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2, 4- Dl OXO S- QUI NAZCOLI NYLARYL SULFONYLUREAS

CROSS- REFERENCES TO RELATED APPLI CATI ONS [ 0001] This
wappisiccasson cl ai ns the benefit of Provisional PCT/US2004/032921

Application Ser. No. 60/508,564, filed Cctober 3,

2003, the disclosure of which is incorporated herein

by reference. STATEMENT AS TO RI GHTS TO | NVENTI ONS

oot IR O TR A OB LA R RSl QR B UREAS

"SEQUENCE LI STING " A TABLE, OR A COMPUTER PROGRAM
LI STI NG APPENDI X SUBM TTED ON A COVPACT DI SK. [0003]
NOT APRER GRBLIEE BRRFGREENT GRETAETEDVEPPL SN TIORE

Thromboti c conplications are a major cause of death in
[0001} hdhisrapplieationl dlaimg thedhangfit eRnpisienaloApplivatien Ser. No. 60/508,564,

hCat 20 . e ute. myocardjal, infarction

fled EATRL 3 PRI IR e o PO 1N Rl Rer i B rfee.

i schem c attacks, strokes, peripheral vascul ar

di sease, preecl anpsi a/ ecl arnpsia, deep venous

Chr . I . ! .

congal oy aENr S TORIHTE A0 IRVEN LUK HERDE Blper

Thr FEDERALANOISPONSOREDRESEARCRIAND SDEIVE?L()BM ENT

fo i [ [ve procedures, e.g., angioplasty,
“mozkaiﬁ?ﬁ%ggﬁﬁggﬁi ectony, post CABG (coronary artery

bypass graft) surgery, vascular graft surgery, stent

pl acements and insertion of endo vascul ar devices and

orehia b ener al | ht | at el
RESHRISSER TG, L SHOIR R R s ik Pk Eopgprpr
PROGRAN LISTING APPENDIX SUBMITAED 08 ¥ OMPARET DISK.
vascul ature, becone activated and aggregate to forma

[0003} n NOWHASPLAGABEEst ur bed bl ood fl ow caused by rupt ured
atherosclerotic lesions or by invasive treatnents such
as angioplasty, resulting in vascul ar occl usion.

| et activation can be initiated by a variety of
ggg,ﬁfs? e.g. ’B CKGROUND OF THE INVENTION y

[0004] Thrombotic complications are a major cause of death in the industrialized world.
Examples of these complications include acute myocardial infarction, unstable angina,
chronic stable angina, transient ischemic attacks, strokes, peripheral vascular disease,
preeclampsia/eclampsia, deep venous thrombosis, embolism, disseminated intravascular
coagulation and thrombotic cytopenic purpura. Thrombotic and restenotic complications also
occur following invasive procedures, e.g., angioplasty, carotid endarterectomy, post CABG
(coronary artery bypass graft) surgery, vascular graft surgery, stent placements and insertion
of endovascular devices and protheses. It is generally thought that platelet aggregates play a
critical role in these events. Blood platelets, which normally circulate freely in the
vasculature, become activated and aggregate to form a thrombus with disturbed blood flow
caused by ruptured atherosclerotic lesions or by invasive treatments such as angioplasty,
resulting in vascular occlusion. Platelet activation can be initiated by a variety of agents, e. g.,
exposed subendothelial matrix molecules such as collagen, or by thrombin which is formed in

the coagulation cascade.
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exposed subendothelial matrix nol ecul es such as

col lagen, or by thronbin which is forned in the
woaegBass on cascade. [ 0005] An i nportant nedi aPor/uso04/032921

pl atel et activation and aggregation i's ADP (adenosine

e hat ased.from s
[OOOSE Andllhg?)%gt mf: zétoill\g s@gﬁ ae? a?tévaﬁgg ﬁn%aggrs%q OBIJIS é{?P (adenosine 5°-
diphosphniep whichde rdl Gaseds ficin SoCplblckgein B dadchilaai¥®uipon &tidration by

from damaged bl ood cel |l s, endot heliumor tissues

Vanouﬂ\@g?rv%usu@hawl agsm gnddhombin,andfpom é@m@qurﬁmd esilspendethelium or
tissued?! ﬁétﬁ‘aﬁ%ﬁ b Qg? a%e@fﬂ'té 1'111%3{&&191{% g%k ﬁfoﬁnd@ t{% & 8l&kabilization of

aggr egat es? e ors ne
existu:mgate@aaggltegmse PMEIENAD@demptﬁDHleﬂwng @ggegzitldnt #e activated by

rivatives and. ant agoni zed hy ATP {adenos

ADP i SPIGHRD 415 Mt wAtivan B S8 Has ey AR (aplgposyass>’ ctnph@%phate) and
some (Q ifs (ﬁﬂVﬁﬁ@e%Dngﬁg‘ @@tB l’g‘};ﬁgsﬁhr%(gﬁ 1%;5 83f5 P eﬁ“ﬁ%rgl@ie

| atel et ADP receptors ers of
platelqt éd%&)t&@clstoacaw mmé)drsmfﬂpmfannbf Ry mcemgm laummterdeby purine and/or

pyrim 3 R o T S B, o s DA e - & Gupstock: G1(1998) Trends

PharmRob 86 99:4)6- 5[15))006] Recent pharmacol ogi cal data using
sel ective antagoni sts suggests that ADPdependent

t { f
om0 S5 B ALARD el 90
depen&mplﬁ&ﬂetl aggghtickBreqdBites3Rfyationnaag dast tho ADﬁr&ﬁBto@é (Kunapuli,
98)._ Biochem J. 336:513-523; Jantzen
S.P. (1a?|98) 1@ Preriresod Scid S 398‘1K113}9ptr111$)1’ &oReniehd e,lpt(b‘}%)

Bzochéwl?ﬁgﬁési? thHt?é‘ﬁ IeRL. ei&@?%% ﬁ% oEﬁ&f f-gy). One

malatespos ase acti ion and’ Intrace
receptezdppeamtorbbidenticd iothe almhed P2le geoepted rhaliatpd picdplélipase C

i A SR ST R LS A SOl
The seas@ylbdelet RS fb%@ptoMﬂlqﬁﬂéh@for ‘éé@@%ﬁﬂm%e&lﬁ@s B8t of adenylyl

cDNA for this receptor has recen been reporte
cyclasg.Hiylolesytar gloning ofdhe geyle. or(cmm forMhts re@phOP202) R AEcently been

cepor AR PAEIRE0 081 3300 RSB oic

and sigrfaling bfdp&iﬂeB tlBs r&bpt@f hadﬁe%ﬂ PrevidBsy t%ﬁn&ﬁP@S?)Dp (F J?e-ﬂholm B.B. et
uI [ 1998 Trends Pharmacol. ScL 91-

al. (19§@4§1 rlgr%%%)cl’% uaapulas R(19849), T@@Mh@m?é@il '5@ 19:391-
394) o PRY &R PHechler, B. et al. (1998) Blood 92, 152-159).

[0007] Various directly or indirectly acting synthetic inhibitors of ADP-dependent platelet
aggregation with antithrombotic activity have been reported. The orally active
antithrombotic thienopyridines ticlopidine and clopidogrel inhibit ADP-induced platelet
aggregation, binding of radiolabeled ADP receptor agonist 2-methylthioadenosine 5°-
diphosphate to platelets, and other ADP-dependent events indirectly, probably via formation
of an unstable and irreversible acting metabolite (Quinn, M.J. & Fitzgerald, D.J. (1999)
Circulation 100:1667-1667). Some purine derivatives of the endogenous antagonist ATP,
e.g., AR-C (formerly FPL or ARL) 67085MX and AR-C6993 1MX, are selective platelet
ADP receptor antagonists which inhibit ADP-dependent platelet aggregation and are effective
in animal thrombosis models (Humphries et al. (1995), Trends Pharmacol. Sci. 16, 179;
Ingall, A.H. et al. (1999) J. Med. Chem. 42, 213-230). Novel triazolo[4,5-d]pyrimidine
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[0007] Various directly or indirectly acting synthetic

i nhi bitors of ADP-dependent platelet aggregation with
wanbistoazassbot i ¢ activity have been reported. ThReTmsalohp32921

active antithronbotic thienopyridines ticl opidine and

comp%q%g :hﬂﬁeglb Idés&r aﬂgﬂ%%g%gié&{ @ p%é{)gé fli‘%g glrncgraltlc compounds

as pla‘%idifm chlbt@ﬁﬁl]ﬂﬂﬁ%kﬂ%vé atsoBeBD @ﬁ@l’ﬂ%ﬁntWO@%@lJth §“ he target of

and ot her ADP-dependent events indirectly, probably

these gntihiogrhetic icompodnds appeess &bbetherpdatelet ADErrs¢dpta maetiatng
inn, M. & Fitzgerald, D.J. (1999)
inhibt égﬁ ewlel‘(;}% ©1667- 1667) . Sorre puri ne derivatives of
e_endogenous antagonlst ATP, AR-C (fornerly

[0008kP@e<§plt %ﬁ;e BIUABIINS, emsf@@s;@gd ?qvmorap&e@taeemtméADP
| [
roceptfy Bk, A poH SRR Rlre 08 BRTIT bt 85 BB byt having
antithrombeiic aeefivitshthadre asefultbdied sre¢dlivnland s tredtn@ht of eB8bYascular

Trends Phar pacol cL 16, 179, Ingall, A H et al.
dlsease&@%)cuﬁﬂy epe relterhto #yombesis.230) . Novel

triazol o[ 4,5~d] ryri m di neconpounds have been di scl osed

as - antagonists (WD 99/05144). Tricyclic conmpounds as

8: 2E:I(E|()§tedA| nB @gm&gﬂ&bﬁgﬁépmfﬁgbeen

antithronbotic conmpounds appears to be the platel et
ADP receptor nediating inhibition of adenylyl cyclase.

[0009] 0008] LiDergpaspects the presewsripountids pravidessomposids havimgdhble formula:
for nore effective platelet ADP receptor inhibitors.
In particular, there is a need for platel et RRDP
receptor inhibitors having antithgo ot|C//Et|V|ty
that are useful in thejpreventart /sqL§v?eatnent of
car di ovascul a1 di ~NParticul agl yy'idhose related to
t hronbosi s, BRIEFSUYWARY OF THE | NVENTI ON [0009] In
one aspect( pre entN’i n@ent i on provi des conmpounds
havi ng thep¥or or R pharmaceutically acceptable
salt thereof, V\herel n Rrepresents Hor alkyl; Rl

or a phERLESRIEISy acoeptabl@ lsal® e ORhdrbRR %épr@bm IH oxf@]! OAkWyR!

3.5 cycloalkyl and 3.5 ¢ cIoaIkyI R2 represents
represgnifg apranbes seleeted &Oﬁﬂénﬁ-ﬁ allsgll 6ge haloalkxly Cs.s aycleallpyl and Css

cycloalkyl-alkyl; R? represents a member selected from H, halogen, C,. alkyl, Cy_¢ alkenyl,
C,.6 alkynyl, C1.¢ haloalkyl, Cy.6 alkoxy, cyano and ~-C(O)R*, wherein R* is selected from

Ci. alkoxy and (C;¢ alkyl)o., amino.

[0010] The letter L represents a 1 to 3 carbon linking group selected from -CH,-,
-CH(CH3)-, -CH,CH;-, -CH,CH(CH3)- and -CH,CH,CH,-. The symbol L! represents a bond
or -CH,- . The symbol L? represents a bond, -NH- or -CHy- .

[0011] The subscript t is an integer of from 0 to 1 when L? is a bond, and is 1 when L2
is -NH- or -CH,- .
[0012] Ar' is an aromatic ring selected from benzene, pyridine and pyrimidine, each

of which is optionally substituted with from 1-2 R? substituents, wherein each R® is
independently selected from halogen, cyano, hydroxy, C;. alkyl, Ca.¢ alkenyl, Cy.¢ alkynyl,
Cy.¢ alkoxy, Cy.¢ haloalkyl, Cy.¢ haloalkoxy, Cs.s cycloalkyl, Cs.5 cycloalkyl-alkyl, Cs.5
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2-6 al kynyl, hal oal kyl, al koxy, cyano and -C(OR ,

wherein Ris selected fromal koxy and ( . al kyl)o-2
warmsm32488010] The letter L represents a 1 to BCTaShomo32921

l'i nki ng group selected from-CH2-, -CH(CH )-, -CH CH

cycloaikyl—a%x@'{(@" a)kyl)?{n lengaﬁé)%ﬂ %(%@KEE%% 3ebﬂt S

repre ents a

-O(CHa)ud¥Rd")> ad-(Chle):NRF),, |
2 )uNCRP 21 W\}\]h[egﬂ%ﬂg slﬁlé@gﬁtg%ﬁg bh B{t%éer loP fi[%ﬂ’l 1to 3,

each R3‘n s?&fr er?({en lxlrgéTe%?é H, hde@(leZ]l 6 Ay, iGh. 5aﬂcoeuyp¢fht6|a¢kyl)o -

indgase REE q d
ek ot g P i‘“%%?f%&?ﬁ Bt A S s FhGRO. and

ch of
OPﬁOH@' $UpR | EraupR @tachmﬁneumom@he &inbised Rl m@éﬂﬁ%g&yatom to form
hal o . cyano, hydroxy, C alk
n azeé‘ﬂ% ?E’?F‘%h ng@r Pﬂ’ffﬂ ni‘gG al koxy, hal oal kyl ,
hal, gal kox cl oal k I,
[0013] d%?éﬁ/ msm?éylled @@I@cycdicom%}ﬂ maibepcy ,fu@kllﬁi@chc a:romatlc ring

Syswm%mﬁa&%%?‘ go%jé%t‘é‘ioﬁfoﬂf'é(?ﬁ%é éifoinbNOEﬁ gng Saﬁs nng vertices,
the ring m@gebemg optiarnly sﬁlﬁkh&te&@ﬁh ﬁnﬁ $ t(? onyﬁ&‘iﬁﬂ%&ﬂks}/ 8vherem each of

dr ox

ected.from H
the R’ %Eﬁ%tgemamn Rertontlseionird samaibeipiss, spirechaitoky. ALy, Cy.
Tkenvi I t| 0 R groups
lkenBCKY SR, & SuBbR ey ) 2L HRNBIL, A0 SOUBE

attached to nitr
cycloallkyloatkyloCs.oe yel etk yaziitor b Q r .
mdepex{de 3419 Q Cﬁ% I'i, g Q@i i an%}nb)g?e%lﬁir%%gc Ct(:@}lgeodrngg g%bw 1s
S0 H e Cos O Cos AR sy&(@rmalkyDo, amino,

0014 ti onal ly having from1l to 3 heteroatons sel ected
[0014] f r Keseaiiaveptian turthey pV(B/Il(ﬂﬂS(IXhSI,‘InEtdéﬁtldaﬂ B&in Rﬁ(\(ﬂ@ﬂ‘é‘ RftaMng one

t.ut th . f 1to 3
or moreQﬁ{théjﬁlﬁJ\)e%?r%BQ@é]dg ruila g%m%rﬁ vmhre? p%rmgg@uggﬂy aqgepinbleiescipient.

substituen
dependent |y sel ected from hal ogen, cyano, hydroxy,

[0015] ' afkgher aaslpﬁgﬁ);he pres@t viepiign. progldesmetholis 6f tredtiad thddmbosis and
thrombdaad &ﬁkéﬁ@&ﬁdﬁ%m? &103'1‘3&891]8 iy%efeér?g g%n%% Cl}gg}bgvlfr)& alpﬁl;léhﬂa gl?ove is

cl oal kyl oxYy,
admlms@g;q% omp@enmdelpahd@mbhyremeg@t ed fromH, hydroxy, 1-6
al kyl, al koxy and al kyl)o- am no.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Figures 1-3 provide structures of selected and preferred compounds of the

invention.
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[0014] The present invention further provides

phar maceuti cal conpositions containing one or nore of
woOheosabpse conpounds in adm xture with a PCT/US2004/032921

pharmaceutically acceptable ex0|p|ent [0015] In other

Creati ng PRRAILEIDESCRFTION O Bk IRNERTIONG (i ons

Definitiondi sor ders wherein a conpound having the fornul a

—aboy s adm nistered to a patient in need of such
[0017f ¢ g“i‘?ﬁ%fﬁt "allgyk], b itseiSoRpyaron aoptheHEuDEAAN NGB A 0mBSs otherwise

stated Fd Q‘#‘a‘i gﬁ ok bt?hngﬁéﬁvéhc fh l‘gﬁfd%{%}%erﬁdt%l ﬁagju&{}a/glrwg%er of carbon atoms

ed conpounds e 1 nvention

demgn%(CRlz m'll-ﬁiieéﬂé ohkifo él@MEi\dIHdﬂéb Detdniiléd Okl @odufls iddiede methyl,
term"al self or as part of another

ethy, by SN EPY B RHEL BB Ha s Y pAeei, rehexyl, n-heptyl, n-
octyl, §1§d ek, The @érﬁlr‘%[)l&\ﬂ PhakR Hud hﬁgﬁﬁﬁ%ﬁ (aﬁlgq oy is DRV hﬁzqng one

he nunber of car atons desi gnate ans
or mOIteoloelb@thondar Pionikyly, e derp '@ﬁ(}mﬁfl"a’ekyd togainestutanal al]dya group

b
havind Gl o el g 1S e SR ol AV rpugs methde vinyi, >
propery®.Cdrivtyl, ﬁ@gpdd?&tyl '2k(%utaméﬁyﬁ)ez mpeﬁ‘ﬂahféﬁyll 3-(1 @fffe‘hﬁldiéﬁyﬁnethynyl

unsat ur at e (?rou i Sone havi ng" one or
1-and &onn@pmﬂo}rbgtynst}/ and thelhygher h@nt)bgmaﬂchisbymst Theetélm §cytch)a1ky1"

s QRS L B YR8 5P, 0BT LB S

and beurrg:ﬁlﬂlgteawran@d or t%vmgr 1R8N tharCéd ddublezbdnﬂ%ﬁz%eﬁﬁﬁig’ vertices.
2-(bu a i enyl pent adi e 4- pent adi enyl ),

When g¢ ? us ‘3181 @mh%gmwlt gﬁ(l@dt Wﬁyltl Cs.a0f Qﬂﬁ@ltﬁﬂ@h,eth
cycloalﬁlm?l)ﬂﬂ)i 19%211!1&9 ottgltﬁf‘re% & e &%ﬁ%ﬁ) 051% hlrlee Ihf%r ?klyi Bortton is

ocar bon rlngs avin I'ndrca
an alkgememoiety bavingBof angdd dﬁbd«;drl)orﬁz[’tdmb €.pg CEHL L 5CH2CH2- or
ted or having no nore than one doubl e bond
'CEbC%@k§g'n ring vertices. Wien "cycl oal kyl " is used in
conbination wth "alkyl", as in C3.5 cycloal kyl -al kyl,
[0018]); h&he {esme alkoxy, b'dtlkylmmn% an fafkylthio'h@v ¢hibaloxy) reesetan their

B T
via an ()Ey@n,ator@'ﬁr ammWor ®8ulfur atom, respectively. For brevity, the term C.

salkylamino is meant to include straight chain, branched or cyclic alkyl groups or

combinations thereof, such as methyl, ethyl, 2-methylpropyl, cyclobutyl and
cyclopropylmethyl.

