R)(R), R, Rand R are selected fromthe
w@e@sms48et gr oups provided with respect to theP€T/S1004/032924

group of preferred enbodi nents, or with reference to
[0043f or mul gyith re?é?éﬁé% to BEHMdd 1 ﬁﬁﬁ&gfom%tlﬁﬁ%Etw‘%reﬁf5§%ﬁ&g—2-nitrobenzoic
nbodi nents o the i nvention are the
acid (@ﬁ@d/?'@é‘dnq - CithO 1e$h¢mbmm>e Sﬁﬁﬂ@sp@vm InDdEreatment of ii

with g g n ifz;ﬁpazﬁfﬂ ol S ap AT DAY ey

derivaGiQEHR URSIRIcHAN bf tAB Aitt0) drouf PRséht in fikEdd be R aEcMplished with
g reciate that simlar routes can be taken to prepare
tin(I) ghiosb

éihydrate tol papdupe deg anviae iy oehiehh mﬁey twyteé gt 4HCManq’mgnzoyl

R TN S S ot T 8 T ——

N N-dauahylammlﬁacazrmmaﬁwﬁshdd 0§ifg Ry @Wods SuEERe E?ﬂ&m@ffollowed by
in which R and R are noieties such as al

methYLléadg]éﬂk gretong audxiinally diayethvlpminednanethanqliard acetic acid to ) provide vi,

g t |
spone b, DR e R Y ol i s B AP RRE R b Fcous
lithiunp hpdroxiide 1I|:mnﬁramsid Qanﬁ/eﬂsimnmﬁ ktee darboxyideiachl Wi tcseittl 0 OGN
. al. kyl., hal oal kyl , oxy, and the Il.ik 13[0Q43] Wth
dimer Attt (REMP s SomeRe VL) o jgenerl Fenif (ShpBAVAR Proceeds
smoothyfusHeT8 a3pibHERBENAOk e RHE Smiddo)
o0 zyarsn %o gﬁgh:por opyri di ng% Qrﬁe p(Fg]gngendl 2 gc’lme and the
like) apd standied couplingicenditienst of i with methyl thioglycolate
in the presence of cesium carbonate provides the
t hi oet her derivative iigBchBadugtion of the nitro group

present in iii can be efficiently acconplished V\ntopﬁe

tin( chl ori di hydrate to prodgce the a e Ny
wh, n tNRaTdd ﬁ)ﬁ"cyandﬁeﬁmyl c%@'e3 0
pr S t ) r|, yI ee- p

R o ?@f}gpbseﬁg (-

con\fer5| on ofhe nit Ay nvto &N

N, N- di' net hyl ani di ne can be acconp |shed usi ni hydr o%‘en
sulfide in py dlln.g Met ol | owed by met hyl i odi

ac 8t GitECa e Bl yo ditfBPrrgehiicHge i n o
acetit@caci dof0 gk ovi de vi meSaponi fi 84t e

et hippe esterHNn@UCIt he acisk vii is readily HN p-ci

acconpl i shed wsi ng aqueous |ithium hydroxi e in
meujrgmed; . Conver si on of the car boxyloMe acid vii to

el ?Eﬁfacatow Nd| met hylgm SYCOMPOYRSh e, mkdu OF
)N
a 2 (sl’,\hg 39 roceeds

51% HN \ / cl 59%

5OH NMe,
HN»_@_':{"Q'S O EDC, HOAt, NHMe, H D HN s 0
Me,N 00X N= > Me,N 0o N=
HN_@_C, DMF, :IIeCN HN_@_ o
vii 47%

viil

NRR’
IEDC, HOAL, NHRR" —

- HN HN s © P
DMF, MeCN Me2N>_< Hoo N
HN—O—CI
ix W/,

[0044] Using slight variations of the methods provided in Scheme 1, cyclic amidines

(e.g, X, xi, xii and xiii) can be prepared as outlined in Scheme 2.
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snoot hly using an appropriate am neor cyclic am ne
(e.g., piperidine, norpholine and the |like) and
w@t@saaesa7 coupl i ng conditions. Schene 1 ON OVeP@DUE2004/032924

Py C CO, DM. 72% 84% Ov Owve SnCl -2H 4-CN -benzoyl
chloride EtOAc N=\ THF 90%i iv ) Py S 2) Mel,

acetone 3) NHWVe , HOAc, MeCH 51% . 59% NMe, EDC, HOAt,
NHVe DMF, MeCN 47% EDC, Sdbé&me BHRR DMVF, MeCN [ 0044]

Using slight variatiopsg, gk, the methods provided in

Scheme cycl M en mbigcaone x xi, x and xiii c:;m«

apig
pr eg_a(_e)j_lj(l i aed fnﬂg;\s%%lg\wq E-ﬂSC%WGN
HN—@-Cl 62% o0 \ Hcl

A"

OH

LiOH (aqg), MeOH E’ O (Np‘ EDC, HOAt, NHMe,
——
55% HN_@_C, DMF, MeCN
67%

EDC, HOAt, NHRR'| X
DMF, MeCN

NMe,
RR'

-0 %ﬁg O %

xii

[0045] While the above schemes can be readily adapted by one of skill in the art to
prepare other compounds of the present invention, reference is provided to the Examples
below for a more complete discussion of solvent, amounts and ratios of reagents and other

reaction conditions for the preparation of the claimed compounds.

Compositions

[0046] In another aspect of the invention, pharmaceutical compositions are provided
in which compounds of Formula I, alone or in combination, are combined with a

pharmaceutically acceptable carrier.

[0047] The pharmaceutical compositions of the invention may be in the form of
solutions or suspensions. In the management of thrombotic disorders the compounds or
pharmaceutical compositions of the invention may also be in such forms as, for example,
tablets, capsules or elixirs for oral administration, suppositories, sterile solutions or

suspensions or injectable administration, and the like, or incorporated into shaped articles.

[0048] Typical adjuvants which may be incorporated into tablets, capsules and the
like include, but are not limited to, binders such as acacia, corn starch or gelatin, and ;
excipients such as microcrystalline cellulose, disintegrating agents like corn starch or alginic

acid, lubricants such as magnesium stearate, sweetening agents such as sucrose or lactose, or
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>) ) Mell,,aceett;one /=\" 3) NH CH CH NHWe, r HOAc,
MeOH 62% OH Li OH (aq), MeOH C N N EDC, HOAt, NHWVe 55%

WO 2008/0848F7 MeCN 67% EDC, HOAt, NHRR DMF, MeCNPXI/UB2083/032924
[ 0045] Wil e the above schenes can be readily adapted

ﬂavor%% a3B%s Ol laldosddd fHRE i8] éalpb?le Bh %Haftﬁ)notB Qﬁ‘é a og)ggﬁéiggaﬁs it may

he present 1 nvention, erence |
also cattiain Bqardlasserbmichws faterasative, o adathy eile Oihetcmatenars offvarious

types 3% BE Pisd RORUNIES GRES POReAP e RRRdeA Gormbp! iReioshes by Sterile
compdERHBRS ¥hdfjecti R e b @MHate BdBkdihg t@@@ﬁ‘;bﬁ'ﬁoﬁél?ﬁ%négeutical

the i nventl on, pharnmaceutical conpositions a
practh@r &or axatnple, digsobtion onpeperionéf tﬁ@ameacdmpmirma aorchicte such as

wi.th a maceut i c
an it G0 PR S, P BRPLBSEL o ByRG b Yo
Buffer€ QiTpsvdtivesd) anidxiddes AdIMBE lik®Ear BYinBErpoRatbd §ccfo?dhﬁg &f accepted
sol uti ons or suspensions. In the managenent of

pharmp¢gubsH Practiosi sor ders the conpounds or phar naceut i cal
conpositions of the invention may al so be in such