[0019] The terms "halo" or "halogen," by themselves or as part of another substituent,
mean, unless otherwise stated, a fluorine, chlorine, bromine, or iodine atom. Additionally,
terms such as "haloalkyl," are meant to include monohaloalkyl and polyhaloalkyl. For
example, the term "C;-4 haloalkyl" is mean to include trifluoromethyl, 2,2,2-trifluoroethyl, 4-
chlorobutyl, 3-bromopropyl, and the like.

[0020] The term "aryl" means, unless otherwise stated, a polyunsaturated, typically
aromatic, hydrocarbon group which can be a single ring or multiple rings (up to three rings)
which are fused together or linked covalently. Exemplary aryl groups are phenyl, naphthyl,
biphenyl and the like. The term "heteroaryl" refers to aryl groups (or rings) that contain from
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-CH CH CH -). [0018] The terms "al koxy," "al kyl am no"

and "al kyithi o" (or thioal koxy) are used in their
woamsaazdsenal sense, and refer to those al kyl gCows2004/032921

attached to the remai nder of the nDIecuIe via an

fur.,ato
one t‘%‘é%%?{r%gﬁ% .sa@ct@@‘grﬁglvllg{ 8 ufﬁlt’d er i %hei IEg}'P gen n%%l siugﬁlr atoms are

optionalzexidizedj sl the eitstgen a@ht(s)(ﬁﬁabpuorbﬂ?f REhechifdd. A Gbtefoaryl group
thereof , such as nethyl,

can be qti%im dgtg(%ﬁcg{ I&fea gg’%hg%fy%}gqn @[rtg).}gha%lgp eroatom. Non-limiting
exam;ﬂ&%ﬂﬁf&@é&'ﬂ@%ﬁ%ﬂ mclh@@i?yrrg g%x?g‘ly d?%{ﬁrc}lﬂél -pyrazolyl, 3-

hal ogen, ensel ve
pyraZ@Mbé’,ﬂme@ntyl 4mlaudazcxlnyil pﬁazmylh@-ramaﬂylsﬂakaﬂolylas oxazolyl, 3-

1soxazfxdyg,oé{l ona 0? lg)islé’ g%lgug'ﬁnhl%lylhﬁ'lt%g%l&be5“"%11&?@3’1(9(8:1{?4{3’1{%’[““}’1 2-
thienyl, I3cthicslgl, a%}@iﬂ@l 3 al%rﬂ‘?fl bﬁ}‘rﬁﬁidw lg.. clrﬁgﬁld‘?f( 3 Sothiazolyl,

he term "Cl-4 ha oalk iS nmedn to
PuﬂnYﬁarz -ponzEnidazal Mly ben@pzrazolv} pihdadyb étlmqu,lnoflyl 6h$aqmnimﬂ,5tly2

qumo%;lelgkp gqﬁl'ilf(&é %—g gyé, agxh?t %Lhno S ]p%t}%ﬁwtgg{s [ﬂ)ra of the above

noted mypamhlhdtgroanybﬁag systeniy 416 96186t RrofH B Rrov d}fécgéi)‘ﬂal}?@s@stltuents
ering or multiple rings (up to three rings)
dﬁﬂxﬂmﬁ V&re fused together or |inked coval ently.
Exenpl ary aryl groups are phenyl, naphthyl, biphenyl
[0021]andstuked hérkie, thEhernt 'é}remrbdnmhetméadt to inefude %xygeml nitrogen (N),
ngs) that contain fronmone to five

Sulfur%e) ESQ{ Pﬂgélls),el ected fromN, , and S, wherein the
nitrogen and sul fur atons are optionally oxidized, and

[0022); hEhejermogbarmeaceuticelly aceeptablei sakisi! is ynaanaibanﬂudeshlts Af the active

PR s B B A S S
partlctﬂ}araﬁbdtﬁﬁerms‘ foned Gﬁ@ﬂiddmrﬁ)hﬁ&’soéesbﬁ‘&!d%elﬁ Wﬁé'nQ:lo)i*pounds of the

yrroly yrroly yrazolyl, 3- pyrazol
presenﬁlqeﬁqt@gzc@pﬁppn rej;at;v,ﬁyoaazzcbq: ﬁ}nctlgwms,rb)ase aﬁmwis ychn be obtained

4-
by congac?fsf%x 2 o}.ltrdefogﬁ %ﬁ ?‘%\c)zﬁo oilr}%ouledS "i‘l&% &\{{ﬁcmng- Ialflﬁ‘)l(l%é)glt% desired
base, eﬁhéruregxi or i -afsurtg‘dle iridrt sohiean yExarrqJlé%f@hﬁhnao%ugydlly%beptable base

[, 4 ,
TN TN O S
salt, orREMANRMYahZ (Wﬂén co?nﬂdﬂg@sl, St the pres &R HAARLY Lontain relatively basic

5-i soqui nol 3/
functionalities, acid addition salts can be obtained by contacting the neutral form of such

compounds with a sufficient amount of the desired acid, either neat or in a suitable inert
solvent. Examples of pharmaceutically acceptable acid addition salts include those derived
from inorganic acids like hydrochloric, hydrobromic, nitric, carbonic,
monohydrogencarbonic, phosphoric, monohydrogenphosphoric, dihydrogenphosphoric,
sulfuric, monohydrogensulfuric, hydriodic, or phosphorous acids and the like, as well as the
salts derived from relatively nontoxic organic acids like acetic, propionic, isobutyric,
malonic, benzoic, succinic, suberic, fumaric, mandelic, phthalic, benzenesulfonic, p-
tolylsulfonic, citric, tartaric, methanesulfonic, and the like. Also included are salts of amino
acids such as arginate and the like, and salts of organic acids like glucuronic or galactunoric
acids and the like (see, for example, Berge, S.M., et al, “Pharmaceutical Salts”, Journal of

Pharmaceutical Science, 1977, 66, 1-19). Certain specific compounds of the present
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qui noxal i nyl , 5-qui noxalinyl, 3-quinolyl, and

6-qui nolyl. Substituents for each of the above noted
wanyilsoands het eroaryl ring systens are sel ect edPCT/WISRI0ME32921

group of acceptable substituents descrlbed bel ow.

invenkiPeoblifthotS AU RE Shilic ﬁm§10n2f1ﬁas it oG Pomguiie be

to 1 nc e 0X rogen (
convestiedl ll’[t@ﬂlt]ﬁeglb}ise cﬁmﬁddﬁm daBtg.m ' phar rraceut ically
acceptable salts” is neant to include salts of the

[0023RC I cGRATRONRISE ﬂ’igase Qs H‘[a %rrg n‘&att%i B e(léoﬂit?%lﬂggl}e salt with

nont oxi ¢ aci ds or epe on thep
a basexquylgsidi ﬂndeml@ufgdhﬂ ;iammt dolmpoundmmﬂm denvkasicfiilieshnber Bhdparent

form QG FORRG HFer? rob e R e 4 910 15488 By Plprepertes, such
as sol@:&lﬁtyﬁﬁ polE 8106 s, hit Sﬂﬁeﬁvﬁ% {heQaltdRe @ @ht tg J]Er)e&gntstgﬁll? of the

npounds with a sufficient anount
comp%léefor & pamoserecfithopresant inventierabl e |nert “sol vent _
Exanpl es of pharmaceutically acceptabl e base addltlon

[0024]5 aII1t1 sdditien tedltFomd) e ﬂi@ieﬁﬁﬁbékﬁlon%ﬁbﬁﬁ%o ch areina
ani ¢ amno, or nagne3|un1salt a similar sa
prod Foch Fﬁﬁﬁ)n“ﬁ‘?;déf thy Cqmi@uﬁfl%é@ﬁﬂb‘?dﬂh@ﬁﬁIam’lthomtmnppunds that readily
I |t| i d a i on sal
underk ELIRpT cHorS8 Lo SBGL BOR ConfRonS | o Biterht FtaRtuEaf the

present cyventiord sAddltlhnaﬂlys pifofiingsend basdirtted®to the %oﬁh?ﬁhﬂcféd)f the present
i ven

mventa}g%ah%fp hglglt r Fﬁgaﬁf‘é’%@l ety uhiigglé gtvla SPeirenentader exapple,
prodru%@ hiSbé ﬂS%%n&&@&ﬁoQﬁé b&ﬁﬂot{tﬁig Hﬂh@g)rr&%ﬂﬂ ﬁv&ﬁio%swﬂenlﬁaced ina

hydrochl ori'c, hydrobromc, nitric

transderigied hgigh oe@ewoarrvwna eultabtmlpymne io€ chemical reagent
nonohydr ogenphosphori c, di hydrogenphosphori c,

[0025]5 u Uettﬁmcéonﬂﬁmﬁlﬁ}’di"ﬂ@fgﬁ@%ﬁlt fvehifon &hﬁ%ﬁs@qjﬂ ﬁnsoWated fOfInS as well as

hosphar ous acids and the |ike, as wel as the sa
Solvat«aieﬁon%dncflu@ﬁg hfiratedyietys. rorgenstak ﬂtﬂsg)amteﬂ facmslarel dqkivalent to

unsolvafe8bins zﬁlrdoaﬁ’%ﬁl%n%ed# S&—p g&%r | %%ﬁgg‘ilﬁ‘ ﬁ"ﬁﬁ?%}?ﬁ c?flg,ﬁe present

succini ¢ UNAF |
inventivan Lenesidohgiouads ¢hithé plesett ii0RhGon fiay kit inl ALKPLd (Si‘ystelllhne or

nes oni c nd the |ike. Also included are sa
amorPg‘?uSga u]]é?cﬁeagra% IP hygjcal formseare cqurvelenidor {heaisesenatemplated by
the pre3@ittisventiof batRiVeGnBfiddSo bk Kiitnd HEUER &t BL pRRLASI AL
[0026] Certain compounds of the present invention possess asymmetric carbon atoms
(optical centers) or double bonds; the racemates, diastereomers, geometric isomers and

individual isomers (e.g., separate enantiomers) are all intended to be encompassed within the

scope of the present invention.

[0027] The compounds of the present invention may also contain unnatural proportions of
atomic isotopes at one or more of the atoms that constitute such compounds. For example,
the compounds may be radiolabeled with radioactive isotopes, such as for example tritium
(H), iodine-125 (**1) or carbon-14 (14C). All isotopic variations of the compounds of the
present invention, whether radioactive or not, are intended to be encompassed within the

scope of the present invention.
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acids and the |ike (see, for exanple, Berge, S.M, et

al, "Pharmaceutical Salts", Journal of Pharnaceutica
weehwsesss 1977, 66, 1-19). Certain specific coORpomS2®4/032921

of the presentinvention contain both basic and acidic

Descriptitit sAB@ i Gfinmkigt 2l | ow the conpounds to be

converted into eirther base or acid addition salts.

[O The, neutral forms of the conpounds may be
regéﬁ%P%?gﬁ by contacting the salt with a base or acid

nd isolatjng the parent conmpound in the conventiona
[oozsﬁaﬂﬂ gew Oarfiﬁl@e %&V@n&w PERSERIGRVartion Peoidesnil atiefaspecs, donpounds
having e f¥@mdigus salt forms in certain physical properties,
such as solubility in polar solvents, but otherw se
the salts are equivalent to the parent formof the
conpound for the purposes of the pr en@«bn#%ntion.
[0024] In addition to galt forng 2tie plesSknt
i nvention provides o ouggg/ﬁﬁich ar@.in a prodrug
form Prodr ug?i,\pf it & "coltpounds de@c Bed herein are
t hose conpoundg t Kat- ﬁgé£ y undergo chem cal changes
under phgghﬁ ical conditrons to provide the
conmpounds of the preseﬁ% i nvention. Additionally,
prodrugs can be converted to the conpounds of the
present invention by chemichl or biochenical methods
in an ex vivo environment. For exanple, prodrugs can

or a pHaemateutiball yownesati e shlt thetdod vetanio Rgtpreaénts FieorTT @0, preferably
Hord\ﬂwen |on_mg%n Pgﬁcﬁﬂﬁln g transdermal patch reservoir

o e ST Ve 2 e SymbehR meprssenieagember pdegts] from H, Cig
alkyl, €gf hﬁbﬂkﬁg)cpgwwcﬁan%ﬁ ahé @3.? Fzﬁasélkyq-%lkﬁggfo?ég?lﬁgeﬁlab% BB Cra

in unsolvated forns as we as sol va

alkyl, stbmges iveferaplr Htos €Hao ambmobtrprefersbyaH, ThesysibbVRT egresents a
re_equj val ent, to..u | vat ed. for and ar
membs e lPe8 A i et s S refioh. B eliafit 67 Brleation, 1.
alkoxypegsenind FO@RE, derdie RE%k Bele P BYRAS, SlIkdNeaddr@5e BfkyD)on
. |%§nt%%% may ,exist in nultiple crystalline or
amino., Marp Restirably Rds seleptesefiemadialoggn) Cptalkylc@l s dlsoxys Gandaloalkyl,
-CN. -€4\# 1 r bk t ated by the present
AL RONR: S PP RIS R R ifteR oG A5 st >
positionlod thertbeepltringivent i on. [0026] Certai n conpounds of the
present invention possess asymretric carbon atons

[0029]( OPt i CRle 16@RIEFcplesits QQQQB%aHJBﬂ‘iﬁxki&g‘g‘?oﬁﬁe?é@éde&m ~CH,-
di ast ereoners, geonetric Isoners an ’
-CH(CH3)-, -CH,CH,-, -CH,CH(CH3)- and -CH,CH,CH,-. Preferably, L is selected from
-CHy~, -CH(CHs)- and -CH,CH,-. More preferably, L is selected from -CH,- and
-CH(CHa)-. The symbol L' represents a bond or -CH;-, preferably a bond. The symbol 1.2
represents a bond, -NH- or -CHy- , preferably a bond or -NH-. In further preferred

embodiments, L2 is -NH-.

[0030] The subscript t is an integer of from 0 to 1 when I.%is a bond, and is 1 when L? is
-NH- or -CH,- .

[0031] Ar'is an aromatic ring selected from benzene, pyridine and pyrimidine, each of
which is optionally substituted with from 1-2 R> substituents, wherein each R? is
independently selected from halogen, cyano, hydroxy, Cy. alkyl, Cy. alkenyl, C,.¢ alkynyl,
Ci.6 alkoxy, Cy.¢ haloalkyl, C;.¢ haloalkoxy, Cs.s cycloalkyl, Cs.5 cycloalkyl-alkyl, Cs_
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i ndi vidual isoners (e.g., separate enantioners) are

all intended to be enconpassed within the scope of the
wonresaazdsgnvention. [0027] The conpounds of thecCpussenn329i

i nvention may al so cont ai n unnatural proportions of

cycloﬁf{ﬂral (%)gals gflssﬁdc 1 (9 o, gé(é%gﬁ @i%]ﬁ;gingitmp n@:lizs‘:é%u nds

-O(Cl-mir)a(Nﬁé’b)‘z aﬂd c(tmammﬁw tyhekél Ragibbot it ind RIBRER gerIFHdRS to 3,

Qr ritium( , 1odine-12 1251) or
each 3:‘ a}sdgﬁepfgdqnt]@)seleggd f@@% hydro®y.i Gitsi > ©f s alkiexy, (C1-6 alkyDo-

b Of: j {1 OP, et her
L LT ——
opt10m/11y,t‘tm R¥fierapepitachtd tdﬁmnﬁg&SﬁBtcotribM%ﬂtmﬂﬂth@%&Fd geﬁ tatddto form

d d 0028] | of
o R BE0L, Corpouide, [0028) g1 o of e e

from COPRRANGS, ARYEY @3%'8&16@&9%1 ;@R 8@1@@5&%‘“"%}%‘3 Hi'gibgt;‘im‘b}/m )

accept able salt thereo rese
wherey thy subseriptf mrisibby2 khd paciHiE” isindepandenthyr efeetedlftom H, Cihalkyl

ol represents a nenber selected fromH, al kyI
andCT}/%E E;I kyl, C3.5 cycloal kyl and C3.5

cycl pal kyl - al kyI nore preferably H or al kyl, still
[0032}p FAé? 56%/ éﬁ’%ﬁﬂl@ﬁfﬂ wen@glic end1fwsemipared ﬁlsabbycyéhc afhmatic ring

X O T

the nng-sgxstaﬂnmmg optipasldy abetitufddGyith froMhefosd R* RiisGtushis e&h&fém each of
g -6 al koxy and al kyl)o-2 amino. More preferabl %(

the R* F%E frtgueglé% lé@%d?aelfqeé‘flr}’ ﬁ%lPQi fromthalogenieyano disidsssy, Caa atkyl, Ca-s

alkenﬁaé Oﬁlk%iya, clculkOXthH% ﬁ%igalgﬁ%ﬂ ghalgélkc%%?ts Syelaalicyl, Cs.s

cycloafﬂqéwikytb,rcscsfcyb]melklyhalknyjf, (C|1 @gﬂcyD&Qﬁﬁﬂno'Eh& -CEOYRE, ahd each R* is

1ndepern§%§yse?eé%(1%‘_?njlhoh3 car L6a %}F ]gﬂ(()up sel ect ed)@;;]%mo I

one group &f BERERAleYhbollinkhtsS %ré{%tb%ﬁzefn'é%aphthalene, each of which is
optionally substituted with from 1 to 3 R* substituents. In another group of preferred
embodiments, Ar® is furan, thiophene, thiazole, oxazole, thiadiazole, imidazole, pyrazole,
pyridine or pyrimidine, each of which is optionally substituted with from 1 to 3, or more
preferably 1 to 2 R* substituents. In still another group of preferred embodiments, Ar? is
benzothiophene, indole, quinoline, isoquinoline, benzofuran, benzimidazole, benzoxazole or
benzothiazole, each of which is optionally substituted with from 1 to 3, or more preferably 1
to 2 R* substituents.