[0049] or s Additibadllyedesapt eormtuddiios 6f commﬂde%f%nﬁhuam 615
for oral admi ni strati.on, supposjtories, steril

pharmagsufiesl SREIPEHIHAGOBIE B campwﬂdézftth@ i eatifm i erised B,
therap@Rf ddMinistrkifon Biist bB SRERCTALAEy R Be f‘éﬁ?@d‘w%ﬁ‘lbﬁéh%ﬁ by filtration

through sterile membranes such as 0.2 micron membranes, or by other conventional methods.
Formulations typically will be stored in a solid form, preferably in a lyophilized form. While
the preferred route of administration is orally, the dosage formulations of compounds of
Formulae I, or pharmaceutical compositions of the invention may also be administered by
injection, intravenously (bolus and/or infusion), subcutaneously, intramuscularly, colonically,
rectally, nasally, transdermally or intraperitoneally. A variety of dosage forms may be
employed as well including, but not limited to, suppositories, implanted pellets or small
cylinders, aerosols, oral dosage formulations and topical formulations such as ointments,
drops and dermal patches. The compounds of Formula I, and pharmaceutical compositions
of the invention may also be incorporated into shapes and articles such as implants which
may employ inert materials such biodegradable polymers or synthetic silicones as, for
example, SILASTIC, silicone rubber or other polymers commercially available. The
compounds and pharmaceutical compositions of the invention may also be provided in the
form of liposome delivery systems, such as small unilamellar vesicles, large unilamellar
vesicles and multilamellar vesicles. Liposomes can be formed from a variety of lipids, such’
as cholesterol, stearylamine or phosphatidylcholines, used methods well known to one of skill

in the art.
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[ 0048] Typical adjuvants which may be incorporated

into tablets, capsules and the |ike include, but are
wmeaoslos4sst ed t o, binders such as acacia, corn BCHUS1000032924

gel atin, and excipients such as microcrystalline

CelidthOdCof FilestbHA &kttt ts like corn starch or
al gmi c as magnesi um st ear at e,
meet nts s as sucrose or |actose
(0050} 5 ﬂan%%frﬁsg S e Aresst Gpion Pt s Jacibagior geating or
reducih@ t}ﬁ‘}ﬂ;ktdf WohBosif @Hﬁﬂﬁhmgf%ﬂmﬁhﬁeﬂﬁg f@ifhe% pgtain

ITquid carriers such as water, saline atty oil.
therapewtiselly pifecsivieampunt ofagdnanesnd ppBernma 1, laslous exjasqaart ofa

N I —

and pHaﬁﬁméhﬁléae doapedtichisnd thdindaiivartbh@idhe PRaFRG/YbE F@ilmula I, of
actice. For exanple, dissolution or suspension of

the imjepomEE isvidahle fas emelonnoraseri oflaanelticnaponant Geatment regimen for
et I t

the prﬁ?ri)élgtgcﬂl r'tiea rﬁér{g\l)f }é%gio&ésguiag%ﬁ@%tep %albt}cggaérﬁ g}osg/ geégte&) to

thromtzostsi @i dmﬁ;ﬂe ;anebnigoand ok pharmiacdichleaisitedesk the invention may
ccordi ng to accepted pharmaceutical practice. [0049]

be usei it gL IFaPHHE AE ok RN HOMUASIS GTriomgEH fcatglet-dependent

thromiyBle T eyl RELRNR, DRARY LRl 5 AERA Tt ARl BRI M b,

anginagchrpmic stabket dngimantratsidne isshemniclattacks] strokt s} yeripderdd vascular disease,

preecly  cadl ‘lg% accg%é}gg@%ﬁﬁ%@k%g %t@:l?g“[] Lh %g%phm%{p?ig{n:q&ascular
coagul&@ehVaidt thmotid Ry RPESic phRjuld) Itlﬁ%in@ﬂﬁc &m&%ﬂoﬂc :e’fﬂn?hgzﬁlons

stored in a solid form préferably in a |yoph
followmgrlmasm.nr@cedh@s,m ®f arziemasty wewtidfendatenatcommapbarCABG

e fornmul t|on of co n .
(coronyieX bylSs S8R PHTer LR P48 oS TeghB g appig and insertion
ofendémcaﬂwtrldmceam@ﬂ)@meb@. adm ni stered by injection,
i ntravenously (bolus and/or infusion), subcutaneously,

[0051]'t p;;g%@ag ¥nd fl&%xﬂgéegl?%:gf%ﬁle g?fl{lgﬂs Vtg?ﬁ@ entlé%l may also be

used ax‘,to:asmag’el mwhmnwemarmémy@nﬁﬁ m/\@jnhbmaﬁbm dm‘hg)th@ttherapeutlc or
di gt l[im.ted to, g}gposmorle g@lanted peIIets or
iagnogifeagents i flicpupventign ppiggatamen figpro 9518 8N RIRFIMAL- | Bregrtain
o Sl BT RTS8 o PR o Sl e

coadmmsmrcrh@lgug inatl othqywpm@plmdsrtsploéllytprescnbvdrfbr thesereonditias
s and arti.cl es ,such as

scoordiizs) RREA ReRRd BieiiEhiendion fuapifoeuiilzentt trombolyti

agents,Ur otRg hattBRIneb dpiel, MAEHidin g {)la&ﬂé’ctag bftionl FHHFEIRAS, tﬁs§ue $1&minogen
exanpl e, SILASTIC silicone rubber or other pol yners

actlvat@rémf@klgas&; pgpumkamqsg,wréptokmgse heparin, aspirin, or warfarin.
Coadministration may also allow for application of reduced doses of the thrombolytic agents

and therefore minimize potential hemorrhagic side-effects. Compounds and pharmaceutical
compositions of the invention may also act in a synergistic fashion to prevent reocclusion

following a successful thrombolytic therapy and/or reduce the titne to reperfusion.

[0052] The compounds and pharmaceutical compositions of the invention may be
utilized in vivo, ordinarily in mammals such as primates, (e.g., humans), sheep, horses, cattle,

pigs, dogs, cats, rats and mice, or in vitro. The biological properties, as defined above, of a
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conmpounds and pharnmaceuti cal conpositions of the

i nvention may al so be provided in the formof |iposone
waledoswesy7 syst ens, such as snall unilanel | ar vPST/TEE®94/032924

| arge unilanellar vesicles and nultilamellar vesicles.

compokh® 65 atyilesl Joﬁ{p@ﬁﬁoﬁ BPfHefin\\/é}ﬁio%tc)én%fe rbadl ara%‘té‘fﬁed by

as chol esterol, stearylam ne or phosphati dyl chol I nes,
methodssthet are weldaowe lin themttisnch %, Grrexaimpdéitlyl inivivot Shlsilasrﬁo evaluate

of Tre nt./ Adnj_ni str ion 0
et RS S S ad EFRE RNl B e b s oo
for treating or reducing the risk of thronbosis in a
[0053] v vl S%x}eca%mﬁmwéh*/émmggkand in xmdm*}ﬁmnnant using the compounds or

L L R e T A —

optimat effma&y t Tied et ahdi@ieihiod of hdhﬁﬁns’ﬂﬁtﬁ)ﬁﬁﬁlﬂll Wiegl fidhDsBject to subject
npounds of Forrmula I, and ghar maceut i cal

and beé@ﬁi@@mt ynoRsueh facors 3siletype shmeswnal bakgjtreated dfssendveight, diet,
concurfeét kiR afion, Qvedall %h*u%(lec%hlhﬁgn atﬁ? pﬁHicIu?a? cgfrfp ind 8FF8}J{:9LH§ I
or as part 'of a nu freat nent °r or

t1-conponen €gi Nen
emplostddethp rspeefi¢ igenfoowhich elad ¢mm110unﬁ ot phdintacasti¢dl @omposition is

rtlcularl se related to thronmbosis.
emploe; Aol factors i g 5@?@%%&*@@1&4 ety WabrRS8gHZH-on
of the invention may be used as a drug or therapeutl c
[00541 agent Tfl@rapant}caﬂltvneﬁfmtw|ds>§aggamawdm datérynined by either in vitro or in

o S S PSSR HERTBPA Sl ML SRLE0 LU e,

1nd1v1dumlﬁeﬁéﬁrm1ﬁﬁﬁs iy be fadetCddératth@t R WHtidal dbﬁ@%%ﬁ'b&diﬁed. The range
hem c attacks, strokes, per%ioher al vascul ar

of ther@e%%lé( effseucqosngesivall de iafser outerafipsiministration, the
therapetuBE Bﬁégtﬂ/e% and %&oﬁ?@b ‘3 ﬁl%%qll%}ﬁt elfi)r 1R%£t?onal§}gﬂ}llggdemlc needle, it

coagul at | on o Ic Féytopent ¢ Ipur pur
may betdssumdabthi dosapd is mltveﬂed ﬁmtﬁ tlmﬁmhlbcﬂﬂild@ NBoxf &hélqwufe@ of

nvasi ye procedur angi.op] asty,
admml%F?éP&Pt é\?@g%%ﬂ?on et %@nm@t (06 é%ﬁawﬂx ﬂﬁ*@frym@gl ;fars@ach compound

by metﬂ&ﬁf\ﬁéll R (yyhal\ﬁ?a%s}él gr AQ? dir 191%1 be%% ary for the therapist

p acenents an |nsert ascu eVI

to titer pheatobaseemd thelifthe fmmsmﬁaddﬂniamahqnhas regoired tocebtain the optimal
|t|ons of the invention may al so be used as part
thqu%ﬁng 1t|-conponent treatment reginen in conbination
th other therapeutic or diagnostic agents in the
[0055] pr evethhr3 dﬂteﬁmﬂaﬁ@mfrﬁfwtlvﬁ dosagolvyelsi thai s, Eherrhmu@ levéls

t r odi oun

T LT W e—
detennme@dgnone Sltlﬂé@ﬂl tak e g TYpitllyo bhslicationP OENISmpyRIEE | Y

prescribed for these conditions _
pharmaceutical composition of the invention are commenced at lower dosage levels, with
dosage levels being increased until the desired effect is achieved. The compounds and
compositions of the invention may be administered orally in an effective amount within the
dosage range of about 0.01 to 1000 mg/kg in a regimen of single or several divided daily
doses. If a pharmaceutically acceptable carrier is used in a pharmaceutical composition of
the invention, typically, about 5 to 500 mg of a compound of Formula I, is compounded with

a pharmaceutically acceptable carrier as called for by accepted pharmaceutical practice

including, but not limited to, a physiologically acceptable vehicle, carrier, excipient, binder,
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according to generally accepted nedical practice such
as anti coagul ant agents, thronbolytic agents, or other
wa@riaosiobusebot i cs, i ncluding pl atel et aggr egat i BOT/US2004/032924

i nhibitors, tissue plasm nogen activators, urokinase,

preservatifd Et‘aﬁﬂﬁé’rs Bye, HalGDERKITRE %&ouﬁ%dtﬁe 11@9('11611{511 tRése
warfarin. CoadmnisStration may also allow for

composifipisiis atcnhdhat@fsurtddﬁl destgel isibs rafgetindicated anpliripeic

agents and therefore mninze potential henorrhagic
[0056] S de- ght %llo’ivm&f%%ﬂﬁﬁs xRl RES divies 3 enable those skilled in

conpositions o e invention may al so act in :
the art toymere gle@ﬂb’ @ndersuan@ and to DyReise e praved RgNEAN fmqyehpw& It be
consia P FIRR s ShOisBT Bk chl SR mRAY O kEERRliGe bhd'™
represcRdvdeaidt. cal conpositions of the invention may be

utilized in vivo, ordinarily in mammls such as

primtes, (e.g., h inmans), sheep, horses, cattle,

pi gs, dogs, cats, rats and mce, or in vitro. The

bi ol ogi cal properties, EXAMBLESed above, of a

17compound or a pharnaceutical conposition of the

i nvention can be readily characterized by nethods that

are well known in the art such as, for exanple, by in

vivo studies to eval uatg_antjthronbotic efficacy, and

ef fects on henostasis aﬁ%‘ﬂﬁg‘% ol ogi cal paraneters.

[0053] Subjects (typically mammalian) in need of

treatnment using the conpounds or Fharnaceutlca
[0057] ¢ orrpo?.hm xasplstlipsteatesihepiepantion gt De(Saepre-SuppridinyD)-2-(4-

I RORN A O3 LR oS Dyt
phenylgajogginidend be dependent upon such factors as the type
of mammal being treated, its sex, weight, diet,

concurrent nedlcatl overal | clinical condition, the
particul ar conpoulfdy ornula I enpl oyed, the
specific use for wHiec ngk or pharmaceutica
conposition i s enployed, N~-f,.eactors whi ch those
skilled in the nedical ar# ecognlze [ 0054]
Therapeutically effective d s may b e determ ned

by either in vitro or in vivo nethods. For each
particul ar conpound or pharmaceutical conposition of

[oosgy L he i ;@@m QN du%ﬂ'o%gia@ko 96he5REnAGTc RB( @%bﬁ; HREE, 1.0

to de m ne t e opt dosage required. range of _
equiv.)} h-amameﬂ-bhkoedﬁymdafef(@ Oigy . 3cbqaazg)em 0 L hﬁpymhhmm trdated with

phosphis ey R 35 2B T ke ok 3B mit e 15 SRBLL ps vaported
and thé 1286 W reB¥sdIVRORRY MICA L) 4RGh&R with 11@1(:@ SaftEfedBgudols

dosage is delivered into the bodily flui'ds. For other
NaHCQpandsstundtediaqriennsNa@l i Bre, orgamic lysowps dued evdri NaSky/filtered,

and evapn%?a{tetf eTlllenpql)c\fucg UW%IS ltrYtura?etde W{H’l 81eﬂ1yfl Sfhef &5 Qw% %r%) Hﬂl%ro 2-
pyridinyl)-(2-nitro)-5-fluorophenylcarboxamide (11.5 g, 72%). MS found for C;,H;CIFN;0;
(M+H)": 296, (M+2+H): 298.

[0059] Step 2: A solution of N-(5-chloro-2-pyridinyl)-(2-nitro)-5-
fluorophenylcarboxamide (0.60 g, 2.03 mmol, 1.0 equiv.) in 10 mL of DMF was treated with
methyl thioglycolate (0.24 grams, 1.1 equiv.) and cesium carbonate (1.65 g, 2.5 equiv.) for 30

minutes at 50°C. The reaction was added to 40 mL water. The product was then extracted
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by met hods wel|l known in pharmacol ogy. Accordingly, it
may be necessary for the therapist to titer the dosage
war@soedsty the route of adm nistration as reqRCT/E82000032924
obtain the optimal therapeutic effect. [0055] The ]
' | hat IS, .the
into BEGAE RN PR ML LS HA b ¥ R Y oGl Tyl o wos
dried ovee Na2$®h Ifﬁﬂetadom(be\fap&ateﬂ% gi@ N-(fi- bhld@ﬁ-ﬂ-}@y&fﬂlhyl) -(2-nitro)-5-

acetio JEn I e C PRS- B Re BT oo SV A Ko for
Clsng(‘?m}O?Slt(mq{pf3g2hw¥ﬁ51t3l gn are commenced at | ower

l'evel’s, th dosage | evel s bei ng increased

[00601228' Loﬁ%!?ﬁd ks E‘%B of Rer e gD T RStk agid methy!
ester ﬁ[f&hﬁl%hbﬂylé‘eﬁb@iafrﬁﬁé 80/ /62 §Wﬁmi@l 1o eqhfi®) ﬁziQWE of 3HF acetate

about 01 to 10 kgin a reginen ‘of single o
was trg%évbwsth tl@(I»'D) Qi)é@lcteadlhydrdfcéb& gl §.0zquhe) fraG@utinutdslayreflux. The

N T T

aqueoﬁé)@)dgm@ﬁarbomm@wfde@ﬁqtﬁﬁﬁmﬁﬁuﬂ sulfzgte C QIHB Q&N ﬁﬂ% IWeélbthte was
har maceuti cal |y acceptable carrier as called

Sltered aipt L g feist 1 Al a niestech aesn g chionde, dried
over Naﬁ@) ¢fieled; arf mﬁélla d.lqg g&?l(b-%g]%oc §%c%ﬁ{: ?101¥ﬁﬁétﬁyleester sulfanyl-

rier, exci reserva
phenthI‘ébS-lchlbm(Z p@mdyl))‘cmeamidet(@sngn SOBEIME fdiﬁld&ﬁf CY:81,,CIN;05S;

Wy | ent _in_these conpositions is such that a
(M+Hi. g ggvg&a@ %}%{li n the range indicated is obtained.
[ 0056] The followi ng preparations and exanples are
[0061)gi ven $tepdnaly esdlhideeofyRianlineSiacetichacidmethyl exter gulfanyl-phenyl)-

-G-GO RE T 18 P FnlS) el 58 T s otogpverous

tetrahyldAGfufMOPR dAlied BRyhibHRALIyPEhloRH (0D 8] VZ‘%EE%? d1%0m temperature.
i Ilustrative and representative t hereof LES