[0033] In Formula I above, the group Arz-L-N(Rl)- is preferably attached to the 6- or

7- position of the 2,4-dioxo-quinazoline ring system, numbered as shown below:

5 O .
. N)%O
8 R

More preferably, the group Arz-L-N(Rl)- is attached to the 7- position of the 2,4-dioxo-

quinazoline ring system.
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-CH -, -CH(CH)- and -CH CH -. Mre preferably, L is
selected from-CH - and -CH(CH )-. The synbol L1

woepsaspiess a bond or -CH2- |, preferabl y a bon#®CT/Tis2004/032921
synbol L2 represents a bond, -NH or - ,

[0034}; :Tbﬁéglﬁlﬁgiﬁ%’ %&cﬁ@tﬂgm %{)RIY-? are fd’é}%ﬁ’f{‘j [ f%reieﬁ?%rggq Eiﬁ]?enitss Iy one

oup off mwammtwg L2k yISTL.as - Hs$ of -CH,CH,-:
group ohipegere ; IHMSIGmMos}?L]’c’ N%gg{@ré’%atlc S

L'is 3%59?5 a&iﬁeeﬁ Blorofy by fis ak@?‘b’a@n@?&@ﬂilkﬁﬂyﬁhh -G or

-CONHach of which is opti onal!y substltu.ted.vmth from
?QZRS substituents, wherein each R3 is independently

[OO3SI§I E@Ct %fii f om &ﬁﬁ?\%rrec} e@%g&%m%yg%%éégqe@g,qneﬂng/(l)ptlogaﬂg
substlﬁlwd%k}k MYR3 SabstitGHs. Oﬁll }keY bnotfrer gr%!)%@‘ﬂg? %&%hl&e&ﬁ jAI isa

" .Ccycl oal kyl - al koxy, al kyl ) amno
pyriding fing, pfipnaliy subst@i@-lw)lﬂll\l( &R’ sabﬂﬂltue(n@—| Ih still Rngther group of

profertfl S8Rk, A SR o vk pe e s tiong Ry TR
subst1tab1t¢y| Withik each, of tKese gadulpy b elﬁ%dlﬁrent%ngnee?%{ﬂ%gf fupther preferred
ge pendently selegted fromH, 1- Cl-4
compogp S iose é‘hﬁ’hﬁﬂ?t ilpangene maﬁl@abuggaah vfwhiel it aptionally
substitiel VABERo rleto%%médﬂgtgtg%tg helift guljéae (f llnggl]s tg(r)oufpoor

an azetl rro I ne or
embodﬁ?naite amtthgvse aempbuﬁ& ms;vmadgbm am:lly aﬂ@l gcikedrt C@H(CHg) or

k , cl oal alkox
o Hihiis S i s B ek aaxsn Cos haloaial: s
-C= endently selected fromH, alkyl and
< (H§f£:%ggﬁﬁp[0032] Ar is a 5-6 nenbered nnnocycl;c or

- d f se -bi.cyglic aromatic ring system
too3si, e FEIRE LR bRt el ot Hor: da brrgeachins petionally

substltﬁt"cd wify, 1-amd s@os’ﬂi%udh't%dw%ﬂ td £, tﬁ191§’néhb r‘tﬁlﬁ%&ﬂ%} &-bRi g
op tlonallﬁ%substltuted with from 1

thiadiagolg<imidaze ﬁ}’ra@\ﬁéﬂ@mﬁlﬂmpwlmﬁdmhé)echShnbpheneu'mdb]s dnsinoline,

1soqu1ﬂopg§ﬁ€eﬂgﬁgg Pé}% ﬁlfgtazcﬂf geﬁ%n?g{]?%glo %ﬁﬁf—: ano le eggqr Otx which is
optionaiby snhéticotey w1ﬂ‘2’3ﬁ&n<1yt6|3qa‘1 dtibtituémts. SIn one group of embodiments, Ar” is

a monocyclic ring selected from furan, thiophene, thiazole, oxazole, thiadiazole, imidazole,

pyrazole, pyridine and pyrimidine. In another group of embodiments, Ar” is a fused bicyclic
ring system selected from benzothiophene, indole, quinoline, isoquinoline, benzofuran,
benzimidazole, benzoxazole and benzothiazole. One of skill in the art will appreciate that
attachment to the remainder of the compound can be through any available valence site on
the ring or ring system. For example, "pyridine" is meant to include 2-pyridyl, 3-pyridyl and
4-pyridyl moieties. Similarly, attachment for one of the fused ring systems can be through
either of the two rings. For example, "benzothiazole" is meant to include 2-benzothiazolyl as
well as 5-benzothiazolyl and the like. Preferred attachment sites are those provided in the
Examples and Figures herein. Still further preferred in each of these groups of embodiments
are those compounds in which R' is H or Ci4 alkyl; L is -CH,-, -CH(CHs)- or -CH,CH,-; L!
is a bond and R? is halogen, C;4 alkyl, C;4 alkoxy, Cy.4 haloalkyl, -CN, -C= CH or -CONH,.

10
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cycl oal kyl -al kyl, C3.5 cycl oal kyl - al koxy, al kyl) o-
amno and -C(O R, and each R is independently
weoeebwsaszdsf rom H, hydroxy, al kyl, al koxy and ( PCT/US2004/032921
al kyl')o- amino. In one group of preferred embodi nents,
S _benzene.or na al.en each of whi

100370 Ors B e R RBP4 RS Sombrrnds of e present
inventfotet tdpueehied byFomah ker group of preferred

enbodi nents, Ar2 is furan, thiophene, thiazole,

oxazol e, thladlazole |n1dazole pyrazol e, pypi di ne or
pyrim dine, each of which is optipnalf yﬁﬁtuted

with from1l to 3, or nore preferab

substituents. In stiIIOanotgrodp gﬂs\\gfreferred
enbodi nent s, A«Z i en aphene, qui nol i ne,
i soqui nol i ne @ an, benzGH?f)ndazoI e, benzoxazol e
or benzot hi a'%e}\, ich is optionally
substituted wigh fromH to 3, or nore preferably 1 to
2 R4 sub ents. [0033] In Fornmula | above, the
group Ar MR 1)- is preferably attached to the 6-
or 7- positi g %f t he 2, 4-di oxo- qui nazoline ring
system number ed as shown below. 6 7 8 Mre
preferably, the group Ar -LFaN(R 1)- is attached to the

e SR80 17 1 e BB IER SRS BB gm0 02 T

remalrﬁhlg’gﬁ)lupsDRl,ﬂlze Réaned’ ﬁmﬁb fRAKIAEs bﬂwﬁi&ﬁ vﬁﬂpﬁéﬁp&f to formula I
praewedeMmdwmns is Hor C1 4 alky IS - 5.
above. Furthenprefierred g thmnmunds ofiformyulg In @rﬁjﬂlamnpz@uclsR is H R” is

selectéﬁ@r&%%%l'ogél Acd%fg]f}h C1a4| aﬁf?%‘:ﬁrér 16%1'3@1'1{8? L&x! o= EN dCCgﬁHz,

Fou referred
each Réynwbeti presens js mdepbndemthr soleoted feont cmg an@ptalg R#dolky, Cs.5 cycloalkyl-

ut.ee, Wt tuen I n_ yet  anot her
alkoxy rﬁf#‘%@bg PG HRRRR Ferhesin qsyhgopgy i Hppaand each R
is 1nde?éﬁt9:ntl? Eélb@c@@trbih FIU@H élk#{ta%q C’Y'4 aﬁkahoglR%ld; U&‘ﬁtR“t et Present is
n sti anot her group o
independently selected from halogen, cyano, hydroxy, C;.¢ alkyl, Cy.6 alkenyl, Cyp.¢ alkynyl,
Ci.6 alkoxy, Cy.¢ haloalkyl, Cs._s cycloalkyl, Cs.5 cycloalkyl-alkyl, Cs.5 cycloalkyl-alkoxy and
(C1.6 alkyl)o.» amino. Still further preferred are those compounds of formula Ia wherein R? is

halogen and is attached to the 5-position of the thienyl ring; and each R* when present is

independently selected from halogen, cyano and C; alkyl.

[0038] Another group of particularly preferred compounds of the present invention are

represented by formula Ib:
S-/\
JQ
O = ] /,S\\
R1 /1 (R3)n1
N H o)
Ar2)
\ 4
(R )n2
Ib

11
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preferred enbodi nents, Arl is a pyrimdine ring,
optionally substituted with 1-2R3 substituents. Wthin
weaaols/00t488 hese groups of enbodi ments, one gr oupCofUs2004/032921
further preferred conpounds are those in which Ar2 is
wherehehe sitecfl tsﬁ‘ﬁ%ﬁrﬁé'e%&? a8l L10
subst it utp from If t'0 361&1’\%[%%%”9&‘%%“ 0%?5%“{0 t02. The

remainipg graps ﬁ?er Re Riand Riitkeveytheupeanings lpbcﬁddiéd&ﬂitﬁ réd étt to formula
H.or Cl.4 alkyl;

I abovE.Cg?(?ne ﬁ@ﬁ éﬁgséférgeld enéq'qla@‘ents ng rthe compewis o§ Fornyaba Ibs A is
selectdaraﬂmgenr & Anidzold, R 9
. angf(t)ﬂ%]herll iz, & éibl% ?gh%@%dg 1m1<?£\lle B}Qa%_le Pyridine
and pyérmiglalien@h prothegrgraup of prefsaed embodinmgs, Apﬁ isanfakddybicyclic ring
4 t bst .1 ents and 2_is furan,
systen®s ﬁ%éﬁeﬁjnaelﬁ% %@8&1&1%1{% %um? H;PQ‘?BP@[‘ e, brRzpiH e,
benzmpylmi@ benzaxyzold iaid berythi¥ioth, %ﬂh@ﬁﬁ%%r%@d%f‘&ﬂ:ﬁ 'group of

nd | | b
embodBfh i Sfab wethoss auhien & Tgengggsfﬂzeﬁéﬁ&omwbgm Cre
alkyl, @@Jbﬂﬁoiys AR tthlR)'aﬁéyi Y.cRubst BI-P%n%d @I&ﬁ {%%nkl, A%/}%nlspggsgnt is

stituents. dne group o
indepepdently\selected rfr(mg Cse by, €, lkory f O aeycldalliyRRNeRS, -O(CHz)mOR3b

i adi azole, imdazoleg, pyrazo

1
R e L
selected ERACHEN % SlkyPargd Cﬁ{ kb8 dnBleSACR? Grtlch %ges%%ft i éndependently

sel ected from benzot hi ophéne, 1 ndol’e

selectepiﬁ@mj #Hegem eyange hydrbyy, i, ¢ aﬁieyﬂl,z@zm Edhﬂ@’ﬂ &32 6W@K@Q|aﬂ<oxy, Cis

haloal%p aci a@taﬁ(lpﬁ%% s&Y flg]]%?’r@?”‘% 3'f ﬁ%cq?aépégr@r&%‘ry e (Chealkylo-

amino.cStiip furticr pﬁalﬁerbéﬂ drB Ei46 Bord 'ﬁ_d‘r}rﬁg gg E%Mu?a I‘B@tﬁ?ﬁrﬁg'gg Iﬁ%18 Pen and

i< att h‘é‘i t!hg ring system
1s attached iorthe -HOﬁlélroa thye: thignylagng; agd pyah mhmpresbnpmemyted from
haloge@R¥y&hd SRt arly, attachment for one of the fused
ger| ng syst%n%m{ 1n be through either of the two rings.
Fo benzot hi azgle" is neant to include
100391 5 GG TR of RAFticilarheprefesredsompauesirfsboprphen ityentien are
represehtelﬂeb Breligg.ed attachnent sites are those provided in
Exan‘pl es and Figures herein. Still further
preferred in each of these groups of enbodjnents are
t hose conpounds in which RL is Qr Csai\/k':§/ ; Lis -CH
-, -OH(CH)- or -CH &Y -; N\s/@

7\

. V(RO
N N~ 0
] H
Ar2
\ 4
(R )n2
Ic

wherein the subscripts nl and n2 each independently represent an integer of from 0 to 2. The
remaining groups Ar”, R!, R%, R® and R* have the meanings provided with respect to formula
I above. Inone group of preferred embodiments, for the compounds of formula Ic, Ar is
selected from furan, thiophene, thiazole, oxazole, thiadiazole, imidazole, pyrazole, pyridine
and pyrimidine. In another group of preferred embodiments, Ar” is a fused bicyclic ring

system selected from benzothiophene, indole, quinoline, isoquinoline, benzofuran,

12
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is a bond and R2 is hal ogen, 1-4 alkyl, alkoxy, 1-4
hal oal kyl, -CN, -C CH or -CONH . 10[0037] One group of
weoaondsiosedsar |y preferred enbodi nents, conpoundsPof/ushm®4/032921

present invention are represented by fornula la: R H

H. nl Rl (R | a . wher ei he s n_and
venzdadelt, bieRhlibald FrrPunielee Hir A R EEE obtath ok
embddim@nts SheormaiFc Rk Gos RUPSECIRR! 15782, RR3 sélrégteﬁa‘fro‘i‘rﬁﬁeﬁo thec.,

i ngs provided with respect to fornula | above.

alkylFGr t ﬂlé?xbp Cet dploglkyt, ot Ny He =CEhanslhdENIdE; chch Mlvahm@raseet is

o i S 52 0,5 2P B 2 0n

and eaeﬁz)gmm@%mhmmwsubssnpmﬂ ependemnid eacﬁe%rstlﬁdep‘eh@énﬂy

e R e T A Bt s
selec?eﬁcfqu?krbl% gélf g?zgﬁ)g ﬁg&}fo}g WI ed, | Jlﬁeﬁa)tl" 02 ¢ a‘ikﬁ'lylf e, Gaanlgoxy, Cig

rese

haloalkbd,e(demyehtallwl Sl sengfcbdllﬂyf-w]kyh &9 gﬁﬂioalkylaaiboxyfmﬂf (m alkyl)o.2

aminééggﬂkg%l%resgrqfwea %g sg)c/‘g]}ngélnﬁ%pf gl koxgl Ibdgﬁe;eianllk\( is halogen and
is attgoted @Ak BlpRtteror tﬁé"@nehgﬁnﬁ‘é l%)’lh)eﬁ?cth‘aWh&P}?re@iﬂt hd selected from
further preferred are those conmpounds of fornmula Ila
haloggnegyene am Ci-s allzil. ogen and is attached to the
5-position of the thienyl ring; and each R4 when

[0040)r esabthet Fde eviogatll yreer@rdoatholih@Ndnk Lt ifYefion are
FOOSS] Anot her group of particularly

and 1-6 alk
repreﬁ?f’éffdewfé’émet;ﬁéounds of the present invention are

Id

wherein the subscript nl represents an integer of from 0 to 2, and R' is a member selected
from Cy alkyl, Cy. haloalkyl, Cs.5 cycloalkyl and C;.5 cycloalkyl-alkyl. The remaining
groups R? and R? have the meanings provided with respect to formula I above. In preferred
embodiments, R? is selected from halogen, Ci.4 alkyl, C;.4 alkoxy, C;.4 haloalkyl, -CN,
-C=CH and -CONH,; and each R?, when present is independently selected from C;.4 alkyl,
Ci.4 alkoxy, Cs.s cycloalkyl-alkoxy, -O(CH2)mOR® and -O(CH,)N(R*), wherein the
subscript m is 1 or 2 and each R is independently selected from the group consisting of H,
Ci.4 alkyl and C;.4 alkanoyl. Still further preferred are those compounds of formula Id

wherein R? is halogen and is attached to the 5-position of the thienyl ring.

[0041] A number of specific compounds are among the most preferred embodiments for

the compounds of formula I, and are provided in Figures 1-3.

13



represented by formula Ib: R HH X ( )nl Ib 1llwherein
the subscripts n and n2 each i ndependently represent

wanoisreeger of fromO to 2. The renai ni ng gr oUpETAIS204/032921
R1, R2, R3 and R4 have the neanings provi ded with

respec I above. roup of preferred

enbodi ir;%érﬁ)"s"aﬁﬁ ﬁ%e %‘8&8‘6‘&‘#&? N b S R

sel ected from furan, thiophene, thi azol es,/\ox:alzol e,

t hi adi azol e, im dazol e, pyrazole 2pylmldln esand

pyrimdine. In another jgrou enbodi nent s,

Ar2 is a fuseg bi RN syst $ﬁkpcted from

benzot hi op enelﬂ' ,’gginollne i soqui nol i ne,

benzofurad: zi mé@azol’e;Obenzoxazol e and

benzot hi az ?urtherrpreferred for each group of
enbodi nent s of formula I'b are those in which Rl is H
R2 is selected from hal ogen, 1-4 al kyl, 1-4 al koxy,

[0042]halSeldriy | illustbles a b B¥hr Iﬁ@i@%ertﬁﬁ%ﬁm nd@hﬁ"‘?*‘ormulalwherem
1 2prqsent s in endently selected from1-4 alkyl, 1-4

5 R, R%Ak ey ewg%a P4t - al koxy, -O(CH2) R and
-CXC}Q)HN(R ) wherein the subscript is 1 or 2 and each
R is independently sel e§GHENIEOM H, 1-4 al kyl and Cl-4
al kanoyl ; and each R4, when present is independently
sel ect egl from hal ogen, cyano,ohydroxy al kyl, al kenyl, o

al kynylJ_ al koxAX hal oal ky| 5 cycl oal kyl, C3-5 o
t_Bogyc dl kYl - atkyt—C3. 5 _cyd k%/l _atkoxy—and alsky! 2.
ain Wi | | feAos her preﬂ e@oare th Cconpound% of N2

formul a |b wherein R2 isthalaogen and is attachew
the 5-position of vhe thienyl ring; and each R4, when

“Present i's sel ofrom hal ogemy cyano and al IAH
ethod A or B Boo or PS-NMM NO,
N NH NH-Ar""NO, tBoc )%
L e N
Ar? e} Arz,L
4 ° s R
0 H H X
Ar 0 N - N
H, 2 /Ar \ﬂ/ //S\\
Coupling N 0O 00
t Boc\N N/&O B /g
Pd/C or oL H °N N"Yo
PH(S)/C A% L
6 Ar? 7
R2
S
MRS
@ﬁi REE
Arz’

10 [0043] A compound of Formula I can be prepared by reacting 4-tert-butoxycarbonylamino-
2-nitro-benzoic acid methyl ester, prepared by previously described methods (see published
patent application US2002077486) and substituted arylalkyl halides in the presence of a base
such as potassium carbonate, cesium carbonate or sodium hydride in a inert solvent such as
DMEF or THF to obtain a compound 2. The nitro group of compound 2 can be reduced by |

15 procedures known to one skilled in the art to yield aniline 3. For example, a method of nitro
group reduction can be carried out by hydrogenation. The hydrogenation is carried out with a

suitable catalyst (e.g., 10% Pd/C or Pt(s)/C) under hydrogen and in an appropriate solvent,
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[ 0039] Another group of particularly preferred

conpounds of the present invention are represented by
woanisBas8c: | ¢ wherein the subscripts nl and ReTA&RIV4/032921

i ndependent | y represent an integer of fromO to 2. The

o} PO SHRSY B Bt R REL 0503 i
approm‘re&bély Isul&ﬂltlﬁﬁ(b ag1 6ERtSroafydisobiitE QIBRGM A pﬁfvuie@, ﬁﬁ‘ﬂéﬁﬁedmte urea
Ar?2 is selected fromfuran, thiophene, thiazole,

4. Altsl%a%rl& ureq t gam Be Breed bitigating eomwrndz?soweh triphosgsinaén the
presen@@ df Ql’)ﬁéergugh Q?tnflﬂifleﬂﬂlﬂ%: Be ﬁlé&%?%&le%%l RS egﬁrgggqeétrﬁolvent such as

nmbodi nent's,
THF, @e]ﬂeuhn@thﬂiﬁeﬁaﬂdﬂ&éﬁlﬁtahambpﬁb&e tenfsbed tere, pltléfdi*ﬁﬁly ae20 C°, followed

by subsA 8 oty ignipen Niatbok B Eiv-horonpraditar Metioflak or
Metho?m%? a0y Ryiflou i@l C%,tlglti part n{%b?eclcedac[) ?he{r@gfg‘r tefed induced

Ris H Ris selecte
ring clgq;u(g)tq/prohgieaamnaybhndlm 5.- ’ﬂl@ﬁtrargﬂoum\cﬂdlnpoaﬁd:ﬁ chiBbe reduced by

o e SRR P ST bt g e
of redidiBn kcarBe tairied bﬁ?bﬁh‘ﬁﬁ@%énﬁﬁoﬂnm%l a151ﬁfabl% c%ﬂl%s? gézzg' fods

i ndependent|y sel ected Trom H, and al and
palladiggren rerbomkiasn @perepmtersglvrenrdep»mﬂmnlagcohelr él&teefdrrﬁatmm of

sulfon?lﬁ%&Qﬁ%agg’ X&rl‘lg)%acgglﬁéﬁ%% C aI é(F qﬂe% wod%&ngﬁlne 6 with a

pre-migyd Is@iahdm/bf aibkmhted(tﬁoﬁh@mczl Qﬂfdfmimcﬂi KOXY-d@dtlcihimidyl carbonate
no. Still further preferred are those

and te%%ﬁ%‘%&'ﬁaém ety ﬁwmoaomﬁhfme ﬁélorwer@y tecalipems et BRI i s
dlchloﬁﬁﬁeilﬁaﬁl%% Ir&nﬁ RGriR@RItb h @?@Wx@%&f Fdrldi 1 zglg%natwely,

each when pr-€sent is Se ec ogen,
the sulﬁmylulreﬁlmkdgylcan po totied Ayaedrting ticoanilind 6 pay 5 Ohldralthlﬁphene-z-

d conpaun of the present invention are
sulfon%ia@rg@y tPals Raohene 1d: 1 o

—1
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wherein the subscript n represents an integer of from
Oto 2, and Rl is a nenber selected fromalkyl, 1-6

woabwakgs, C3.5 cycl oal kyl and C3.5 cycl oal kyPeaiusiod 032921
The remai ni ng groups R and R have the neani ngs

oo SR TSl S i 55
whereftl KQRY, AHah®@ak¥atk descbed aoveH and - CONH ; and each R3,

when present is independently selected fromal kyl, C
al koxy, C3-5 cycloal kyl SAHEME2 -Q(CH ) R and -Q(CH )
N(R ) aherein the subscript gnis 1 or 2 and each RBis

ind dently gel ected fromithe gro onsisting daf H,
al afd atkamoyt. Stilfl Yur®h e Rer red a hd¥e

B yonpotnms of R4S nultEet enejn R2 i s hal&§am aftnism-ar~no,
Httached to the 5- posi'fi oy of the thienyl rlkhg.m[o%lzll]

A nunber of specific conpounds are anong the nost

preferred e dinpntsfor t he conpou d;egff fornu:ca L
> are i, Fi gures 1- 3. @Lion of the
oo @o1d Edg mul a——R2-H e, - dy| [ G604 hene
1 il1ushratesa Sret hoaveof prepgri ng BerQain conmpounds

of Formula | ypherein R1, R2, Ar land,Ar2 are described

above. SCHEME 1 o Ar LX H" "

R2 __R?
S H H X
o N R LD o NN A
A \ﬂ/ =y HCl or AT \ﬂ/ R
N 6 do TFA /l o do
tBoc. N’]\\o H,N NS0
H H H
13 14
2
s> R

0 .N__N
1 ~
N ~ Ar \n/ d/ \\c)
AR-L-CHO u B o
N“So

NaBHzCN ) )N
HOAc, DMSO AT 5

[0045] A compound of Formula I can be prepared by reducing 4-tert-
butoxycarbonylamino-2-nitro-benzoic acid methyl ester to aniline 9 by standard
hydrogenation with 10% Pd/C in ethyl acetate. Treating compound 9 with appropriately
substituted aryl or heteroaryl isocyante (Method A) provides intermediate urea 10.

10 Alternatively, urea 10 can be formed by treating compound 9 with triphosgene in the
presence of a base such as triethylamine or diisopropylethylamine in an inert solvent such as
THF, dichloromethane and MeCN at appropriate temperature, preferably at 20 °C, followed
by substituted aryl or heteroaryl amines (Method B). Urea 10, prepared by Method A or
Method B typically without further purification can be subjected to thermal or based induced

15  ring closure to provide quinazolindione 11. The nitro group of compound 11 can be reduced
by procedures known to one skilled in the art to yield free amino group. For example, a
method of reduction can be carried out by hydrogenation, with a suitable catalyst (e.g., 10%
palladium on carbon) in an appropriate solvent, typically ethyl acetate, methanol,

dimethylformamide or a mixture of them. The preparation of sulfonylurea 13 can be

16



t-Boc t-Boc NO CsCOc, t-Boc NO Pd/C or Pt(S)/C Ar2

Ar2 ' Method A or B or NWMor PS-NW t-Boc NH Ari ~NO
wO-28B3032488r2 9 Ar2 o Nt-Boc ' Arl NH "Coupl . i RQTRS2084/032921

or

accomplished by treating aniline 12 with a pre-mixed solution of substituted thiophene-2-
sulfonamide, N, N’-disuccinimidyl carbonate and tetramethylguanidine in dichloromethane,
followed by treatment with TFA in dichloromethane at room temperature to afford the
sulfonylurea of Formula I. Alternatively, compound 13 can be prepared by reacting the

5  aniline 6 and 5-chloro-thiophene-2-sulfonamide ethylcarbonate in hot toluene, dioxane or
acetonitrile. Treatment of compound 13 using a 1:1 mixture of dichloromethane and
trifluoroacetic acid, or using the commercial 4N HCI solution in dioxane, in ice bath yields
aniline 14. Reductive amination of aniline 14 with an aldehyde, sodium cyanoborohydride

and acetic acid in methyl sulfoxide gives target compound 15.

10
SCHEME 3

! fo} o

P TEA
0] Method A or B /@6\0/ 60-90°C
= or
t Boc\N NH, t-Boc.

\ N NH_NH-Ar"~" O~ NaOCH,
16 o]

Ar? 3 ArZ”
(0] (0]
LA O LiOH, water / .Arl__OH Coupling
Oy e | oy e
-Boc. X
t ocrl\l H 0 tBoc\'I\l H 0 o]
L L
A 17 AR 18
, o h STMR?
(e] SR HCl or 1 ;
NS TFA N A° N\SN
Ar- N. /7N
NYOSS A. 000
t-Boc.. A. 000 HN N"~0
N N © L
L Ar? 20

Ar2”

[0046] A compound of Formula I, wherein acylsulfonamide is the linker, can be prepared
by treating compound 3 with appropriately substituted aryl or heteroaryl isocyante (Scheme
15 3, Method A) to provide intermediate urea 16. Alternatively, urea 16 can be formed by
treating compound 3 with triphosgene in the presence of a base such as triethylamine or
diisopropylethylamine in an inert solvent such as THF, dichloromethane and MeCN at
appropriate temperature, preferably at 20 °C, followed by substituted aryl or heteroaryl
amines (Method B). Urea 16, prepared by Method A or Method B typically without further
20 purification can be subjected to thermal or based induced ring closure to provide
quinazolindione 17. The ester of compound 17 can be converted to the carboxylic acid by

treatment with lithium hydroxide in an appropriate solvent or solvent mixture such as
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Pt(S)/C Ar2 , L TFA Ar [0043] A conpound of Formula I

can be prepared by reacting . . .
Wa-20@r0624881t oxycar bonyl am no- 2-ni tro-benzoi ¢ aeCw/US2004/032921

met hyl ester, prepared by previously described nethods

dioxafeP @R RePOOT HF/Q@@erp @toﬁo{:rsﬁg d}%eiéa}@%{yﬁ«%&ﬁ 29 7%350{ g&%f?nagglde 19is

substituted ary Fese
accompliskedhydreatmens mlﬁsalmgrﬁ)maﬂm:da m;tablgsubsrﬁt@taﬂ b@IRaiathi@d in either
elnaln sol ven as DMF or THF

d1chlo?c%9etﬁ%r§ oﬁ‘i‘i&\/{ﬁ gﬁgbetﬁ%v i?-wétn}ﬁn( P’gthﬁ h]?@grpr@pct@@, Ao with acid,
either 569% TrRA ErﬁdiUl@l@ﬁbrﬂéfhﬁfeQﬁeW{‘ HRS ik 8RWhd 9 tﬁé‘é&e)}]s%goh%}mde of

the art to yield aniline 3. For exarrp

Formyla {.r o group reduction can be carried out_ by _
hydr ogenati on. The hydrogenation is carried out with a
sui table catalyst (e.g., 10%Pd/C or Pt(s)/C) under
hy dlongesitiond | N an appropriate solvent, l1l4typically in
an al cohol, preferably et hanol at room tenperature.

Tr [, st i tuted
[0047] ﬁgﬁ%d?l%ﬁ g%&ggﬂ}ge%} St ézﬂe ( ~ %tﬁctaﬂ:%?gos 1tiQns afe provided in
which |camemmﬁ iof feenwlaz, 1a, IB| Icewrrldt alusd %r 1nld:bﬁ%n{ht16ﬁ Narb @orénﬁmed with
t 3 t osgene in e
R s R TSR R
the predentSRNARY htthydedBhipRuhds i@t MAA" Bm?é)é sz)@%lﬁﬁ 3¢ :Bre%grr
di chl or onmet hane and MeCN at appr opr |

embodgmenter abl y at 20 C0, fol | oned by substltut ed aryl or
het eroaryl am nes (Method B). Urea 4, prepared by

[0048] Ve ThephatmaceuilesloehpBsitivpé 6€tht lﬁlv\éhﬁcli}i)ﬁhtay bHid B8 form of solutions
on can be subjected to thernal or based

or SuSd%ﬁab{z%glgftﬂl%@aeag@mmoﬁ@%m@ncd@oqdnrﬁ@z@pmumrs The
phann&!eﬁﬁ@al 95 RAPRiIRS s &H@gntfbﬁ%& %lg(% egus e@ f(fl%]é gﬁ? dur e51

known to one s
tablets ggapeydes ¢roalixex &vrpjrael administritoh, @uippb&ditfdsl férile 8blubBns or

th a suitable catal yst
suspenfigh T dbl it ahb GRYkProtnccppRISERMatspaped aricles.
sol vent, typically an aI cohol. The formation of
[0049] s T Yroea} ladivwrants Whickigeay bainberpactahiptd ablets, bypsties and i@ like

1nc:1udeI Bt 46 ﬂgﬁ?mlt&{ %dgﬁtder% %hclzlll Qseacgm\ém ctot1]n 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
flavoring agents. When a dosage form is a capsule, in addition to the above materials it may
also contain liquid carriers such as water, saline, or a fatty oil. Other materials of various
types may be used as coatings or as modifiers of the physical form of the dosage unit. Sterile
compositions for injection can be formulated according to conventional pharmaceutical
practice. For example, dissolution or suspension of the active compound in a vehicle such as
an oil or a synthetic faﬁy vehicle like ethyl oleate, or into a liposome may be desired.
Buffers, preservatives, antioxidants and the like can be incorporated according to accepted

pharmaceutical practice.

[0050] Additionally, dosage formulations of compounds of formulae I, Ia, Ib, Ic or Id, or
pharmaceutical compositions containing a compound of the invention, to be used for

therapeutic administration must be sterile. Sterility can be readily accomplished by filtration
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pre-m xed solution of substituted o
t hi ophene-2-sul fonani de, N, N -disuccinim dyl

woanizoaase and tetramnet hyl guani di ne i n di chl or eaetisa0ve/032921
followed by treatnent with TFA in dichl oronet hane at

throughcswﬂlé BIERDEAHeY 58Chi £ 06‘5 In‘? b3l QUM rtl(*?er & LV n?mm}l methods.
i ot

.. Alternatively, the su onylurealin
Fonmﬂfémé dymisallyewiBltierstpredin fasulidl foen fprefechbly in a lyophlhzed form. While

- hyl b t
tho profes i Y droBRASPR e it PP Mo e domiatisoraior epmapinvls of
formulae lIhIx;l I)fIc pF 8@ ipRGrneRERRBNES A sitfdls %%H%I\/E %‘iﬁ%ﬁﬁnﬂl 4o be

r land Ar? are described above.
admmwéﬁaf% WiesHOB iptravenpedy fuG mmauanﬁmmﬁpsubd\utmng}wo 10

intram]'@dlﬂ?%r g@o%?%'l\#, ] %IYHPR#%&IQP ailtsdeBr(r)rf:ally or I13n‘rraper1toneR%ly 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 formulae I Ia, Ib, Ic or Id, 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.

Methods of Treatment/Administration

[0051] In yet another aspect, the present invention provides methods for preventing or
treating thrombosis in a mammal by administering to the mammal a therapeutically effective
amount of a compound of formulae I, Ia, Ib, Ic or Id, alone or as part of a pharmaceutical
composition of the invention as described above. Compounds of formulae I, Ia, Ib, Ic or Id,
and pharmaceutical compositions of the invention containing a compound of formulae I, Ia,
Ib, Ic or Id, of the invention are suitable for use alone or as part of a multi-component
treatment regimen for the prevention or treatment of cardiovascular diseases, particularly
those related to thrombosis. For example, a compound or pharmaéeutical composition of the
invention may be used as a drug or therapeutic agent for any thrombosis, particularly a
platelet-dependent thrombotic indication, including, but not limited to, acute myocardial
infarction, unstable angina, chronic stable angina, transient ischemic attacks, strokes,
peripheral vascular disease, preeclampsia/eclampsia, deep venous thrombosis, embolism,
disseminated intravascular coagulation and thrombotic cytopenic purpura, thrombotic and

restenotic complications following invasive procedures, e.g., angioplasty, carotid
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AM-L- CHO NaBH CN H HOAc, DMSO 15 [0045] A conpound of
Formula I can be prepared by reducing .

Wa-20r08188 oxycar bonyl am no- 2-ni tro-benzoi ¢ acPdTistdeyi32921
ester to aniline 9 by standard hydrogenation with 10%

' ' 9 with
e Bl PPy aF S SRPRUR Al ot gy
stent plagetients aajl igsediondd sndovaseuimdienices aidkproftses.
Alternatively, urea 10 can be forned by treating

[oosz]cgamgaﬁ}dis%nmiph&ﬁaewﬁgﬁ sttfdnk BFgfégt y%ﬁ‘nﬁ a?sr?brgeﬁtﬁed as

such as triethylam ne or diisoprop amn

part of jyaplti-eshpanent iseathentsegitfen inl cahbipnborith othea titrife it at

aiogn§LEHN i BEVRRAR o ool oEffrmlot ina ol lgiain
preferted @mbbAimdits; Rampsurtay oMphdiafhcéutRRbl &‘Eﬁﬁ&gioﬁs BYﬂietQ%\Lénﬁon may be

wi.t hout further purification can be 'subjected N
coadmyigtered|along widls ether ¢rampoviads iynigally psasembeddopthese chaditions
j i. adi niLro oup. .of ¢ ound can. .
s BRI R s OF o B AR W
agentsportother aptithrombotis, Aotudihegl stolet ag%égaema MHiBitord, t1E8kdSI8sminogen
. of reduction can be carried out by hydrogenation, wth
achivatgrss fokHisPe PEoHrakipate, stesptpkinaspohopaiin.adpitim ofnwardiso ritill ether
iat: ' I te,
R T G L e
antiplagel etrampoimnds, ibrisellyficyyitiHeaniRatognconepohfdg @B@l_ﬁétb@h};ﬁdvering
st Y FRSE FR bi 5% S B s bt il
compobihdgiingki@ 6 GPITB-Hyd a&@%&%@%@piﬁﬂ%ﬂo@ﬁﬂcﬁﬁ@%{eﬁ%@ QHQHEH@A% and
i n dichloronethane, Tollowed by treatnment with I'n
thrombgixang 42 seaspioa satagenistsofvitabipentabagwantsingfidetitotdbén inhibitors,

I . Fo la le ternatively, compound 13 .
counsBH R Bl 50 ok, SUABSCAI YT Hp RO ncto
non-stéreitlal Attbinflamdidiafegents Wytiebrydeaasest MhihardarBh8uhkorthritis

t%I ugn,e,, di.oxane_ or . ) _
agents. Coadministrations of these agents with the compounds of the invention 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 time to reperfusion.

[0053] In related methods, the compounds of the invention are useful for the prevention of
a secondary ischemic event. In these methods, compounds of the invention or their
pharmaceutical compositions are administered to a patient who has suffered a primary
ischemic event in an amount sufficient to prevent or reduce the likely occurrence of a
secondary event. Generally, the primary and/or secondary ischemic event is selected from
myocardial infraction, stable or unstable angina, acute reocclusion after percutaneous
transluminal coronary angioplasty, restenosis, thrombotic stroke, transient ischemic attack,

reversible ischemic neurological deficit and intermittent claudication.

[0054] 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,
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acetonitrile. Treatnment of conpound 13 using a 1:1

m xture of dichl oronethane and trifiuoroacetic acid,
wonrousasmgst he conmerci al 4N HC sol ution in di egaWS2004/032921

ice bath yields aniline 14. Reductive ani mation of

dogs, 3K b Snd it T Py AR0YATecif A CORORR BBV Er o

ace acid

com @maipﬂ: aﬂrﬁaceﬁii‘d:ﬁw&n ositléliﬁ% the hﬁkﬁﬁ@iﬁc@rbe@eﬁﬂt ardeterized b
P wﬁ ﬁ or NaOCH Ar2 ' Ar216}9‘Ql y

Boc NH t -
methoaiﬁ éhat axﬁa\ﬁ%} ngm n th%% svelist fome¥ampladey i vive studips Jayraluate
antithrb$hidfic 'é@i&cg and effects on hemostasis and hematological parameters.