After 3minptas. therewbing precipitagahptyevas dilused atithsl Onile of hexanes and

L T

cyano;ﬂieﬁ?l%hﬂxﬁtﬁdﬂﬂn&]ﬁh%@ﬁ}’éaﬂhﬁﬁbﬁhd"ea(gBQg 27598, MO&RIndIbEP 1:
A solution of 5-fluoro-2-nit enzoic acid (10.0 g, 54
CorHisGiyp0251 (W @Hm"\?l)(M’ZZ% rR35- chl oropyri dine (9.02 g,

1.3 equiv.), in 80 L of pyridine was treated with
[0062]phosp I‘&Ep Os Aosuyspbihsion ofeN -(52 6h13rc@2-p$n@lyia)9|{8 gcericfaold @Bthyl ester

sulfan}r/]] 2k ﬂ4 -Cyanop en%?car{)onyﬁa 1no] ﬁ?caﬁooxamlde (500 mgs, 1.04 mmol, 1.0

equiv), in 12 mL of 5:1 pyridine/ triethylamine was stirred at room temperature while

bubbling hydrogen sulfide gas into the mixture for over 10 minutes. After 3 hours, the
volatiles were evaporated and the solid was re-suspended in 4 mL of acetone. To this
mixture was added iodomethane (0.12 mL, 8.0 eq). The suspension was refluxed for 1.5
hours, and the volatile was evaporated to give N-(5-chloro(2-pyridyl)) {5-acetic acid methyl
ester sulfanyl-2-[(4-(iminomethylthiomethyl)phenyl)carbornylamino]phenyl} carboxamide.

The crude material was carried forward immediately

[0063] Step 6: To a suspension of N-(5-chloro(2-pyridyl)) {5-acetic acid methyl ester
sulfanyl-2-[(4-(iminomethylthiomethyl) phenyl)carbonylamino]phenyl} carboxamide (based

on previous step; 0.52 mmol, 1.0 equiv.), in 6 mL of methanol was added a pre-mixed
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and the residue was redi ssolved into Et OAc, washed
with HO, saturated aqueous NaHC 3 and saturated
waouwsosss6NaCl . The organic |ayer was dri ed ovePCT/US2004/032924
filtered, and evaporated. The product was triturated
: WM i | F [ I
solutioHl o BLELS hiblp JEITODT AP Cetib abll AbRugtaming (N fg THP) (156
mL, 6.0 eqi2%in 4 MB. bOmeidhahar TGe keaditiol Washstred atZ%l,ux(fM’rQ(}hﬁnutes and

the Vo]ég %g VJ@ tg\p% e‘gpggartézda ,ﬁ_ﬁs o rllﬁ)? o%ya%pmﬁed by HPLC (C18 reverse
phase)fe'ld%fﬁ"g%ﬁ?@ Y%OPFQ %HE@@-E@N oY g&etﬂé@-@hMQ»pyﬁd%yl) -2-(4-N,N-

equiv.) 1n 10 DMF was trea
dlmethylannginpphﬂnatcart(ooynﬂnglpsﬁmetm acicmethyl Pstanwlbexlr um

pheny SREOPRRAE (4 e S ST LRS! el 0%

(M+2-tEpesoext ract ed 19into Et OAc and washed with N HC and
saturated aqueous NaCl. The organic | ayer vvas dri ed

ooy 65 (e, bR SOR SRR 8aBe

dlmethmﬁiﬁinopﬁdr@[ cﬁbbﬂ}&l}athmpheit}dtmafchbmamw&stéﬂ;u&‘éng- 849 .
M5 found for CH 82, (Mr2+H); 384
phenylcabergmide £ mes, Ol gdp@pl érp 6qu1v )i m 5 mL of a 1:1 mixture of water and

metha%&%y ;&%es &I&SIEWﬁ$%en% g%(a’ées 13GH st hGs &%ﬁ\d?‘_for 30

minutasrabtoond tethperptiire. The molatile Immierlels twdre atmoaated V\Ehe aqueatiesblution

was g gh B GBLAEE 1eeiifs oRerat S it Pl Hedich BRocoiisted t
give Nt((SQ!Tﬂdrs Rl IR 2 30 M&@tﬁﬁaﬁ@hﬁéﬁheﬁ%lcﬂxb&nﬂbd&hiﬁb% -&detic acid

sat ur at ed "aqueous sodi um carbonat e/ sat ur at ed a%ueou§

sulfanydqﬂhﬁuwivgboxm@e (Fhrogs, 69U+ Miyfonnd dopt1blprCINaQ«$1i(Mdbedd 12,

The organic |ayer was washed w saturated
M”*}E{ag%s sodi um chl oride, dried over filtered, and

evaporated to give (2-am no-5 -aceti¢ acid nethyl
[0065]est er Stap Bafiyuneasion pf N-(5- chloro-2-pyr1dmyl) -2-(4-N,N

dimet oun%%%l%% é@ﬁﬂl)do:}ﬁéh% %‘Pfé%&l%lﬁylc ﬁ(amﬁ‘@ (40 mgs,

0.078 @6 11].0 &11&1&) # 5 . of asetonitdi narall 11H P -TaAVIF iveasSreatsdtwith BDICH(45
| f anyl

megs, 3r\0rf(cwwc}ﬁﬁ§t’ ffﬁm dy? 59U 765’ ?58%%@11{% BEH(32mes Srhguiv.), and
N—metlgrl}ggle iMe {79 %;qughule f&nﬁgﬁjg %'t'%O‘tCetT@JW(ﬁé E%eﬂéhé&@%ere

4-cyanobénizoyl | ori 2 equiv.)
evaponated and drepends maure Afas porifed blyrHiEIe@ (Cl Y eewems phesa) glutlng W1th

c urr. Iut hexanes and
0.1% ﬁt f%ﬁémcﬁ Vegl%{?%%l‘ﬂ OSPO??EY%@’PV]&S]?I'g I;]ﬂé\I acetic acid
dimetHyRiniMinofBdnST cAbbBMYdmidolst4ketic acid dimethyl amide sulfanyl-
phenylcarboxamide (20mgs, 47%). MS found for C,sH,7CINsO3S, (M+H)+: 539, (M+2+H):

541.

Examples 2-9

[0066] The following compounds were prepared according to the overall procedures

described above.
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cyanophenyl ) car bonyl am no] phenyl } car boxam de (0. 52g,

75% . MS found for CHCONOS (MH) : 481, (Mt2+H)
wad3ds5/0p3662] Step 5. A suspensi on of PCT/US2004/032924

N-(5-chloro(2-pyridyl)){5-acetic acid nmethyl ester

sul fanyl - 2-[ (4- cyanoph 1)
car bonyl ani i noj phenyli@boxam de (500 ngys y_g:zrmol
1.0 equiy) ., i Nl JoR 5: 1 Pygﬂﬁ@—gﬁb

was stlr r tenperatur bl |_ng
hydrogeh su i&@H@_@Lato the mvgture fG{N—Q %r-

m nutes. Aftgr 3 D s, the vol atil eg.pere apor at ed
and the solid was re-s ended in 4 L of acetone. To
this m xture was added\Lodonet hane (O. 12 m, 8.)Meq).

The suspensi on rm uxed for OLAK @ he

vol ati | ated to glvg S

N- ( 5- &&Nor - {5-acet jig i aci d ter

sul f anyl - 2- [ (4- Nﬁ&ﬁit hyl t hi omst hy car bonyl a
m no] pheny| }&asoxani de, The crude LrEi7aI was

carried forvvard | e é?l y [0063] Step 6 s/_z;NMez
suspen ‘fhl o o( 2- pyrindy| Ic acid
nmet hyl b 2-[ (4- ( ?m@‘r:@l onet hyl )
phenyl )@/ar bonyl enyl } cardioxam de b@fmon
previ ous st epiavifle 52 mol, 1.0 equi V.gkawplk R of
nmet hanol was added a p m xed 20sol uti on of gl aci aI

acetic acid (0.37 niL, (0’equiv.) and di methylggi n
(2N in THF)_ (1,5 Oequw) in 4 f/-ﬁ'éthanol

The re{&-o—@-w |ﬁ<§d at re'T‘NM:MN *hut es and

t he vol _@1_ evapdfedt ed—THe _rﬁ_ m Xt ure

was purl?l ed %gl 8 reverse phasé 9 ng with
0.1% TFA in CN to give EXAMPLE

N- (5-chl or o- 2 pyrl di nyl')-2-(4-N, Ndi met hyl am di nopheny!|

car bonyt yam no- S-acetic acid rret hyl ester

sul fanyl phenyl car boxam ngs 519 . Ms found for

CH S (MrH) : 526, (M+2+H) : 528. [0064] Step 7: A

[0067]s0] ut {1&1,1;5 famplg grom\ﬂes)bmlogacai gqtmit;nﬁdr)eﬁes(eﬁta‘d,vbl compounds of the

1nvent19ﬁ nﬁfl?é{ nc;u?lldg h e 4 lu&%grfé)li tgéfr %b@f?ﬁqﬂ @51(1 g%%lﬁér }a{g’l a%gqell as

inhibit nnule IA the taawbelo)w hdlwﬂy'i@—reﬁfes&tédjas %Hﬁxw o KiVRERE Xa), +++
and nethanol was treated with lith

indicatey 3yalus Qfdestdhem{Rnk dfqrid, WERG).2 agtl‘étumsvncjlcitcd eldier as > 10
mlcronmlﬁlgr‘ésl(ﬂh&%?af enperature. The volatile materials

wer e evaporated. The aqueous solution was treated with
N HC and the resulting r%rem pitate was filtered,

dried, and collected to
Factor Xa Ki and hERG Ki data for Examples 1-9:

EXAMPLE Ki, factor Xa Ki, hERG
1 - >10 pM
2 o+ <10 pM
3 4+ <10 uM
4 -+ >10 uM
6 +++ >10 uM
7 +++ >10 pM
9 -+ >10 pM
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ive
%I—(S chl oro-2-pyridinyl)-2-(4-N N di nethyl am di nopheny
WO eca@xslodsyt ) am no- 5-acetic acid PCT/US2004/032924
sul f anyl - phenyl car boxam de (55ngs, 59%. M S found for
CHONS (MH) : 512, (Mr2+H): 514. [0065] Step 8: A
suspensi on of N-(5-chloro-2-pyridinyl)-2-(4-N N
[0068]qi et h’&heeﬁaqampmprh@ﬁlylp lehplo ﬁgw thatitheopresent edinpoanisdire potent

w0 DGR SRRy 8 e AR B e
s A U0 80 8y o

many Wefg geatetthan Honjsreomplae Tiig ch:glsab a eeleafiviity. iy af omp@vemsnt over the

sty O 05, I PROER L P RABRR SUPE o

that the+SCHO=M)NR )R iliﬁfety atté:b}@ﬁ@blﬂ@\intdmhﬁg of the formula I
SChIoro]Z )-2-(4-N, N
°°mP°HPﬁqu‘E’?M HHig %%‘FFe |thed§u>aeﬁ§f1 selogtivity- Bysompaisersithe majority

of factéH X?g%}}é%o@g% g:@teﬁl Lt’lllét Wé\éé %Eﬁﬁ% the: wmgl]ﬁﬁgmgg ‘) mo/gty

providekaliRGéendin ©b4100 6] mitremb bir] ok ﬂ@ prasmocmﬂpom%l& ¢he r_atgo gf Ki
GERGEEOEASS T5jHges B ol S08i Pertcbigp abrrid. O, Rreferably the
ratio isfeXéliFan/ab¥u0,606AMPLE 8 Me,

[0069] Assays above were conducted as described below:

Protocol for assay of factor Xa inhibitors

ICsy and Ki Determinations:

Substrate:

[0070] The substrate S-2765 (Z-D-Arg-Gly-Arg-pNA-HCI) was obtained from
Diapharma (West Chester, OH).

Enzyme:
[0071] The human plasma protein factor Xa was purchased from Haematologic

Technologies (Essex Junction, VT).

Methods

ICsp determinations

[0072] All assays, which are performed in 96-well microtiter plates, measure
proteolytic activity of the enzyme (factor Xa) by following cleavage of paranitroanilide
substrate. The assay buffer used for proteolytic assays was Tris buffered saline (20mM Tris,
150mM NacCl, 5mM CacCl,, 0.1% Bovine serum albumin (BSA), 5% Dimethly Sulfoxide
(DMSO) pH 7.4). In a 96-well microtiter plate, inhibitor was serially diluted to give a range
of concentrations from 0.01nM to 10uM (final). Duplicate sets of wells were assayed and
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EXAMPLE 9 Exanple 1 [0067] This exanple provides
bi ol ogi cal activity for representative conpounds of

w0 b@siosusent i on. The conpounds were eval uat ed fPCT/UR®04/032924
ability to inhibit Factor Xa, as well as inhibit hERG

In the table.bel ow activity.dsS represent as, f ol ;
conteot s Wbty yfor S ilfed Y B aRGE 0 B8n pps
concenfidttiof EQnMS| thepEROwas difdkiel fdry5 s&condslhsdihet iubhiRed f&S5 tinutes at

10 mcronofar or < 10 micromolar. Table 1 Factor Xa Ki

room teinpetAERGKS 2 T9atversiadfed il QM Sinploandptianiateeweg shakege f5,5 seconds
st o BETF 3 0200, 1% 906 Exfia0ud i

measu@d anpdEamiocn alBidr@omas piatereatio(NMbRtulahPepices Snhnyvale, CA) for 2
ounds are, potent inhibitors of factar. Xa while

minutefe y P gHRE AR AR URERS R arties.of IRMIPieS SpeRegtrations, were
fitted T WA equith SPTindbbinfi W ARl S harameter C,

derivedv@om the estitmgtchare-fit, corosypdrated (dhths coleentratidrefor half maximal
. ...selectivity is an inprovenent over the selectivity of
inhibitignyIso} act or Xa i nhi bitors that have a rel ated
chem cal structure. It was found that the -SCH
C(=X)N(R)(R ) noiety attached to the mddle ring of
K-dtthe formula | conpounds was a critical feature for the
i deter ko8 sel ectivity. By conparison, the majority of
[0073]f act orTﬁéaass‘/%rmﬂfw@& thRsbe ¢ hakaperss: |H?_éb BEffeRd salfitd{20mM
ndi

C(=X)N(R ) ( noi et rovi ded hERG bi ng bel ow . 0
Hepes ASOmMRONaA ST Ciie (1 BoiG-300Rp 5bITE)- L Sl ropioRier plate,
e g e . . a .
1nh1b1téxlr']\ga Qeeinamr] gﬁ&%g%‘g % d@?cg%cb.@&g? \év%[elg %@%ﬁrgﬁ@g 8t fiflal concentrations
from 5pM to 3uM final. Controls without inhibitor (8 wells) were included. The enzyme,
fXa (1nM final) was added to the wells. The substrate S-2765 (200uM final) was added and

the degree of substrate hydrolysis was measured at 405nm on a Thermomax plate reader for 5

minutes, using Softmax sofiware. Initial velocities (mOD/min) were analyzed by non-linear
least squares regression in the Plate Ki software (BioKin Ltd, Pullman, WA)(Literature
reference: Kusmic P, et al., "High-throughput screening of enzyme inhibitors: Automatic
determination of tight-binding inhibition constants" Anal. Biochemistry 2000, 281:62-67).
The model used for fitting the inhibitor dose-response curves was the Morrison equation. An
apparent K; ( Ki*) was determined. The overall K; was calculated using the following

equation:

where [S] is substrate concentration (200uM) and K,, the Michaelis constant

for S2765.