[0055] Subjects (typically mammalian) in need of treatment using the compounds or
pharmaceutical compositions of the invention may be administered dosages that will provide
optimal efficacy. The dose and method of administration will vary from subject to subject
and be dependent upon such factors as the type of mammal being treated, its sex, weight, diet,
concurrent medication, overall clinical condition, the particular compound of formulae I, Ia,
Ib, Ic or Id employed, the specific use for which the compound or pharmaceutical
composition is employed, and other factors which those skilled in the medical arts will

recognize:.

[0056] Therapeutically effective dosages may be determined by either in vitro or in vivo
methods. For each particular compound or pharmaceutical composition of the invention,
individual determinations may be made to determine the optimal dosage required. The range
of therapeutically effective dosages will be influenced by the route of administration, the
therapeutic objectives and the condition of the patient. For injection by hypodermic needle, it
may be assumed the dosage is delivered into the bodily fluids. For other routes of
administration, the absorption efficiency must be individually determined for each compound
by methods well known in pharmacology. Accordingly, it may be necessary for the therapist
to titer the dosage and modify the route of administration as required to obtain the optimal

therapeutic effect.

[0057] The determination of effective dosage levels, that is, the dosage levels necessary to
achieve the desired result, i.e., platelet ADP receptor inhibition, will be readily determined by
one skilled in the art. Typically, applications of a compound or 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 formulae I, Ia, Ib, Ic or Id, is compounded with a pharmaceutically

acceptable carrier as called for by accepted pharmaceutical practice including, but not limited
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Formula I, wherein acylsulfonamde is the Iinker, can
woeo@repased by treating conpound 3 with appropcraseioy/032921

substituted aryl or heteroaryl isocyante (Schenme 3,

to, a %1@{?}%1&&?1%7/ glé’cyeﬁfam’ée‘%%jidé@ tggrﬁ'fgg%k?%?eny (})?Igd prrgsanaljilé/e stabilizer,
dye, flayom otend'h® amauint of dctilve spesikierit in these ErMSBMERs of sueh BR8 @ suitable

such as tr.i am.ne oy diisopropylethylamne in an
dosagf fy r%tlﬁe\}’é‘ﬁfggﬁlﬁ@r?béﬁn F, dichl oronethane and MeCN at

proprlate tenperature, preferably at 20 C, followed
[0058by Tdhedellowing paeparagions anm@stampdﬂrayd: gven lreme(blembmlskﬂled in the art

tomotd Rl B ERRR 7 P e P et et Toedihoi nofbe
considel&l a¥8imitihg asREpd HEile ﬁﬂ/eﬁﬁ&g bet &%fé'lye ad Pelﬂ%ﬁl‘ﬂsgﬁwe and

qui nazol i ndi one 17. The ester of conpound can

represé‘&ﬁ@%ert@l@i?ofo the carboxylic acid by treatnent with
l'ithium hydroxide in an appropriate solvent or solvent
m xture such as 17di oxane/ water or THF/ water.

Conversion of the carboxylic acid to acyl sulfonam de
19 is acconplished by tEmESwth DIC, DVAP and a

suitably substituted sulfonam de in either
di chl oronet hane or DMF as the sol vent. Treatnment of
[00591 hdhBsertprgoneatetiald and adagentwirted 1apr6ﬂ>ar1ﬁg tHese c&fifoubldé\gererally are

B I T TN e S—
methods known to those skilled in the art following procedures set forth in references such as
Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New York, 1991,
Volumes 1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Science Publishers, 1989,
Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons: New York, 1991,
Volumes 1-40. The following synthetic reaction schemes are merely illustrative of some
methods by which the compounds of the present invention can be synthesized, and various
modifications to these synthetic reaction schemes can be made and will be suggested to one

skilled in the art having referred to the disclosure contained in this Application.

[0060] The starting materials and the intermediates of the synthetic reaction schemes can
be isolated and purified if desired using conventional techniques, including but not limited to,
filtration, distillation, crystallization, chromatography, and the like. Such materials can be

characterized using conventional means, including physical constants and spectral data.

[0061] Unless specified to the contrary, the reactions described herein preferably are
conducted under an inert atmosphere at atmospheric pressure at a reaction temperature range

of from about -78 °C to about 150 °C, more preferably from about 0 °C to about 125 °C, and

most preferably and conveniently at about room (or ambient) temperature, e.g., about 20 °C.
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[0047] In another aspect of the invention,
phar maceuti cal conpositions are provided in which
woanpomands of formulae | , la, Ib, Ic or |d, aPOmaSe04/032921
in conbination, are conbined with a pharmaceutically
acceptable carrier. Pre;gﬁéﬁgkggnpounds for use in the
conp03|t|ons of the pre ntion are those
unds d |ed above as ecific,or preferred
l[ter?F’B l‘gfal‘h?éybﬁ‘é‘mt’a goie arid; ettebns of
the |nvent|on may be in the formof solutions or
suspensi ons, h the managenent of thronbotic disorders
t he conpounds or pharnaceutical Eonpositions of the
invention may also be in suchxforwg~as, for exanple,
tabl ets, capsul es or eIixir: r ofal adninistration,
suppositories, sterg soN ONSNAK suspensi ons or
i nj ectabl e adninisJ ongo@nd the like, or
i ncorporated into shaped articles. [0049] Typica
adjuvants whi ch may be incorporated into tablets,

o062 T 5o e e B e ey in.2-
nitro-tEX24ip kA nSetlhyl GhteRH2.06 £I MCAMBIA) 1d 4 &%hb tﬂl\sqﬁ 81 00mL) was added
d|S|nt%§rat|ng agent s 1ike corn starc

benzyblupppide @py/i g 4 ﬁ@n@be)ﬁrdéhmmiesg onxRrewnastared at room

i c S _sucr act os
empe L8 ORGSR SR e ity
acetatgddd tiachiedtvaith 51€6 ey scidmbeidted NaHCOTBYIudbE Ang At The organic
carriers such as water, saline, or a fatty ol

phase &aﬁgl“g Regutadaver H9%0Pd(E duEt QA ed ftaml2 e theseikters was filtered
throuﬁt%%hfé%d Oe[nd‘%ﬁe Itd WaE SoRbnt1Eq R h{a%h& ?}) %leg Bt?]({e Cogﬂwlejlgh was

dosage “uni t. erile compositlons
punﬁeﬂdxyrmlmredlramamgmmg td Guraish ﬁﬁa’ﬁdsﬁéthbroﬂhaYMﬁ%tﬂEWﬁﬂé solid (2.05

r. ex di.ssol ution qor suspensi
5 57 BB R TS SR GeD 17 i aRmes ansisar (S perost QMR (400
I t o)
M P“‘%%?h’ﬁﬁ%?%* 13RI g BTG, R Po b T o m
H), 6.6Qr(si 102 IR A1 (dnbi=17rdz, 12 e 7Qdr(d b= 7141 [19), aieddd, J, = Jz— 7Hz, 2
according to accepted pharmaceutical practice. [0050]

2#&

H).. Addi tional ly, dosage fornul ati ons of conpounds of
formulae | , la, Ib, Ic or Id, or
Example 2

[3-(4-Amino-phenyl)-2,4—diox0-1,2,3,4-tetrahydr0-quinazolin-7—yl]-benzyl—carbamic
acid tert-butyl ester
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phar maceuti cal conpositions containing a conmpound of
the invention, to be used for therapeutic

wadnisrssss at i on nust be sterile. Sterility canPO®uUsS2004/032921
readily acconplished by filtration 18through sterile

O < bt BBy Lo BT allfne bl Clcid methy
ester (89 mea2 Srmmoles) dand 4-pitmwphryéisecyenhte (045, Dydphinolcgpih the

.. for Wi Le e erred route of adninistration is
mixutg TS Gl e o il 16 o6 amand for 2 b

After filbfalivh,ake InterhRdialdin the sdtitidiPwalhy ROSARAYE! f) Pd/C in EtOAc.
conpositions of the invention nmdy al so be admni stere

When e jeagtiontcosmpletechl2a3Aclns) sheymixibarie eas dilitak thiauizh si cetite, pad, and

. larly, cqlanically,. .
e MBS ORI BTSSR S i

pressufe Nauid elnpnntogdghgge flraishofpyuies a8 bERRitASHINREBY3 mg). ES*
including, put not limted to, s ositories,
MS shopstt 479 Egz’éléff fatest passsionthe mydu%gngMIé%MH& DHD-ds)

for, tg [ l.at L ons c

showel 22330 €T 30 Mher FER EDosee Rch Bl lveis? i 1 - ¢
Hz, 2 HiRrnes @el H), 1.09 (4,0~ 8 Hz01 H,d7.1905 JRAHEBEEN! T SA(d, T =7 Hz, 1

conposi tjons _of the invention may al so be incor porat ed
H), 7.324d¢. §rabsas’ Had Hotlildle@, 5Heh as i npl ants which may

enploy inert materials such biodegradabl e pol ynmers or

synthetic silicones as, for exanple, SILASTIC

silicone rubber or other_polyners comercially

avai | abl e. The conpound I8 dar maceuti ca

conpositions of the invention may al so be provided in

- from npC ' OB fql ivery MRy Such as .snal |
S e O, AL B 2T
mul el anel Pat Ves er &s! B% nmes can be fornmed froma
variety of |jppids, such as chol esterol, stearylam ne
or phosphatigg]cholines, used net hods well known to
one of skil he art. Methods of
Treat ment/ Admi nj, stration [0051] In yet another aspect,
t he present i nvidljon provi des net hods for preventing
or treating thronbosis _irpa manmmal by administering to
the manmal a therapdgutitally effective anmount of a

conpound of fornul &N.J  Nlan~d Db, dc or Id, alone or as
part of a pharmaceut i\gél O J\O\\,,O

N~ NSNS
H H [ p—a

[0064] To a suspension of [3-(4-Amino-phenyl)-2,4-dioxo-1,2,3,4-tetrahydro-quinazolin-7-

yl]-benzyl-carbamic acid tert-butyl ester (92 mg, 0.2 mmol) and 5-Chloro-thiophene-2-
sulfonamide ethylcarbonate (60 mg, 0.22 mmol) in toluene (8 mL) was heated at reflux for 3
hours. The reaction mixture was concentrated and dried under vacuum. The residue was
treated with 90 % TFA with water for 20 minutes. After TFA was evaporated, purification
with high pressure liquid chromatography furnished a colorless powder. ES* MS showed 582
m/z and ES™ MS 580 m/z, the correct mass for the product. 'H NMR (400 MHz,

. DMSO-de) 5 (ppm): 4.31 (d, T = 6 Hz, 2 H), 6.18 (s, 1 H), 6.48 (d, ] = 9 Hz, 1 H), 7.08 (d, J

=9 Hz, 2 H), 7.22 (m, 2 H), 7.32 (m, 4 H), 7.41 (m, , 3 H), 7.55 (d, ] = 9 Hz, 1 H), 7.60 (m, 1
H), 9.06 (s, 1 H), 11.05 (s, 1 H).
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conposition of the invention as descri bed above.

Conmpounds of fornulae I, la, Ib, Ic or Id, and
woheosmazssit i cal conpositions of the invention PCT/US2004/032921
contai ning a conmpound of forrmulae I , la, Ib, Ic or

Id, of the invention af;i%é%*&' e for use alone or as

part of a nulti-conpone nt reginmen for the

prevehtiyb 4—fhrorbbamyl7(sr(tl-a@ﬁnﬁ%—ﬂieﬂiﬂhgﬁéﬂyﬂtz,ﬂi(ﬁ&éiﬁfﬁﬁﬁ
particularly those related to thronmbosis. For exanple,

a conpound or eqripazgling Gyhearhamate of t he

i nvention may beused as a drug or therapeutic agent
for any thronbosi rti cularly a pl atel et-dependent
t hronboti c indi cattwgm~_i ncl uding, but not limted to,

acute nyocardial infarction, unstable angina, chronic
st abl e angi na, trang'b(,efrﬂ FSghem ¢ attacks, strokes,
peri pheral vascul ar di se pr gecl anpsi a/ ecl anpsi a,
deep venous thronbosis, engoliysm di ssem nated
i ntravascul ar coagul ati onHRQd N _hrguboti c cytopenic
purpura, thronbotic and rest not onpl i cations
fol | owi ng invasive procedur €3, ewg#; gi opl asty,
carotid 19endarterectony, post CABG (c6ronary artery
bypass graft) surgery, vascular graft surgery, stent
pl acenments and insertion of endovascul ar devi ces and
00651PT At ofRC 5 h ceutical . .
06 SRR o PRy ERIROHIRS (A0CuB BB ihienymipe (042
mL, 3.84 munehhin dicldormpuaticant (10 2l vestaddebilowTy ol segFERkidAIFON

. W 1 h .ot her era tic .ot diagnostjc agents in the
disuocll bG8 s BSE srl) b G HE oA (L ) bAaNhiahime th
suspen@i@hﬂa@beﬂn@]i@ﬁ%eh@&s.e ripeGLAXEBhE %{cas t‘éﬁﬂp@ﬁlﬁﬂ%ﬂ%aﬂirﬁ% %ﬂeine was

phar maceuti c conpositions o e I nvention

consurgsha dhenriregted eith te enidinwiptdpatsdterm defiqootray] brppiidahdiye

'- f h onditLons accordi ng to generall
poced RS 38R 15 S0 PoEShe
reactiong@Rtuse whicanebettatéd © BURRE IherPdilbdRith NIFtRE 8BRET [F£§0°C for

i ncl uding platel et aggregation inhibitors, tissue
4 s aty ﬁltll‘ﬂ?g‘é Wa%E?ql%Yod'gél, lugﬂddkliﬂh weter whichuwakthermedrated twice with

thvl a&d ' . i. i L] or. warfarin. il
o BRSO AA  BT AOA gThL Are
concentrotipry tintigruddé prolectiwagerificd by 8flice @8l ¢H6h@8raphy. The resulting

ant i pl at.el et. coppounds, fibrinolytics,
yeltow 3360 Bl n el § Lorpessind 2B &atioilite 1amen iy desired
aniline (10% yield, 2 steps). ES™ MS showed 491 m/z, the correct mass for the product. 'H
NMR (400 MHz, CDCl3) showed 8 = 1.40 (s, 9 H), 2.20 (s, 3 H), 4.83 (s, 2 H), 6.73 (m, 1 H),
6.86 (m, 7 H), 7.13 (m, 2 H), 7.99 (m, 2 H), 10.08 (s, 1 H).
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agents, bl ood-pressure-|lowering agents and serotonin
bl ockers. Suitable antiplatel et conpounds include
wWGQaRhIsB32488 a ant agoni sts, aspirin, phosphodi est ecags2dokin32921
i nhi bitors and thronboxane A2 receptor antagonists.
Sui t abl e anti coagul ants j thronbi n inhibitors,
"Coumadin (Warfarin), he LRSS Lovenox(r). Suitable
ar{4-(-@-flaomobenzylamin) s doxiorlG2-diley droquitazolin-d 6fH)-yl)-2-
anti-infla X 2. inhibitors
and r heurfﬁfn&a&ﬁ‘zf%t"ﬁ g‘éﬂﬁﬁéﬁ ?‘ %Z%a‘glﬁ?slﬁ‘?’%}"é‘f? ons of
t hese agentrs wiith the corrpounds of the invention may
also allow fd bpl i cati on of reduced doses of the
t hronbol yti c agents and therefore mnim ze potentia
henor r hagi ¢ si de-gf fects. Conpounds and pharnaceutica
conpositions of t vention may also act in a
synergi stic fashion prewent reocclusion follow ng a
successful thronbol ytic tfherapy and/ or reduce the tine
to reperfusion. [OO053N_ LN t ed nethods t he
conpounds of the invent us/% . Qor the
prevention of a seconda(?y [ g C S In these
met hods, conpounds of the in en#ionHor
phar maceuti cal conpositions are admnistered to a
patient who has suffered a primary ischemc event in

n_amoupt sufficient to prevent or uce the likely
(0066} ¢ i eaflie Teem 5x & fhfeas PORVAETRELE Omfeampoup figsing the

expenﬁ{énf@ E}Y/oc@@ﬂ/e‘?i%s&ﬁfég RS afn oﬂl§ gh Qfﬂwg\éﬁmved 81 1%/2e e rrect mass

from ocardi al i1 nfracti st abl unst abl e "angi na,
for theenotlectr ]e}bNMRlMQmMHzL W%{@pﬂ@m&d@? 2 Rar{s 13Uy, 49 (s, 2 H), 6.16

(5. 1 1y SR D BBl R B3 e A B e o O

neur ol ogi cal deficit and intermttent claudication.
[ 0054] The conpounds andExdmplegceuti cal conpositions

el PR T P Ratthars e By iR b ARy a0

horses, cattl e,te@hl%ﬁiroaﬂﬁﬁ%&n#%ﬂ)%arlﬁﬁhﬂeand m ce, or
in vitro. The biol ogical properti'es, as defined above,

of a conpound or a pharnmaceutical conposition of the
invention can berreadily characterized by nethods that
are well known inY art such as, for exanple, by in
vivo studies to evaluate

Boc/N
O
HN\n/N
© ; :NHZ

[0067] A solution of 3,5-dimethyl-4-nitroaniline (100 mg, 0.60 mmol) in THF (10 mL) was

treated with 10% Palladium on carbon (Degussa, 10 mg) and stirred under an atmosphere of
H, for five hours at which time it was filtered, concentrated and submitted to the conditions
described for method B affording the title compound as an off-white soiid (89 mg, 29% yield
for 2 steps). ES* MS showed 505 m/z, the correct mass for the product. "H NMR (4OOKMHZ,
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antithronbotic efficacy, and effects on henbstasis and
hemat ol ogi cal paraneters. [0055] Subjects (typically

woansaB24s) in need of treatnent using the conpouugs00a/032921
phar maceuti cal conpositions of the invention nay be

pysGHip} Babd s pFIEER s B oY AT (50, 7l (m, 210,

8.00 (XATY), 6 50 SUkgCt to subject and be dependent upon
( gﬁ fac?%rs g@ the type of mammal being treated, its

sex, wei ght, diet, concurrent di cation, overal
clinical condition, theMar conpound of
i-‘QAIJQ‘IJ-kéﬁ-iflubroﬂeﬁz¥I |aﬁlm$)c2 21dib:5- fm&%&lﬂh‘%oﬁﬂ BEAT)-F1)-2,6-

use for which the conpound or pharnac tic

conposi t qlmthﬁpbﬁwlwdﬂ-chhlmﬂnomn-l-aﬁlﬂﬁonyl)meah t hose
skilled ingthe nmedical arts will recognize. [0056]
Ther apeuti ca ef fecti ve dosages nay be determ ned by
either in vi Qr in vivo nethods. For each

parti cul ar conpourid or pharnmaceutical conposition of
the invention, ifiwidual determ nations may be nmade
to deternine the op I d§sage requi red. The range of
t herapeutically effetfi osages will be influenced
by the route of admmystnatiQn, the therapeutic

obj ectives and the cohﬁfti thepatient. For

i nj ection by hypoderm ® ne € assuned the
dosage is delivered into the boallﬂjfl —cFor ot her
routes of adm nistration, the absorptlo efficiency
must be individually deternined for each conpound by
met hods wel | known in pharnmacol ogy. Accordingly, it

b the. th t t t the d
ones SRR ERRAN b by 14 ARATAS e Sdekh ol Sneflte
mL) agbiheh rrebtoe watd mtldmﬁaﬁ&mmﬁ}ﬁﬁésulﬁ)ﬁ%ﬁb @ ttﬁmg, 1h .05

determi nati on of effective dosage |levels, that is

mmol)oﬂ?@ataéam%mélggam@@e §e32 ;L . 7édhin@1)ent5h@L dwblqre@ememmmng
il PG Lo AR SERLAL, LB PRt
overnighytpthea Itliwsolmnpiren&atedﬁm Sadb add UMROId0E spended in acetonitrile and
har tical 05| |on of the_invention are
transf@isihia AdGek SRECHBE heSH B TP BVEREPIaR (4008 AGY el The
mixturB&¥R e kel 89e&ibht, then cooled and diluted with aq ammonium chloride which
was then extrated thrice with dichloromethane and concentrated to dryness. The crude
producted was diluted with dichloromethane (10 mL) and treated with trifluoroacetic acid (10
mL) and stirred for 1 hr during which time a flocculant precipitate formed. The solvent was
removed and the residue diluted with a small amount of acetonitrile and water resulting in a
white ppt which was filtered and dried affording the desired product as a fluffy white solid.
ES” MS showed 626 m/z, the correct mass for the product. 'H NMR (400 MHz, DMSO-dg)
showed & = 2.03 (s, 6H), 4.29 (s, 2H), 6.18 (s, 1H), 6.48 (d, 1H), 6.90 (s, 2H), 7.19 (t, 2H),
7.26 (s, 1H), 7.38 (m, 3H), 7.57 (d, 1H), 7.65 (s, 1H), 8.21 (s, 1H), 11.09 (s, 1H).

[0069] Similarly, following the procedure described in Examples 1-3, but replacing benzyl
bromide and 4-nitrophenyl isocyanate with other appropriate arylalkyl, heteroarylalkyl
bromides and aryl isocyanates, and utilizing the modifications known to those skilled in the

art, the additional compounds of the general Formula I were prepared (see Table 1):
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skilled in the art having referred to the disclosure
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met hyl phenyl ) - 3- (5- chl or ot hi ophen- 2-yl sul fonyl )urea H

H// | [0066] The aniline fromexanple 4 was converted
woaodshe2438t | e conpound usi ng the experinmental pCcomszom832921
described in exanple 3. ES M5 showed 614 m z, the
Correct mass for_dj ; s
showed d| = (s, 3 H), 4.39 (s, 2 H, 6.16 ($, 1
H) , 6.54(d ), 7.04 (m 5H, 7.37 (m 2 H{ 7.69
(m 3 H al§e6tert but yl
4-1| uorobenzyl( L& no- 3, 5- di net hyl phenyl ) - 2{ 4- di ox
04,2, 3,48 tetrahyln zolin-7-yl)carbanate Boc 14
[0067] A solution o 5<di met hyl -4-nitroaniline (105
ng, 0.60 nmmol) in THR L) was treated with 0%
Pal | adi um on car bon ( Degus mgy &hgP stirred upder an
at nosphere of for fiveho Aty sne it was
filtered, concentrated and subm ttied tlb Icondi tions
described for nethod B affording the title conppund as
an of f- Whlte solid (89 ng, 29%yield for 2 steps). ES
M5 showed Xz, the correct mass for the product. H
NMR (400 MHz, DMSO- (J ) showed d 1.41 (s, 9H), 4.85
(s, 2H) 6.83 TS 2H), 6.98 (m 4H), 7.17 (m 2H, 8.00
(d, 1H),|l 9.50 (bryg H) . Exan‘ple?
I25(4 (7-1(4-fl uorober am no) , 4- di oxo-1, 2-di hydr ogygie
nazol i n-|13(4H) -yl ) - 2,4
di met hyl |phenyl ) - 3- (5- hIcrothlophen 2 yl sul fony| ) ur ea
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mol ) and tetramet hyl guanidine (0.22 mL, .74 mmol) in

5 nmL dichl oronet hane during which tinme the reaction

woeo@Ema24senogeneous. The reaction m xture was BCTUIS2@®4/032921
at rt overnight, then the sol vent reaned in vacuo and
the Tesigue s e
to a flask c
nmg, 0.87| Mo
t hen cool ed and
whi ch was then
aﬁf concentrated to
dilTuted W th dichl orgnetfiane (10 nL) and treated with
trifluorpacetic aci @n 1 and stlrred for 1 hr
during which tine a fl @ \\tate formed. The
sol vent was renoved an@ th ~eh g ed with a
smal | ampunt of acetonitrile anﬂ mﬂter pstliting in a
white ppt which was filtered and dried affording the
desired product®Clas a fluffy white solid. ES M5 showed
626 nilz, |t & ect mass for the product. H NMR (400
MHz, uwsaj) 5 ed d = 2.03 (s, 6H), 4.29 (s, 2H),
6.18 (s, |IH, ®48(d, IH, 6.90 (s, 2H), 7.19 (t,
2H), 7.26 (s, IHyn?7-38 (m 3H), 7.57 (d, IH, 7.65
(89 I1H),;8.21 (s, | .09 (s, IH). [0069] Simlarl w47
foll owi ng the procegﬂzgﬂdganribed in Exanpl es 143, but
repl aci ng benzyl bromide and 4-nitrophenyl isocyanate
with ot her appropriat L@i:ﬁ\ (9ep oaryl al kyl
brom des| and aryl |socy \% i zi ng the
nmodi fi cati ons known to those~SkiNT edl’i t he
addi ti onal conpounds of the generaIFkor 7 ﬁ wer e
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Example 45

5  2-Amino-4-(tert-butoxycarbonylamino)-benzoic acid methyl ester

O

jond
HN NH,

1
Boc

[0070] To a solution of 4-(tert-butoxycarbonylamino)-2-nitro-benzoic acid methyl ester
10 (7.0 g, 23.6 mmoles) in 400 mL ethyl acetate was added 1.0 g 10% Pd/C. The reaction
mixture was subjected to hydrogenation using a balloon for 24-36 hrs or until the reaction
was complete as monitored by HPLC. The mixture was filtered through a celite bed, and the
solid cake was thoroughly washed by ethyl acetate. The filtrate was concentrated in vacuo to
dryness to afford the title compound (6.3 g, 99%). ES* MS showed 267 m/z, the correct mass .
15  for the product.

Example 46
tert-Butyl 3-(4-aminophenyl)-1,2,3,4-tetrahydro-2,4-dioxoquinazolin-7—ylcarbamate

20
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HN 41 610 HNNY HH // | 42 594 HN X H-C N 43 612

HNLY X -Cl 3644 599 Ns HH// -G Exanple 45
wa-20051000484 - (t ert - but oxycar bonyl am no) - benzoi ¢ aCTAIS2004/032921
nmet hyl ester [0070] To a sol ution of

[0071]4 (4 %lﬁtéds?lt’%f‘r@(%rﬁﬂfob@ &Hét%%&%:r%rﬁ 12%151[&8103 ggrzl%"_g %‘Pﬁ Jpethyl ester (6.3
g, 23. @mmqil al_d/&}mt]zmham i0cgarteRd[, 4Themhde ﬁrf)lm(mn%dgy e
R ST
d11sopf6§i§llahﬁf1@(k Db G mﬂ&?r Iﬁﬂéﬁhyﬁe ctibry mfl A eaped H%B‘?bath for

celite bed, and the s vvast oroug
2 hrs. HS/W& @qﬂledat@e@@nécmifﬁetufm dridrthe eolidprecipitaten t;vrem ﬁlderbmoff The

dlmetkég‘@gﬁ% %gleq'\;g nﬁgxfs@gcgggefp 1rtl ?fﬁ(@,ltolcttg Le}%ﬁewtﬁgﬁg&lée%t 3Tg the
residue was added 400 mL dichloromethane. After stirred and swirled, the solid was isolated
by filtration. This solid was then dissolved in 100 mL dimethylformamide and 200 mL
methanol. To it was added 1.0 g 10% Pd/C, and the mixture was subjected to standard
hydrogenation using a balloon for 20 hrs. It was filtered through a celite bed. The filtrate
was concentrated in vacuo and purified using flash column to afford the title compound (4.1

g, 44%). ES* MS showed 397 m/z, the correct mass for the product.
Example 47

5-Chloro-N -[(4-(7-amino—2,4-dioxo-1,4-dihydro-2H—quinazolin-3—yl)-
phenylamino)carbonyl]thiophene-2-sulfonamide

[0072] A mixture of tert-Butyl 3-(4-aminophenyl)-1,2,3,4-tetrahydro-2,4-dioxoquinazolin-
7-ylcarbamate (4.0 g, 10 mmol) and 5-chlorothiophene-2-sulfonamide ethylcarbonate (3.0 g,
11 mmol) in 200 mL toluene was refluxed for 16 hrs. It was concentrated in vacuo. At room
temperature, to this residue was added commercial 4N HC] dioxane (20 mL). The mixture
was stirred for 1 h and concentrated in vacuo. The solid was triturated with dichloromethane.
The solid was isolated by filtration and dried in vacuo. It was the title compound (2.6 g,
53%). ES" MS showed 492 m/z and ES” MS 490 m/z, the correct mass for the product.
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for the product. Exanple 46

tert-Butyl 3-(4-am nophenyl)-1, 2, 3,4-tetrahydro-2,4-dio
weaaonsiaamsl i n- 7-yl car bamat e Boc 37[ 0071] A sol BCTas2f/032921

2-am no-4-(tert-butoxycarbonyl am no) - benzoi c acid

met hyl ester (6.3 g, 231§ gﬂgl?sand 4-ni trophenyl

i socyanate (7.8 g, 47.4 in 100nL dry

di met hyl f ormam de was stirred at roomtenperature for
5-CRILIBDE-{(41(0-(HhiopRén-2RPPamsities 4diibsnp uomlyam-@ﬁ- gzdﬂn*—?»-yl)-

47. 4 mm|3 phé‘ﬁ’ﬁaﬁﬁhﬁ)ﬁﬁ%hggﬁ:r &yfe{dgrfs 4

C bath for 2 hrs. It was room errperature
and the solid prgcipitates were filtered off. The
di met hyl f or mam_dke

nt. To the residue was added 400
Mel stirred and swirled, the
jltration. This solid was then
7 ’onmmdmamiﬂmm_
. ,ﬂ@%‘é’d/ G and the
m xture was subjected to stanorrd hjﬂi#%qution usi ng
a balloon for 20 hrs. It was |Itere rough a celite
bed. The filtrate was concentrated i n vacuo and
[0073 uGomipetnd) §iGhdorot Mg (#- Gehmino-lt 4-dixfxfoel d—dllﬂydrdi QI—]]-@nnazohn— -yl)-

phenyﬁagp?@g%rgﬂéégﬁlpgpe %ﬁﬁlﬂ}f N(? (%Egg\/\g& 1@37101) was CIi}SSOlVCd in methyl

sulfoxﬁie@b'SQﬁD) N’c{ {t vk Ad@ed xRti€ adid €t OHr) arfli-tHioBYEH O -LAFp AL (18

zol i n- 3-

mg, 0.56 &xyely nz\fhﬁ;m@am@om stirte dphlenmiitesiat fasmatengeratn. Aokt was then
adaed SRR TIINERIRIo 58l 0S¥ bl Tpemustrearas it foe )

minutésrend Guyhdhad batay el @. ALY, THOreAFn)m&AGe was then dlrecﬂy subjected

5-chl or ot hi ophene- 2-sul f onam de et hyl car bonat e g
to preparative HPLC purification to yield the title compound (26 mg, 55%). S MS showed

588 m/z and ES” MS 586 m/z, the correct mass for the product.

mL di chl or onmgt'Rs
solid was isola ed hy f

[0074] Similarly, following the procedure described in Examples 28-31, but replacing
thiophene-2-carbaldehyde with other appropriate carbaldehydes, and utilizing the
modifications known to those skilled in the art, the additional compounds of the general

Formula I were prepared (see Table 2).

Table 2
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Step 1: [0075] The aniline prepared from 4-fl uorobenyl

brom de using procedure described in exanple 1 (600
wagp05/08248801 ) was diluted with DMVF (6 nlL) thenPCTraaR@®d/032921

with 4nethyl 4- isocyanatobenzoate (430 ng, 2.4 mmol)

rt—at—90C—evernght—Frethylamne (0 33 |

2.3 mmol) vvased and the m xture heat ed for| an

addi ti onal Rt s~at which tinme all material hagd

cyclized to the desired product. The reaction was

cool ed, di/l uted WilNh ®ater and extracted twice/ with
yl acetate and on' di chl or onet hane, the

c i ned ¢rganic' phasésthen dried over nmagnesi um 612
sulfate. After concemhraiNoOn.the crude residue was

purified by silica gel Yhr c@ gr gpHy @f f ording the
desired producted (539 @y, i ed wth a
smal | anolint of the symmetrical Hured dgfi (fromthe
i socyanate. Step 2: [0076] The m xture s then

di | uted witF of THF and treated wih aq OQiOH ({T™
2 nm, 2 mmol) etonitrile was added dropw se to the
bi phasi c m =~nti | honobgeneous. After stirfring

overni ght [the m re was acidified with IMHQl to pH

= 3 then extrate i thyl acetate. The orgdgnic
p¥8se was|dried over n g umsulfate, filterjed, g2
concentrated and puri by silica gel chromgtography
af fordi ng|the carboxkN c as an off white |solid
(295 ngy, 56%. S MB sh%e’h\‘ QIR correct mass
for the product. H NVRY400~H ﬁ showed d
1.44 (s, BH), 4.89 (s, 2H), 6.9¥ , fiH) (Im 2H),
7.19 (m_PH), 7.39 (m 2H), 802(d IH) 82C (d,
2H), 8.78 (br H), 10.58 (s, IH. 50Exampl g 106
4-(7-(4-1 zyl am no) - 2, 4-di oxo-1, 2-di hydroqui naz
o|in-3(4pry|) N 5-
chl or ot hi pphen- 2Hpn.s onyl ) benzam de Step 1:
99 ' 0 612
HN._ N

100 \©\’¢0 612
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[0077] The carboxylic acid fromexanple 105 (100 ny,
0. 20 mmol ) was dissolved in dichloronethane (3 nli),
woheos/oB2488t ed Wit h 5- chl or o- 2-t hi ophensul f onanPd®/US2004/032921
DVAP (27 ng,

ny,

ny;
over ni ght .

det er m ned
m xture di
with ethyl
drjed over
f?? ration

0. 22 mmol ),

T
onpl ete by anal yti cal
luted with water , separated,
acet at
magnesi u

fakp.
t he sol ven

Step 2:

he conbi ned organic |
[ 0078]
renoved and the cru

0.22 mmol ) and EDC (42

Il ow ng day the reaction was

HPLC and t he
then extracted

resi due treated w t hHHC N.n

oxane (4M 5 nl)

and

stirred ome hour. The §6]v

the residlie purified byOprepa
desired aniline as a white powder
n z,

[ [ \ﬁ:\; )riﬂlﬂgsaf for
the correct mass for the produc NVR (

acuo and
di ng the
d 583

400 MHz,

ed in v

DVEOU ) sh 21 (s, 2H),

6.19 (S,

THy, 6.49 (d,

IH), 7.16
(S! |l—|)1

11.16 (s,
4- am no- 3
3162t hoxy
added to i
treated w
OC. The m
over ni ght
sodi um bi
af f ordi ng

Y

7.28 (d, IH), 7.66 (m 3H),| 7.44

a4
t, ,
ﬁmll—b, 7.73 (d, IH), 7.92 (d, [2H
I H).

Eﬁ@pple 107 net hyl
ny en

nmet ho afe Step 1: 51[0079]
4-ni trobe .gid (2.00 g, 10.2 mmpl) wasd6
A sol ution of hanol (10 nL) whi ch |had been

th t hi onyl HY a: 20. 4 nnol ) at
xture was sti reo ro m
t hen concentT at etk diN“U

erature
aqueous
car bonat e and extracted|MAMh
the desired nethyl ester in quantita

yi el d. St
by treatm

103

6¥onEthane
ep 2:F[0080] The nitro group was then

tive
reduced
Nt h % Pd/ C (Degussa, 200 np)

F
616

104

616
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in ethyl acetate (20 nL) which was stirred under an

at nosphere of hydrogen overnight. The foll ow ng day
woheosrezssi on mi xture was filtered through cel PC®&/UaD@®4/032921

concentrated to give the aniline as a white solid (

.54 g, 8396for 2 steps) 400 Mz, Dwvs(d )

showed d = 3.73 (s, 3I-|)I,E , 3H), §ﬂ59 (s, ZH)ZJ;E&.
s 5 sty T

olin-3(4H)-yl)-N-(5- _
chl or ot hi ophen- 2-yl sul fonyl) - 3- met hoxybenzam de Step
[0081] The aniline fromexanple 107 ( D8 ny, 1.09
mmol ) and TEA (0.303 ni, 2. 1&3 dchl or onet hane
was added slowy to a sol yti on .uccinylcarbonate
(280 ng, 1.09 mol) in dj |or t'ane ((10 nmL). The
resulting soluti WX mn, then treated
with the aniling epaWed fro nDrobenyI br om de
usi ng procedure cri B in exanple 1 (300 ng, 0.82
mol ) and stirred overnight at rt. The reaction
Step lpi xt ure was concentrated, then diluted with mL of DMF
and stirred at 90C until all material had been

[0075)c y ThE asiliné pre@l&‘m@ddﬁﬁm Agthopdtedyiciromfle dstigSprbbdird d&cribed in

ked up as described in exanple 33 and
exampl (Ao £ mimeD b (oGO HIOIRMELS mlodben beded with tmelhy 4

& or

oL B o A R 0
mL, 2.3phmol) Wil added atid)the midtvre Ixated Hpr; arﬁa(ﬁiﬁldrdm hird'ﬁt ,wh't[o}Dt@me all
materi%lf }?gzc’él%lazeéltéﬁx (d%sg%r%rgdzgib%hg geagllggg yas pq)_q)le(g -fhha@d(x@th water and
extracteliftwice FEMAAR1AcIR and once with d1chloromethane tlae %o bined or I,tf{amc

4-(7-(4-fluorobenzyl am no) -2, 4-di oxo- | roqw
phasesghemdrgdayer ma}gnq:ﬂn(rg sulfate. After concentration the crude residue was purified

by s1hgaw,re‘f cﬂltoma%gﬂgﬂhy af%r&llrjlg tl?enalesgre(is pro dllilgte(? PS%BZIS}QJ 6%“:%) con%mmated

with a small amount of the symmetrical urea derived from the isocyanate.