The hERG (human ether-a-go-go related gene protein) Membrane Binding Assay
[0074] Human embryonic kidney (HEK293) cells stably transfected with hERG
c¢DNA were used for preparation of membranes (Literature reference: Zhou, Z., et al.,

"Properties of HERG stably expressed in HEK293 cells studied at physiological
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ratio is greater than about 10,000. [0069] Assays
above were conducted as descri bed bel ow. Protocol for
waswap3ash7 factor Xa i nhibitors | C50 andKi PCT/US2004/032924
Det ermi nations: Substrate: [0070] The substrate S-2765
t . I
e B L, G A R by e hASL B (0 mv
Tris, 19meMdi 6, fl adM dfsCla phh§ .4 UCathpetistbnf assays HaehER Glbdglisg were

perfor g dp oM TORAEE O S Aot atoaenisEi TRt (fnal
concerRB0R lo¥ 0.1 & QhdrfoB’ T%@Eﬁgomgg ?dd%& 91# ﬁﬁ%%%hgentrations of 100
ctor Xa) by follow ng

activity of the eénzyne
uM, 38.B3adidd.1afuNa3. 320 LM 0R BB lniMie. 41 aM, IO&\IMWMTD.@M%M)’O.MS pM, and
buf f er used f% cgr oteol ytic assays was Tris buffered
- T

0.005 iy G180 DHERR conmryvd Neasirun Bhladisate on @ch of Bowplates. Total

binding Wﬁq %%HI%?}%EY é@cﬁ@g%og%ﬂanga@ yaliwsLﬁJ’fefr?%h ag? E)Eﬁl:\ésr{%@%g Non-

specifis @[ﬂd@ﬁ(_g Yaserdth@itbdity SddBoRof WBE_O@CS Oéflﬂ‘%@r%ﬁ?ﬁk‘?ﬁ ?)lace of test
from0O.0lnMto OrM (final). Duplicate sets of wells

componed. eAllssayewerrdita@cbby additivebf $50iL o wienbihdiidragenates (15
were jncluded. Enzyne was added to each well, (fXa

ug Pfo@HKW@fA £$ Hpgl gpnceniraigm) torhe prels Gotab¥olummiceSd Bk psr well), and the

' e r .5 mnutes .at r
pltes FERQRLRHRAL: AN LRENRRKEH, 107G B SFafhe AR, A s
were tqrindniatedinsyasha diitritiom bn seglasdbdrifiirad, folicwtdth Vi dWBshed with
each lll‘ 200m ). The degree of substrate _
cold assgyPwffeps The s Tiess e dred abs R fon oA minemoRaswhicht e

. ' val f.or
Mo 80150 WA ESUARS PR PHIE B e Pl gyor
counted angéacifard ThpdvuhdPeckincEifior, a8 dssts MAR Gsing b lohe thih@te Protocol.

. ..faur raneter equation using Softmax data anal ysis
Seintilzfoi g (pyats e BNRHESs CEMI generrirbhy tied arbaiicpgigunt was
used to%dalcvind thE ﬁé&@ﬁtﬁﬁﬁiﬂﬁ%ﬁ%@ﬁfﬁd&ﬁﬁliﬁ@ Bt &' 2 Ec?rhpglianldf at each

maxi mal hi bition
concentration, using the total binding control value corrected for non-specific binding. The

ICso value was calculated from the percent inhibition curve generated using Excel XL Fit
software (Microsoft). The equilibrium dissociation constant (K;) was calculated using the

equation of Cheng and Prusoff.
Ki=1Cso/ [1+ ([1] /Kp)
[0075] (Literature reference: Cheng Y, Prusoff WH., "Relationship between the

inhibition constant (Ki) and the concentration of inhibitor which causes 50 per cent inhibition

(I50) of an enzymatic reaction," Biochem Pharmacol., 1973, 22(23), 3099-108.

[0076] The following compounds can be prepared according to the procedures

previously described.
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10

determ nation [0073] The assay buffer for this series
o f assays was: Hepes buffered saline (20mM Hepes,
wQ @084 Cl , 5mM CaC , 0. 1% PEG 8000, pH 7. 4)PCT/NSH04/032924
96-wel | mcrotiter plate, inhibitor was serially
diluted in a dyplicate set o f vveyls to give a rang
of flnal nee(ntratlons fro;SpM\o 3mM final. Contr

tor ( I fecincl udgd._The
CX Hn {E n c,) ms@ad doeo e, mells[ﬁ@—ggé@jm
S- 2765 (20 fi nal) was added’and the ldegr ee Q)¢
substrate hydrol ysis was neasure t 405nmon a
Ther momax pl atneae,reader for 5 m'ﬁgg es, using Softrrax
sef t t al t iy m n) r
@%iﬁ | east §q®—%§§ ressi on e oefa

ft war ey in Ltae Pul ).(Literture HN\/‘5'
reference: Kusmc P, et al, " H| qq;)throughput screeni
of enzyme inhjpitors: Auto eterm nation of @
tjght-h @ i nhi ? \t g ﬁtfg}[san‘t s" Anal. Bioc ' y
M)&—Q 6529< 7) @n for f|[t'§t,\ |' " §K°
ibphi bi {6 \d e-response curved was the Nor s@%f_@_m
equati on. apparent ( Ki*) was gdaterm ned. The

overal I was cal cul ated using the follow ng equati on: QMe
rat@ concentration

onsfant K ﬁﬁ
d gene ro A

Ki* Ki = vyher’e[S is sub

(ﬁ@&’ *K the (S

hERG Y I “ej her - atgo- go H & i
Menbr ane Brdi ng Assay [0074] Human enbryonic Ki

(HEK293) cells stably transfect eg w t h hERG cDNA vveNMe
used for prepgdfation of mempranes”(Literature ~

é‘f—gf@b hdu, z. ™
Y&t abtly ép@g,ed iMez”HEQQ?PH
physi ol ogi 24t enper at ure. " Bi ophys. J, 1998,
74:230-241). The assay buffer was conprised of 50 M
Tris, 10 MM KA, ImMMd , p 7.4. Conpetition assays
[0077] or hERGoBIdE lngienﬂoed ﬁet ﬂmrfnwgpmlgrdls::u%om@lrﬂborlirﬂéms and
at. a concentr nof 3.5 M

eXampt(%l na‘%yg ﬁ%retr?tdlﬁgﬁlf gln&eg?n@iqyi%c TR REeipITe 8 odigHHE A will be

apparei¥@s tiasde edomlinary Eﬂ@ﬂll RAAE BN AV hPE\R Iﬁ&dlﬁ@@ﬂdﬂylanéé @i@al@'ﬁ/tls can be
11.11 nM 3.70 nM, 1.23 mM 0,41 M 3.0

made wifoupdepaging\firora e spirit and scope of the 1nvent10n A11 the patents Journal

articles and other documents discussed or cited above are herein incorporated by reference.
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wherei

R"°(anil REF are\enéh mefdere ieBspeaianty stlecRiduseth fih

0.005 MM (1. 0% DVsSO). Each conpound was run in
duplicate on each of two plates. Total binding was

waledosiosdsped by addition of 50 nL of assay buf f BCT/US2004/032924

pl ace of conpound. Non specific binding was determ ned

WHAPMSTHAIMED i§: 50 nL of 50 nM terfenadine in place of
~_ test conpound.

est conpound. Al assays were initiated by addition
of 150 nL of nenbrane honpbgenates (15 ug protein/well
as finhl cohcempeddilaaving thetfoeomwiet |s (total vol ume 250
m. per well), and e plgtes were incubated at room
tenperature forz es gn a shaking platform All
assays were term d iy npfil ration on to
glass fiber filters, gl | owed/by washes with cold
assay buffer. The filteroplates wereyndgired at 55C for
90 minutes, after which, Miggosci i1c’0O (50 nL) was
added to each well of th ried filter plate. The

pl ates were count ed Rfe-§ Pagkard Topcount (Perkin

El mer, Boston, MA) usin one m nute protocol.
Scintillation readi na%{d ounts per mnute, CPM data
generated by the Packard FopCount was used to

or a phamhasgitacadlytahesppablacsetit thierdoifbi t i on of H-dofetilide

.bi ndi ng, for each conpound at each concentrati on,
ﬁsing the total binding control value corrected for

R'*19B nfResek kélectbt ReMle ofbiR donaRiNabiA, Hﬁégé}ghgg!dlogg,e@m alkyl,

fromthe percent inhibition curve generate
Exedialogkyh G 1-ssdformat e hMoekospf (Ors alyd)osaminbiaodi um

i S hat .constant (Kj) was cal cul ated using the
éﬁdﬁ}?&éﬁa&%ﬁg&eng and Prusoff. IC/ [1+ ([L] ) [0075]
consisting of H and