Step 2:

[0076] The mixture was then diluted with 5 mL of THF and treated with aq LiOH M, 2
mL, 2 mmol). Acetonitrile was added dropwise to the biphasic mixture until homogeneous.
After stirring overnight the mixture was acidified with 1 M HCI to pH = 3 then extrated with
cthyl acetate. The organic phase was dried over magnesium sulfate, filtered, concentrated
and purified by silica gel chromatography affording the carboxylic acid as an off-white solid
(295 mg, 56%). ES™MS showed 504 m/z, the correct mass for the product. 'H NMR (400
MHz, DMSO-ds) showed 8 = 1.44 (s, 9H), 4.89 (s, 2H), 6.97 t, 2H), 7.10 (m, 2H), 7.19 (m,
2H), 7.39 (m, 2H), 8.02 (d, 1H), 8.20 (d, 2H), 8.78 (br s, 1H), 10.58 (s, 1H).

50



10

15

20

[ 0082] 4-brono-3-fluorobenzoic acid was converted to

the nmethyl ester using the procedure described in
wexenspBssd07. Step 2: [0083] The resulting net RgI/US2004/032921

4- br ono- 3-f | uor obenzoate (2.00 g, 8.6 mmol) was

di ssolved in THF (30 and treated with

-butyl carbamate (1.20 g ) and cesium

da(7b@nik & obenAlarfino 2-d Foifd -N-(5-

argon. The SOZ@UtI on;—\%/aﬁditgggjr}ztrggtagﬁ&%ﬂth 4, %MH)IM)N(S

Bi s(di phenyl prbp‘htmqph@l-E-y&uﬁenmbemanhéme (0.37 g,

0. 65 mmol ) and Tris(di benzyli denea&et one) di pal I adi um

(0.20 g, 0.22 nmol) and refluxed uj d&//ar on
overni ght. The followi ng gay theyrea &l cool ed,
diluted with water and_exflra wi tth et acetate

twi ce and the conbi ng rgitltc phases dried over

magnesi um su e, ARt.e ation and concentration

the crude p ct H/as purpyfied by silica gel

chr omat ogrraphy~af f ordi ng the desired product as a

light yellow solid which was i nmedi ately deprotected

with HC / dioxane (4 M nL). After stirring 3 hrs the

reaction was diluted with 5 nL of ether and the solid
Step 1fi I tered affording the desired product as a |ight

yell ow solid (1 159 70 % H NVR (400 MHz, DMSO-d

(007753 hqweea&to i Rhhplefrc ﬁy@é mg %0 mindf “ﬂa@dlsﬁh)ved in

084
dlchlozpn@ﬁﬁmegs fnlIu)otheb anatedzmﬂmdhlonqunopleenéﬂﬁﬁlanﬁde (22 mg, 0.22

mmol RN P8 el 70 “%T@Tﬁ%‘f ehe 2w 2 lawr@o ihenstiged piong

tempex%ﬁiré biv@hight. PhosUSHEY deydBe Maﬁﬁoﬂ @Eyw%lﬁe@t%ﬁc n‘%ﬂé’te by

% in dichloronmethané (10 nL). After t
analytl\%lsH bhné the mixgure diluted @nthwvaztbwspwa@dsﬂmn exitacatd with ethyl

entra and treated th the
acetate aﬁfd] the %m‘tr)ﬁelg(i?r&éﬁ]?ﬁ@%rs ]?‘T 1Orh 83&39?81%?8%\%}8 usi ng
procedure descrlbed in exanple 1 (300 ng, 0.80 mmol)
Step2in 20 L di chl or omet hane and 53stirred over ni ght. The
’ next day the reaction was concentrated, diluted with L
[0078]of AbRffiltration the solvent was removed and the crude residue treated with HCI in

dioxane (4M, 5 mL) and stirred one hour. The solvent was removed in vacuo and the residue
purified by preparative HPLC affording the desired aniline as a white powder. ES”MS
showed 583 m/z, the correct mass for the product. 'H NMR (400 MHz, DMSO-d¢) showed &
=421 (s, 2H), 6.19 (s, 1H), 6.49 (d, 1H), 7.16 (¢, 2H), 7.28 (d, 1H), 7.66 (m, 3H), 7.44 (s,
1H), 7.56 (d, 1H), 7.73 (d, 1H), 7.92 (d, 2H) 11.16 (s, 1H).

Example 107
methyl 4-amino-3-methoxybenzoate

Step 1:
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and triethylamne (0.80 nL, 5.6 nmol) then stirred at
90C until all material had cyclized to the desired
wqubesaapiss ndi one. The reaction m xture was cooPed/US2004/032921
diluted with water, then extracted twice with ethyl
c tat The .c |r1ed ani c_phases_were concentrated
(0079, PEY- an%&e@mlpealdégpoéhil@%ama@})mydéqdrt@raoﬁohgwn of
thah('il 1d%§Lr ez A it 3FUNRLEN at 0°C.
e O M5 B AT O, BLaSRT, 0 ARG ot 0°
The m[imaaz}'asmrsd mbtoeni Empeeturt beernightther eshceuiraté; dilivted avith

L e T e
400 MHz, DVBOd ) showed d = 4.33 (s,

eSterlgEl?%“%ihlvgw(l?Wl(H) 6.51 (d, IH, 7.15 (m 3H), 7.34

(s, 2H), 7.50 (m 2H), 7.61 (m 2H), 7.81 (m 2H),

11 29 (s I H). Exanple 110

(r 4-f | uor obenzyl am no% 4- di oxo- | dr oqui naz
[0080]O| iLhe g(tm_gmyp yv_aNI eg_reduced ytreatment with 10% Pd/ (Degussa 200 mg)

in eth;%%&ﬁt%t ? g%ﬂugh Qghssé{ rI‘e%%dzer oﬁn lgg szf?yigrgztgeen[o%%%g t. The

followdnghdayrthe ?eanﬂ@ﬁ]yﬁh&ﬁl@&sdil&@ﬂﬂthﬂﬁigh@elﬂ&%nﬂ lcoseattRd to give the
descrj bed for exa MS showed 597 nfz, the

aniling353 white spld(1t e, ggé fio 8@@@@) "B €409 MHz, DMSO-ds) showed 3
-3.73%; (:-ﬁ{)( ?Z%'(H%f}@bﬁl_ﬁggé 3080 o, 419! P38, 180, 5 LT naz

chI orot hi ophen- 2-yl sul fonyl ) - 2- met hoxybenzam de - d
JL H H 54[0087] The ti t¥simpled88nd was prepared from

RO oL BB P IR

correct rmhlzorbﬁuopliw 2-ylsulfonyl)-3-methoxybenzamide

Step 2

| Q0 00

\7%/
o S S\ ¢l
/()fU\N
N N/&O
H H
F

Step 1:

[0081] The aniline from example 107 (198 mg, 1.09 mmol) and TEA (0.303 mL, 2.18
mmol) in dichloromethane was added slowly to a solution of disuccinylcarbonate (280 mg,
1.09 mmol) in dichloromethane ((10 mL). The resulting solution was stirred 30 min, then
treated with the aniline prepared from 4-fluorobenyl bromide using procedure described in
example 1 (300 mg, 0.82 mmol) and stirred overnight at rt. The reaction mixture was
concentrated, then diluted with 10 mL of DMF and stirred at 90°C until all material had been
cyclized to the desired product. At this time the reaction was worked up as described in
example 33 and converted to the title compound as described in example 34. ES” MS showed
613 m/z, the correct mass for the product. '"H NMR (400 MHz, DMSO-dg) showed 6 = 3.83
(s, 3H), 4.40 (s, 2H), 6.17 (s, 1H), 6.56 (dd, 1H), 7.06 (t, 2H), 7.13 (d, 1H), 7.32 (d, 1H), 7.36
(ddd, 2H), 7.52 (dd, 1H), 7.56 (s, 1H), 7.68 (d, 1H), 7.76 (d, 1H).
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product. H NVR (400 MHz, DVMSO-d ) showed d 3.90 (s,

3H), 4.39 (s, 2H), 6.18 (s, IH, 6.57 (d, IH, 6.93
wOdpostos4ss 7. 11 (m 4H), 7.37 (dd, 2H), 7.70 (sPCris2004/032921

7.73 (m 2H). Exanple 112 _ _

4-(7-(4-fluorobenzyl am o) - 2I ATO I oxo- |, 2-di hydr oqui naz

olin-3(4H) -yl ) - Zchlo:r I

abt7auuiurepbesyianitoy.a imxb-)lkzeaﬁ@m&fmhgﬂﬁorﬁ%o eﬁnb‘Z.”” LAL-

conpound was_prepared from 4~brono- 2-chi

aci d usi ng chlegothiephend-pisulenyl)-8dlhorobermaanige e 109. ES
M5 showed 617 nmz, the correct mass for the product H
NVR (400 MHz, DVSOd ) showed d DH3H Es, 6 18
(s, IH, 6.50 (d, IH), 7.14=(t

/3]8(
7.42 (m 2H), 7.60 (m 2H ?‘/(H?nsz 4 (s,

IH). Exanple 113

ol i n-3(4H) - M CR?

chl or ot hi oph 2- stquonVI) 2 fl uor obenzam de [ 0089]
The titleFconmpound was prepared from

4-(7-(4-fl uorobenzyl
4- br onp- 2- f i uor obenzoi ¢ acid using the procedure

Step 1descri bed for exanple 109. ES M5 showed 601 mlz, the
correct mass for the product. H NWVR (400 MHz, DNBCd )

h = :
oo o i 8oy e
proceduk§ deseribd ihdbxaiphe, 107. 67 (t, IH), 7.73 (d, IH, 11.14
(s, IH). Exanple 114 _
Step 28- (7- (4-fl uor obenzyl am no) - 2, 4- di oxo- 1, 2- di hydr oqui naz

olin-3(4H)-yl)-N-(5-

s R0 O L SR bl i

THF (mmmg ahdh @egted G&mlﬂtﬁlt}d@ﬁrﬁérh&t@ ] 2@@ BX2ABhE!) dBeeskh E@bonate
showed 583 mz, the correct mass for the product .

(5.61 gylre2meoDhen desasend Witk prgrad The solntignwes thepeated Wn@ 4,5-
Bls(dq(}hcenyl&)h%sphﬁloﬂ%,é—gtmétﬁylxanthene (0.37 g, 0.65 mmol) and

Tris(dibenzylideneacetone)dipalladium (0.20 g, 0.22 mmol) and refluxed under argon

overnight. The following day the reaction was cooled, diluted with water and extracted with
ethyl acetate twice and the combined organic phases dried over magnesium sulfate. After
filtration and concentration the crude product was purified by silica gel chromatography
affording the desired product as a light yellow solid which was immediately deprotected with
HC1/ dioxane (4 M, 15 mL). After stirring 3 hrs the reaction was diluted with 5 mL of ether
and the solid filtered affording the desired product as a light yellow solid (1.15g, 70 %). 'H
NMR (400 MHz, DMSO-dg) showed & = 3.83 (s, 3H), 7.28 (t, 1H), 3.76 (m, 2H).

Step 3:

[0084] The above methyl 4-amino-3-fluorobenzoate hydrochloride (266 mg, 1.2 mmol) and
triethylamine (0.80 mL, 5.6 mmol) in dichloromethane (10 mL) was added slowly to a
stirring solution of phosgene (1.89 M in toluene, 1.27 mL, 2.4 mmol) in dichloromethane (10
mL). After the addition was complete the reaction mixture was stirred at rt for 1 hr, then
concentrated and treated with the aniline prepared from 4-fluorobenyl bromide using

procedure described in example 1 (300 mg, 0.80 mmol) in 20 mL dichloromethane and
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7.14 (t, 2H), 7.24 (s, IH, 7.38 (m 2H) 7.43 (m IH)

7.53 (m 3H) 7.70 (s, IH 7.79 (s, IH 7.90 (d, IH
wa20083t488 | H). Exanple 115 PCT/US2004/032921

2-(4-(7-(4-fluorobenzyl am no) - 2, 4- di oxo-1, 2-di hydr oqui

simod AU 4k U AMERAA A S, et i Lok DM
and trie@88H}ind (0680 inll] 8.6 MOOUAGH Wafed SRS ﬁﬁﬂfa'ilgcﬂé ﬁMag cyclized to

4-am nophen | acetate usi ng the procedure cribe
the degizedsinazelyglionss nsrw@mamsglre wiag coaled dilotedewith wates then

extrac%ﬂ éygf«%%vlﬁg%g 2&%% Igig]R c%pb% fggetnéc %%—%5’3 gegg:opaeq%aﬁed and
5 punﬁe‘d b]yfbﬂ@cm geB bl)romﬁto%Zaphm affkling tlﬁ:7de(§iﬁféd Mazo?mé@ioﬂé"ﬂnet!hw ester

L 1(d IH), 11.09 (S IH. 56Exanple
contan1111@ted w1t’h the symmetnca urea derived from the isocyanate.

4-((7-(4-fluorobenzyl am no) - 2, 4-di oxo-1, 2-di hydr oqui na
[0085]z o [This-1B4tddif! -wis thet tonlviridd toFhe title compound using the procedure

ul fonyl )b de [00927] titl
descrifg) B GEHAPRRS. oM SHPSOGHLID G RSk S fok She padig. 11
L R NSRS I AT SRS
10 3H), 70945, ZDHISDI0 Yms PHWH6 (4, 28, (.81 (121H)2H),511Q7@((931H)2|'|) 6. 17
(s, IH,-6.48 (d, IH, 7.17 (t, 2H), 7.25 (s, |H),
7.31 (m 4H), 7.58 (d, IH), 7.70 (d, IH, 7.81 (d,

2H), 11.09 (s, IH).
Example 110

4-(7-(4-fluorobenzylamino)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-N-(5-
chlorothiophen-2-ylsulfonyl)-2-methylbenzamide

0O 00

\\ //

? U

15
[0086] The title compound was prepared from 4-bromo-2-methylbenzoic acid using the
procedure described for example 109. ES” MS showed 597 m/z, the correct mass for the
product.
Example 111
20 4-(7-(4-fluorobenzylamino)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-y1)-N-(5-

chlorothiophen-2-ylsulfonyl)-2-methoxybenzamide
Yy
S S\ -Cl
jesan
gN N/go
H H
F
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Exanpl e 117
4- (7-am no- 2, 4-di oxo-1, 2-di hydroqui nazol i n-3(4H)-yl)-N

wo (260502488 ot hi ophen- 2- yl sul fonyl ) benzam de HoRCTABAB}/032921
The title conpound was synthesized from nethyl

b1 et AT LN R ——
the prdce&ﬁl@(ﬂ%%r%ﬁljﬁ fc?r]exﬁﬁlplédf@& i) %@S 519)wéd'"@1|3}_r§/ 2@1 & rrs%}'_ﬂass for the

produ(ﬂ:l—i)H NMR (490(Hz| BMS(B-‘dE)(sdmmeé SHES0 (s, 3H), 439 5, 2, 6. 183§s 1H),
| O rogul nazol 1 n
657 D 4 P RETEDTA D bs i g8 2 T Toroey B daaHa o

0 0 [0094] The aniline fron1exanp|e 7 (20 ng, 0.042

mol ) and benzal dehyde (7 nL, 0.063 mml) were

di ssolved in 10% acetic acid / nethanol (2 nL) and

stirred for mn. Then, geghpiigyaoborohydride (6 ng,

0.84 mmol ) was added aﬁa‘Tﬁ%LTéﬁction stirred at rt
4-(T-4r8uprchenzylamine)el. 4-dioxo-1,Ralihpdroguimmzolin 3¢ d)-yB<2-chloro-N-(5-

concentr at ed Iy f.i e rative. HPLC
af fording the Eﬂw ré%phrﬁngﬁﬁ%llﬁ%@ﬁg)e\ﬁﬁﬂ’édesol id after
| yophilization. H NVR (400 MHz, DMBQg ) showed d =
4.32 (s, 2H), 6.20 (s, | 6.49 (U, WH) s.7. 6(s
2H), 7.33 (m 5H), 7. 3. . m .70
(s, IH, 7.92 (d, 2 ] [ 5]
Simlarly, follomnng i ocedure descrlbed in
Exanpl e 118 replac zal dehyde with ot her
suitable al d desHand kelones, and utilizing the
modi f i cat Fons” known to those skilled in the art,
Exanpl es 19- 140 were synt hesi zed:

[0088] The title compound was prepared from 4-bromo-2-chlorobenzoic acid using the

E

procedure described for example 109. ES”MS showed 617 m/z, the correct mass for the
product. "H NMR (400 MHz, DMSO-ds) showed 6 = 4.31 (s, 2H), 6.18 (s, 1H), 6.50 (d, 1H)
7.14 (t, 2H), 7.31 (m, 2H), 7.42 (m, 2H), 7.60 (m, 2H), 7.79 (m, 2H), 11.14 (s, 1H).

>

Example 113
4-(7-(4-ﬂuor0benzylamino)—2,4-dioxo-1,2—dihydroquinazolin—3(4H)-yl)-N-(5-
chlorothiophen-2-ylsulfonyl)-2-fluorobenzamide

Tee
S._S_ ¢l
o)
QHdr
d“ F
ISa e s
H H
F

[0089]  The title compound was prepared from 4-bromo-2-fluorobenzoic acid using the
procedure described for example 109. ES™ MS showed 601 m/z, the correct mass for the
product. "H NMR (400 MHz, DMSO-ds) showed & = 4.31 (s, 2H), 6.19 (s, 1H), 6.49 (d, 1H),
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Table 3 Exanple Structure ESMS QN L I HWV /v/ 119
(MH =579 HQ HTI // d 120 X (MH =595 CL H

woanmdz2ksN (M H = 595 H 122 N (M H) = 583 H BS8I/USk004/032921
123 (MH) = 583 SY VSCl 124 (MH) = 601 125 N (MH) =

601 H 126 N (MH = 601
7.19 (m, 3H), 7.30 (d, 1H), 7.36 (m, 2H), 7.45 (s, 1H), 7.57 (d, 1H), 7.67 (¢, 1H), 7.73 (d,

1H), 11.14 (s, 1H).