'['C];el tionshi.p betwgen the inhibiti on.conf}c,/%!};fl):]l (Ki) and
& 2OhE PPHaRAYnR ofandiiR " t5re enmbined withdbe nitrogen plem to which

oRiLhit 0 oot . n
G AR B0 0, 01 73 I e SR v 0o
faddikional hgtecantquo ving sneaabers @r pn 8R - £1D-a6 d dLrHémBert® bichelic ring
roceg es.preyjously described. 25Me N [0077] It
BRGEE - BeeY LB S e rPRpest 6415 ieranior g wambers
. r . .
B R O B O et iy LB e e Eh Bl wyih from
Berogp paie ewhstitusnishimlep coflerslyieteated fsdmlthe group leensistingtdfat

dppi enisituontsluisp cofleglcicrsig plsonsis
S AT CEpkl P et S Bl dBg ot ¢ e

R iand Rt dro Rachthbmbéie ind¥pendShtlyl selécRd! from the group consisting of H,

halogen, hydroxy, Ci.¢ alkyl, Cs.¢ alkenyl, C,.¢ alkynyl, Ci. haloalkyl, C;.¢ alkoxy,
Ci.¢ haloalkoxy, (Ci.¢ alkyl)o.2amino and aminoC_g alkyl; or R'¢ and R® are
combined to form a fused 5-6 membered ring having 0-2 ring heteroatoms selected
from N, O and S;

Xis O, S or together with the carbon atom to which it is attached is CHy;
Y is CH or N; and

Z is a group having the formula:

RE
R2¢ |
\'Tl)\f

R2b
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articles and other docunents discussed or cited above
are herein incorporated by reference. 26WHAT | S
WQRWAWENEB6T S: 1. A compound havi ng the formnul a: PEIMUS2004/032924
S. X la O= Ror a pharmaceutically acceptable salt
whehgneof , wherein Ris a nmenber selected fromthe group
,£onsi sti 19 of H, hal ogen, hydroxy, alkyl, haloalkyl,
R 2R ossd R areedck oxgmbers kydependeatty selectnd frmbkthie @aouporopkisting of H,

R a Rarge e nmber,s . n engdent | | e from

t he b e @’o@w@gﬂt ?% CX?loﬁi‘Xﬂ ??é PREY afi] ?@pﬁ ‘ﬁ%ﬁ%—@?{m‘m’f
and oRtia:AlyC Siyhinioes Rt R™tE R¥F hicqgiemn t@%&ﬁ%ﬂ\@itﬂ\‘fﬁeﬁrlntervenjng
each is attached to forma 5-, 6 - or 7-nmenbered

non@KE) o farmg Fradh-rty, §ra-memberedaing havingafrom 0 to 1 additional

het i I r.an 8-, 19%:, - Qr. oy .
1 R o RS 58 ek OOl 84 seid ring being
het durtat eubstitungl wethtfesrs zeato dwb elibstdedn® indbim dBRIPRI & ted from
selected from, N S S(O and 8(82, said_ring being

f ur theegrowR eRasisting of Guiseotr it ess 615 alkonl COYdtaxorsdt s

i ndepe I ected fromthe group consisting of
Sprarsts-

al k 0-2 am no, oxo and an am ne protecting
group; R and R are each nmenbers independently sel ected

from the grbgroonrmindtafietpimfl, Mhehah Xgisi. hydr oxy,
al kyl, 2-6 al kenyl, C2-6 al kynyl, hal oal kyl, al koxy,

1-6 haj oal al kyl,) o-, amno.and am noC -6 al kyl; or
R and R ar Zﬂ%g@dﬁg?%oé%'dtogc%aé%%’yhfeﬁé%%?\g nember ed ring
having 0-2 ring heteroatons selected fromN, and S; X
is , Shor tTgaohgrounidtof cldie IGaHasin REGETH 6r Mlbgh. i t i's
attached is Yis CHor N, and

5. The compound of claim 1, wherein R'® and R'° are each members

independently selected from the group consisting of H and C;.4 alkyl.

6. The compound of claim 1, wherein R'? is selected from the group

consisting of halogen, hydroxy, Ci.; alkyl, C;.3 haloalkyl, C13 alkoxy and aminoC_3 alkyl;

7. The compound of claim 1, wherein X is O; and Z is a member selected

from the group consisting of

NH NH NH NH NH NH NH NH NH
A NJ\ A N N N N’u\ (\NJk NJ\
HN ,\?-I C/N <;' Cl)i\) S\/l OS‘:\) OZS\) Hl\(\)
NH NH
N (/\N " L NH NH NH NH NH
et HN") M@ e~ Mesz EtHN EtN BUHN
NH
N N N N N N NH
HN \ X \ (\ (\ NMe
é q q g, N Sy S jﬁe N NS
H Me H Me H Me,N O Q
Me
NH Me NH
JC JC NH NH NH NH
O‘\ N HN Hs}xJk Hr;:’u\ and  HN
CO,H Me OH OMe NH, NHMe

8. The compound of claim 7, wherein the moiety -NR'™®)(R') is a

member selected from the group consisting of
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Zis a group having the fornula: 2a R 2b 27wherein R ,
R andR are each nenbers independently selected from
w0 b@s@s436p consi sting of H, hydroxy, alkyl, cyetDabigs 032924
C - al koxy and al kyl)o-2 am no; or optionally, any two
of R, R andnNR,are-talen togetkms, with their
i ntervening atonm(s) to forma 3-, A, 5-, 6- or
7-menbered ring having fromO to 1 additi onal
het er oat o i ng nepbens sel ectedNfrom, /N S _S(O and
S(O) 2, §‘3@|ng b’&[__g furthe’?'\_p%tlt'&t_eﬁ“:\ﬁcth from
zero to two substituents independently selected from
t he group consisting of 1-6 al kyl, hydroxy, 1-6

al koxy, C/2K, oxo (C al kyl) am no. /2« The
con‘pound— | ai N1 i n XNi s )~M8. Fhie und of
claiml1, relnYls N. 4. The corrpound of " claim,
wherein Ris H or hal ogen 5. The conmpound of claim1l,
wherein R anﬁi‘@ are ea nbers |nd,@léﬁoently
selected fro e group sisting of \H_dm¢ Cl-4

al kyl. 6. The conpound of claim1, wherein Rl is
sel ected fromthe group consisting of hal ogen,
hydr ox9., C1Tl% ednppundGif-cdaitnad,odidksih Z i€a-1Bembdrerlectmd drom the
am ngCi § al kyl; 7. The conpound of claim1l, wherein X
group pASISUAR R 7 i s” a nenber selected fromthe gr oup
consisting of HNH NH NH HNH NH NH ( HN- MeNNH
NH NH

e S5

|
Me

10.  The compound of claim 7, wherein R' is selected from the group

consisting of H, F, Cl and Br.

11.  The compound of claim 7, wherein Y is N; R'* is selected from the
group consisting of H, F, Cl and Br; and R'? is selected from the group consisting of -F, -Cl,
-Br, -OCHj, -OH, -CHj3, -CF3 and -CH,;NH,.

12.  The compound of claim 11, wherein R'® and R'® are each

independently selected from the group consisting of H and C;_3 alkyl.

13.  The compound of claim 11, wherein R'® and R'® are combined with the
nitrogen atom to which each is attached to form a 5-, 6- or 7-membered ring having from 0 to
1 additional heteroatom ring members selected from O, N and S, said ring being selected
from the group consisting of pyrrolidine, piperidine, piperazine, morpholine, homopiperidine,

homopiperazine and thiomorpholine.

14.  The compound of claim 1, wherein X and the carbon atom to which it

is attached is CH,.

15.  The compound of claim 14, wherein Z is a member selected from the

group consisting of
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cKa a o (tm i v & OHOw HNHWwe 8 The conpound
of claim7, wherein the noiety -N(R1L13XRl ) is a
woreooso848sEl ect ed from t he group consisting of PEFUBRbIME2924
-NMe - N>- - Nve - NBOC- S - > Nve - VM - V-NH
9. Thechonmgund NQf claim8, NH\/\herﬁgn Z ins a er d\
&

sel e gTin AN
The torrp&undnéq gih] 7o vher &id Rofjs\)seloécﬂedu om
the groupy' consi |ng mf H F d and Br. 11. The

er e| "N, ROFs sefect edw
f r o @ h/?_\)st | I—NezNI%l\ @HNand eBr~ apev-R i s
seI ect e:d from t he gr oup conS| sti ng o -F, -CI - Br,

\an N12 e C(B\mJOU

of cI é_)w\heCé\\n N q;/hcg\ ep
sel e d fr m t he gr oup cohsi si"ﬁ ng of M‘F'I‘ I k M;S
The co Hel aiwm 11NHV\hen\e| n R andNR are conbi ned
Wi t h/tie n| % Jom, 1, S vhjeh eagh js'attached to

3 f or ma &y ¢ 7- anenbémeed mieng havingwd romto 1
addi ti onal het eroatomring nenbers selected from, N
and S, said ring being selected fromthe gro

1 consi stng dhegpmpenpdiphelainpi peyheseindhe pojsty HRIDR™) s a
) memb ge;ggfgdl tﬁg)%%%ﬁlﬁgﬁ% of honopi per azi ne and

I onor phol i ne npound of claim1l, wherein X
and the carbon atomto which it is attached is CH .
—NH, —NMe —NMe,
— —N O —N NMe —N N-BOC

3 —N:] - Q and —NQNMe

1 17. The compound of claim 16, wherein Z is a member selected from the

2 group consisting of

NH N\ NH NH
MezN)J\ [N>— C’NJ\ and O\]k
3 Me .
1 18. The compound of claim 15, wherein R is selected from the group
2 consisting of H, F, Cl and Br.
1 19. The compound of claim 15, wherein Y is N; R'? is selected from the

2 group consisting of H, F, Cl and Br; and R!9 is selected from the group consisting of -F, -Cl,
—BI‘, -OCH3, —OH, —CH3, -CF3 and -CHzNHz.

20. The compound of claim 19, wherein R'® and R'® are each

2 independently selected from the group consisting of H and C;.; alkyl.
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15. The compound of claim 14, wherein Z is a nmenber

sel ected fromthe group consisting of 29NH NH NHH V H
woRqs/0348hH A GLUL L i HMe HM HJ MCx CH BYEUE004/032924

NHVe 16. The conmpound of claim 15, wherein the noiety

-N(R)(R) is a menber sel ected fromthe group

consi stiNg Ofpe cohoi¥E of Blihn 19, ﬂY@.P'}k* th th
- e- - H NI\/leec70 pThe c(:)orrpound vg %?e nn%dWI ©

nitrogen atomorybrchsatle ot attclisdamiome a §r,@d pr 6ﬂn&nlsdred1gng>ha\hhg from O to

.NH - 18.. Th | R
1 addifignal helEropipBhiing E egRag oG T Kok g NoFee B SHUTERE Ui ifected
from th3. gra_ﬁk?c&ﬁﬁﬁﬁg BEp Hrolidiad, Pipkpidinth BipelaRing in%{:d}{ohﬁs 'h%moplpendme

sel’ected fromthe group consisting of
homoygiperagint Rditbiogwirplaaling- f rom t he group consisting o -F,
-d,

22.  The compound of claim 1, selected from the group consisting of

HN HN g so C ”\5_@_'\4(” p s 0
>\_< >_«Oo Ne N 00X N=
HN@—CI Me HN“Q"C'

(_ _N)Boc NHMe

NMe, NMe,

S ad
El\\l C HN g 0 E : p.
e OOHN—@—C! o HN—{\E)-c:

~ e
EN C HNP—S 0 S ps
:/l.e OoHN—@—CI and OoHN@—Cl

23.  The compound of claim 1, selected from the group consisting of

31



(W]

O 0 3 & L b LW N =

-Br, -OCH, -OH -CH, -CF and -CH NH . 20. The
conpound of claim 19, wherein R and R are each

w0 pabspreseent | y sel ected fromthe group consi stPEUSI0044032924
and G -3 alkyl. 302 . The compound of claim 19,
wherein R and R are conbined wt he nitrogen atomto
V\,hl ch each is™&ttached to forma , 6- or 7-menbered (—5

HN, T @-a feomO_to a,g ' het eroatomri ,—-\<N
N e Y select ed fE .S, said rj ;g%}‘s °
Q sel ect e {r/ ™Mt he gfoup com! '§—t' g of py¥rorHdPe

pi peri di ne, piperazine, norphofine, honofi peri di e\ /¢

honopi perazi ne and t hi onor phol |/rl1;e§;€}22 The conpound of (—_)

claim1l, sel egkted fromthe group nsi sting of NHWe /_<

HN t;e‘ﬁ«;on'potmd d,% sel ect f MHtH °
Nc sisting o HN\)H ed@,

Q HN 247°% €O 0Si ti o,n corrprl | phar maceut i cal | VN—Q—C'
accept abI exci pient and a conpo?njg‘ of any of clains

1-23. 25. A nethod of treatlng 0 educing the risk of
a condltl on jM3, a R?. f gof%diti on character| zed N

é‘o‘throrfb |S|ngthe st,@
L’ @ ering to s?; / Qerapeut :
ef Feccf unt of a compound’of claim. el

N=
N Cl
nmet hod i ?T:accordance wth claim 25 V\herel n sal d \ / "
condition is selected fromthe gr ‘pr consi sting of: r °
acute coronamyezsyndrone ny ar;h@ i nfarction,

&@ﬂ -0, e, §O4 %

o F HN \/ Cl HN

Z—Z

NHMe gN“z ~

HN HN g sO\ HN@N@‘S [o} HN)_Q_?N—;E >—S [e}
>—< \>—< Me,N 0o N=

MeaN o0 N= et OOHN = cl ‘ F HN—O—

¥ HN—Q—CI F \ 7 \_7

24. A composition comprising a pharmaceutically acceptable excipient and

a compound of any of claims 1-23.

25. A method of treating or reducing the risk of a condition in a mammal,
said condition characterized by undesired thrombosis comprising the step of administering to

said mammal a therapeutically effective amount of a compound of claim 1.

26. The method in accordance with claim 25, wherein said condition is
selected from the group consisting of: acute coronary syndrome, myocardial infarction,
unstable angina, refractory angina, occlusive coronary thrombus occurring post-thrombolytic
therapy or post-coronary angioplasty, a thrombotically mediated cerebrovascular syndrome,
embolic stroke, thrombotic stroke, transient ischemic attacks, venous thrombosis, deep
venous thrombosis, pulmonary embolus, coagulopathy, disseminated intravascular
coagulation, thrombotic thrombocytopenic purpura, thromboangiitis obliterans, thrombotic
disease associated with heparin-induced thrombocytopenia, thrombotic complications

associated with extracorporeal circulation, thrombotic complications associated with
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unst abl e angi na, refractory angi na, occlusive coronary
t hrombus occurring post-thronbol ytic therapy or
w@owsAsssbnary angi opl asty, a thronbotically nedi/asmd4/032924

cerebrovascul ar syndrone, enbolic stroke, thronbotic

1nstn§ﬁén?e{"tﬁm shEl?QsSéa‘?@ltac b# s&n&%&a@&s&aak&tha&&aﬂén b LA08E billoon
deep venous thronbosis, pul nonary

pumyp; oampu by pr ca:tdsts e'aivnaa:ndcbondltnoawmsmmingrthezﬁﬂgngl ofprasthetic
d t hronboti c thronbocytopeni c purpura, thronboangiitis
eViCgH| i t erans, thronbotic di sease associated with

hepari n- |nduced t hronbocyt openi a, thronbotic

conpl i cat i ONPheAmsB6H #raahibitinl F tBXEdaaERIiBR6E/blogical samples,

circulation, thronbotic conplications associ ated w th
compgisingsonigaang said samela stithescompaing of eleinyd her

i ntravascul ar catheterization, intra-aortic balloon

p u rrp ’ on 1 1 1

e 128t e mEABh 1P AcoGRLALAR I Blekf 25 DerEld {ifbund s
admimistetedrildy od intratdniousig. t he coagul ati on of bi ol ogi ca

sanpl es, conprising contacting said sanple with a

compou of 1 28. The nethod.in_.accordance with

et . 8‘3?’&“&8#58%%{“@ i ﬁﬁn‘iv%ffrsl.nesaldoqogmoynd is
admifibtetddtih @Mﬁlﬁﬁﬂﬁbﬂ Wlt%gct stdfie method in accordance with

claim 25, wherein said conpound is admnistered in

conbination with a stent. 30. The nethod in accordance

with cl38 m JBre Wtbﬁéimacgard@n@%wﬁb alatm 28, wlekreini sgideqorpound is
admitiBteftATR BRI BoMiR aaset?c?rf:(f)tﬂgrabgﬁ{caa%gﬁ’tt. lc agent. 33
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