Example 114
3-(7-(4-fluorobenzylamino)-2,4-dioxo-1,2-dihydroquinazolin-3(4 H)-yl)-N-(5-
5 chlorothiophen-2-ylsulfonyl)benzamide

i /O\
N N ~O °
H H

[0090] The title compound was prepared from methyl 3-aminobenzoate using the
procedure described for example 108. ES” MS showed 583 m/z, the correct mass for the
product. "H NMR (400 MHz, DMSO-dg) showed & = 4.30 (s, 2H), 6.19 (s, 1H), 6.49 (d, 1H),

10 7.14.(t,2H), 7.24 (s, 1H), 7.38 (m, 2H), 7.43 (m, 1H), 7.53 (m, 3H), 7.70 (s, 1H), 7.79 (s,
1H), 7.90 (d, 1H), 11.18 (s, 1H).

Example 115
2-(4-(7 -(4-ﬂuor0benzylamin0)—2,4-diox0-1,2—dihydroquinazolin-3(4H)-yl)phehyl)-N—(5-
15 chlorothiophen-2-ylsulfonyl)acetamide

[0091] The title compound was prepared from ethyl 4-aminophenylacetate using the
procedure described for example 108. ES” MS showed 597 m/z, the correct mass for the
product. "H NMR (400 MHz, DMSO-dg) showed & = 3.65 (s, 2H), 4.30 (d, 2H), 6.18 (s, 1H),

20 6.49 (d, 1H), 7.14 (m, 3H), 7.22 (m, 3H), 7.37 (m, 2H), 7.41 (m, 1H), 7.57 (d, 1H), 7.64 (d,
1H), 11.09 (s, 1H).
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59127 (MH) =566 Ns. | H// 128 (MH = 566 s s 129
(MH =5661 130 (MH =599 |1 131 N(MH = 605 d -

woO 200k/0B24s8s 132 N (MH = 579 H 60N V-C H 133p&ir(uskday/032921
=491 NHHI| H134 N (MrH = 505 N

Example 116
4—((7-(4-ﬂuorobenzylamino)-2,4—dioxo-1,2-dihydroquinazolin—3(4H)-yl)methyl)—N -(5-
chlorothiophen-2-ylsulfonyl)benzamide

o)

(I "N ‘
A
N N/&OA©\,(N‘,S\/©\CI
_ H H & &%

[0092] The title compound was prepared from 4-aminomethylbenzoic acid using the
procedure described for example 107 step 1, followed by the procedures for example 108. 'H
NMR (400 MHz, DMSO-dg) showed & = 4.28 (s, 2H), 5.04 (s, 2H), 6.17 (s, 1H), 6.48 (d,
1H), 7.17 (¢, 2H), 7.25 (s, 1H), 7.31 (m, 4H), 7.58 (d, 1H), 7.70 (d, 1H), 7.81 (d, 2H), 11.09
(s, 1H).

Example 117
4-(7-amino—2,4-diox0-1,2-dihydroquinazolin—3(4H)—yl)-N—(5-chlor0thiophen-2-

yilsulfonyl)benzamide

0 0

\N

0
S S\ -Cl
o] N U
(I °N
H,N u/&o

[0093] The title compound was synthesized from methyl 2-amino-4-(tert-
butoxycarbonyl)benzoate using a procedure similar to example 106. 'H NMR (400 MHz,
DMSO-de) showed 8 = 6.21 (s, 1H), 6.40 (d, 1H), 7.25 (d, 1H), 7.38 (d, 2H), 7.54 (d, 1H),
1.71 (s, 1H), 7.93 (d, 2H), 11.18 (s, 1H).
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HN | H135 N(MH =517 NHH 136 N (MH = 517 H's
(MH =585 137 NHCF 138 N (MH =531 H 139 N (MH)

we 2605536dExanpl e 141 Phar nacol ogi cal Assays [ 0006jusTive/032921
phar macol ogi cal activity of each of the conpounds

according to the |nvent§on |§eﬂ§term ned by the

followng in vitro assa i bition of
4-(7-b¥nzyeehiabpg 4Rlisk el Qtdlﬁgafcﬁgﬂﬁaz@nnlzmm-tyl)qvl(élQﬂYdroMi@phen-z-

effect of testing t he conpound according to th

i nvention on ADP-i ndvleelorithsnzamidee et aggregatl onis

preferably assessed in 96-well mcrotiter assay (see

general ly the procedures in Jantz@:no t:l M et al. (

999) Thronb. Herpst. 81:111-117), engps bl ood

is collected from heal t h§, freﬂa teers into

ACD (85 nM sodi um ci L

ARG R

[0094] The aniline from example 117 (20 mg, 0.042 mmol) and benzaldehyde (7 uL, 0.063
mmol) were dissolved in 10% acetic acid / methanol (2 mL) and stirred for 30 min. Then,
sodium cyanoborohydride (6 mg, 0.84 mmol) was added and the reaction stirred at rt
overnight. The next day the reaction mixture was concentrated and purified by preparative
HPLC affording the desired product as a white solid after Iyophilization. "H NMR (400
MHZ, DMSO-dg) showed 6 = 4.32 (s, 2H), 6.20 (s, 1H), 6.49 (d, 1H), 7.26 (s, 2H), 7.33 (m,
5H), 7.45 (s, 1H), 7.57 (d, 1H), 7.70 (s, 1H), 7.92 (d, 2H), 11.16 (s, 1H).

[0095] Similarly, following the procedure described in Example 118, but replacing
benzaldehyde with other suitable aldehydes and ketones, and utilizing the modifications

known to those skilled in the art, Examples 119-140 were synthesized:

Table 3

Example Structure ES-MS

o) N’

Q)L H UC'

119 O\/LL N (M-H) = 579
N
H

S
o) N
jog v
120 dN (M-H) = 595
N
H
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(M-H) = 601
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Aggregation is calculated fromthe decrease of OD at
490 nmat t=5 mnutes conpared to t=0 mnutes and is
wexpsassss as % of the decrease in the ADP conPC®iUS2004/032921
sanpl es after correcting for changes in the
. hibition of
ADP Bi nding to Pl atel etld DO(@Q] HaV| ng first
det er

i ned that the comrpoupd '~ t hee
i nventii i nhi bi ¢ : ::\IQ/s elgati on
127t h thhe above as 53 d assay used tC(M-H)'=566
det er mi ne_phe ah Lghlbltlonls medi at ed by
|nteractw platefNetOADP receptors. Utillizing the
second pot en'éy of inhibition of such
conmpounds with respect to [ Hl 2- MeS- ADP_bi ndijng to
whol e |pl atelets is determ ned. El?()NbS-ADP bi ndi ng
experijments are routingly g $’vv|$h out dat ed
human |pl atel ets col | ect £t anvlar @ pro€édures at
1p®spi tial bl ood ba - washed "ot dat ed (M-H =566
platelets re repar gd /gfollovvs(all steps |a
t enper|at | T Nnot™1 NN c&@ ed ot herwi se): [0100]
Qut dat|ed \ I el Bt susplnsions are diluted with 1
volunme of CGS and platelets pelleted by centr|i fugation
at 1900 x g for 45 mnutes. Pl aDebeterel lets jare
resuspgended at 3- 6x1 9 pla I S é

contaijning 1 U m apyrse C! St|. Louis,
13 and i ncubated fur 1 U es l_!;\t C. Aftlernr '=566
centrilffugation at for 20 mnutes, peljlets

resuspen n-Néepe ¢e's buffer containijng O. 1%
BSA ( $i gNa, St . HLow S, HI\/D) at a concentration of

6. 66x1/O8 platelets/m . Binding experinents arje
perforined after > 45 mnutes reghi ag Nf the plraterets.
[0101]| Alternatively, bi nd|n expherkient s ar e
perforjmed with fresh hun eI mwlec as

scrifbed in I. (1l nhit ed Pl .

1%Sglregatlon n V|tr pt that pl atel ets klgll-ﬁs_sgg

resuspen Hd@es™ |\b s buffer containijng 0. %
BSA ( $i gma \ & H_ows Hvo) at a concentratign of

o e " -a-nl ot . | \ /, ba
666x1—8—platetetstm—Very——si mo'ur resul-ts are

obt ai ned Q.o

(M-H) = 605

S s
O N
@AH L)°
131 N
N
H

0 NSy g
H Ly
132 N (M-H) =579
N
H
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with fresh and outdated pl atelets.
ADP receptor binding assay using the tr
wagesiose4sgi gand [ H| 2- MeS- ADP (Jant zen,

63[ 0102] A pl atel et

itiated potent
H M ePCaIUS2004/032921

(1999) Thronb. Henpbst. 81:111-117) has been adapted to
the—96rwelH—m-erotiter fors y vol ume of
0.2 nm| Hepes-Tyrode's bufferO\MQhOO 1% BSA and 0. 6%
DMSO, [Ix1 8 apyrasedva e S are preijpcubat ed
in 96-mwell fiat bott ot||I-|er for m nut es
Mdth serial dil NSNOf ~test conpounds before(1v[+H) 491
addi tipn of Un 2-\VeS- ADP ([
Hl 2- menyl t hi ®adehosihe-@' - di phosphat e, ammonijum sal t;
specifjc activity 48249 G /mol e, obtained by custom
synthelsis from Amersham Lif € b@e ce, Inc.
Hei ghtls, IL, or NEN Llfe SC| gducts Boston,
MA) . Total binding |($ / e;|absence of

st clonmpounds. Sa i ¢ binding ma
ltégnt aiin 5M unI I\/ES- ADP (RBI Nat i ck, EM'F_I%JESOS
After || ncubatj-on gutes at room tenperatpure,
unbound radiali gandH S separ ated by rapid filjtration
and two washes with cold (4-8 C) Binding Wash Buffer
(10 M|Hepes pH 7.4, 138 M NaCED)OJs;Dng a 96-wel |l cell
harvesfter (M nidisc &6 S $um€:|n Sterling,
VA) and 8 GF/ C gl assfiyjl be na 5 i nt ed
1B5l terjmat A, for et a, ac Inc.,| (M-Hy=517
Gai t her sbu Thg@l at el et - bound radi oagti Vi ty on
thefllteﬁ\g{ols de i@ned in a scintillatilon
count er eta 1 O Wallac Inc., Gaitherisburg,
MD) . tpeCITIC binding 15 Getq-_r) eu Uy subtTgctionof
non-speci fic binding from totgal Qidj n and specific
binding in the preseq@ce O@gﬂ expr essed

f specifi «s n t hdd ab eof te

% 0
npou

1

nds ut 103] The table bel ow p

ol

r &M Has= 517

activifty f ounds of the inventfi on,
eval uated as ﬁescrl bgd above. In the table bel ow,
activity in the PRP assay is provided as folllows: +++,
ICc < 10 mvt -H,10 MM < |C<Qoom@ and +, 1C > 30 nM
O Cl (M-H) =585
N O
H
CF3
Qo0
8L
o NSl
H /
138 N (M-H) =531
Y\N N/&O
H H
O o \,
O N’ I
H UC
139 (M-H) =545
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Exanpl e No. Activity Exanple No. Activity Exanple 3
+++ Exanple 61 ++ Exanple 5 +++ Exanple 65 + Exanpl e
wa200s#32488anpl e 72 - HExanpl e 16 +++ Exanpl e 77P&T/US2004/032921
64Exanpl e No. Activity Exanple No. Activity Exanple
——\+-—|+—E*&nop4—e—94—+—E*an:aI—;L4_1_—-l=l-_Exanhl e 100 +++
Exanplle 51 +++ Exanple 102 + @x&mpe 53 ++ Exarrpl e 106

+++ Exjanpl e 57 +++ Exanple~1213 910 shoul d be
under sit ood t hat the or e sc S en‘oodl ment s
1ld0d exanpl es ne prSERt” a det ai I'éd descrl ptavRE e 559

certaijn preferre bodi ments. It will be apparent to
t hose |of of di PMary sk [1’'Qn the art that varidus

nmodi fijcatisgs''and eqlfi val ents can be nmade witihout
departling friomthe spirit and scope of the irnvention.

Al the patents, journal articles and other docunents

L | P | beve—are—heretn—incorporated by
ur SCussScl Ul Crtedanbove—art—Tiererr—Hc0+ P +—Eu—BY

reference. 65WHAT IS CLAIMED IS: 1. A compound havi ng

the formul a: R wherein fdngple 14gN0er selected fromthe
gr?up consisting of H a_nﬁ%l—; Rl is a nmenber

Pha m t he group consisting of H, alkyl,

[0096]h aJTR@an‘aC(% glgalca%ﬁ{/%%# é/ach aF 816 compouxg | z?c%tl)rlﬁYng to tﬁ 1nvent10n

is determined by the following in vitro assays:

I. Inhibition of ADP-Mediated Platelet Ageregation in vitro

[0097] The effect of testing the compound according to the invention on ADP-induced
human platelet aggregation is preferably assessed in 96-well microtiter assay (see generally
the procedures in Jantzen, H.M. et al. (1999) Thromb. Hemost. 81:111-1 17). Human venous
blood is collected from healthy, drug-free volunteers into ACD (85 mM sodium citrate, 111
mM glucose, 71.4 mM citric acid) containing PGI, (1.25 ml ACD containing 1.6 pM PGIL,/10
ml blood; PGI, was from Sigma, St. Louis, MO). Platelet-rich plasma (PRP) is prepared by
centrifugation at 160 x g for 20 minutes at room temperature. Washed platelets are prepared
by centrifuging PRP for 10 minutes at 730 x g and resuspending the platelet pellet in CGS
(13 mM sodium citrate, 30 mM glucose, 120 mM NaCl; 2 m] CGS/10 ml original blood
volume) containing 1U/ml apyrase (grade V, Sigma, St. Louis, MO). After incubation at
-37°C for 15 minutes, the platelets are collected by centrifugation at 730 x g for 10 minutes
and resuspended at a concentration of 3x10°® platelets/ml in Hepes-Tyrode’s buffer (10 mM
Hepes, 138 mM NaCl, 5.5 mM glucose, 2.9 mM KCl, 12 mM NaHCOs3, pH 7.4) containing
0.1% bovine serum albumin, 1 mM CaCl, and 1 mM MgCl,. This platelet suspension is kept

>45 minutes at 37°C before use in aggregation assays.

[0098] Inhibition of ADP-dependent aggregation is preferably determined in 96-well flat-
bottom microtiter plates using a microtiter plate shaker and plate reader similar to the
procedure described by Frantantoni et al., A4m. J. Clin. Pathol. 94, 613 (1990). All steps are
performed at room temperature. The total reaction volume of 0.2 ml/well includes in Hepes-

Tyrodes buffer/0.1% BSA: 4.5 x 107 apyrase-washed platelets, 0.5 mg/ml human fibrinogen
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R2 is a nmenber selected fromthe group consisting of

H, hal ogen, al kyl, al kenyl, 2-6 al kynyl, hal oal kyl,
wabhkbswp2488yano and -C(O R, wherein R is a nenber/us2004/032921

sel ected fromthe group consisting of 1-6 al koxy and

alkyl)o-2 amno; L is a1l to 3 carbon |inking group
(Amesednddiagrbstien dne.hGregnwinh, Edhseselidikytions ommrrmds-(buffer for

conte el 1P G RV AP b ARt abooph Fbogere

ADP RQAdeidt fifatlconcehifation ¢F 2 jiNikiKish ﬁfd@b’é& S%Bhﬁﬁfn@éi aé%‘ré%&tlon

t he group consisting of a bond, -NH and -

Bufferis addeshimstead of A@Pste |oac sof torral predls gAprQmm},) SHher@Daf the
d
somp GE R AL it Fo TRt fnfeifies BB &l P ot dgotecutar

Devicek) M&il6 PR&e UA5%$eslu&mgriﬂ eREMARMItE YeadRlge q&leq)latté@dfb e agitated for
group. consi stin hal o cyang, hydroxy y
5 minpng: mickaieg platg |sg%kﬁ:;, pnd me%dnymtqupd;gg p@yqbtalgedgm the plate reader.

Aggrej':éy oallegfé?ﬁ ?t}ﬁg flgcﬁ* %%lo'f OPrat 49%)3/@ ?ftlﬁg%m@e%?pﬁd to

t=0 mmute(s@hid)ls &pressﬁ ﬁ'%)of Mﬁd?iécr@@éhrrth&bﬁlDP &rito) sampibeafeérn
the subscript mis an integer of from1l to 3, each R
corregting forchapgss 1n eapeggestted carrod s#8plesr om t he group
consi sting of H, hydroxy, alkyl, alkoxy, alkyl)o-
am no, and each R is a nenber independently sel ect ed

I hﬂ?@%ﬁ%ﬂ%ﬁ%&%h mgto%latﬁeial kyl and al kanoyl,

groups attached to nitrogen are

[0099F O v ddlertifed ihbf B0 @BmBS WA bEodr@B @ thedd Gértidh Ahibit ADP-
pyrrolidine or piperidine ring; Ar2 is a 5-6 nmenbered

dependomtcr&«'v}@llet ageregation withithe rhaerssauda ficend hesey isrusndte determine

ng..S opt | I n om a
whettgh Aol i REO A v RPNy el BDP EGHRET | BifBing e
secon&h§§a§? it ey @ inabigibh b { &lﬂh&bhip@tlﬂl‘b wilth FespEad o [PH]D-I\&:S -ADP
blndmg to whole platelets is determined. [*H]2-MeS-ADP binding experiments are routinely

performed with outdated human platelets collected by standard procedures at hospital blood
banks. Apyrase-washed outdated platelets are prepared as follows (all steps at room

temperature, if not indicated otherwise):

[0100] Outdated platelet suspensions are diluted with 1 volume of CGS and platelets
pelleted by centrifugation at 1900 x g for 45 minutes. Platelet pellets are resuspended at 3-
6x10° platelets /ml in CGS containing 1 U/ml apyrase (grade V, Sigma, St. Louis, MO) and
incubated for 15 minutes at 37°C. After centrifugation at 730 x g for 20 minutes, pellets are
resuspended in Hepes-Tyrode’s buffer containing 0.1% BSA (Sigma, St. Louis, MO) at a
concentration of 6.66x10°® platelets/ml. Binding experiments are performed after > 45

minutes resting of the platelets.

[0101] Alternatively, binding experiments are performed with fresh human platelets
prepared as described in I.(Inhibition of ADP-Mediated Platelet Aggregation in vitro), except
that platelets are resuspended in Hepes-Tyrode’s buffer containing 0.1% BSA (Sigma , St.
Louis, MO) at a concentration of 6.66x10° platelets/ml. Very similar results are obtained

with fresh and outdated platelets.
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substituents wherein each of said R4 substituents is
i ndependently selected fromthe group consisting of
woaabwsgamss cyano, hydroxy, C _ al kyl, C _ al kenpCT@S2004/032921

al kynyl al koxy, C hal oal kyl, hal oal koxy, C.

[0102i g]g abz%}/ ﬁ]%?c%g%}t%{ %Jn %ka%p;l)ul%llﬁ th%trg}@ged_ Ietent Rgonist ligand
3H]2M@3-@m> @asHeRH §1. & HEQ@EP) 1 IBGHQI%BIL;ch %?i Etéilgasfbreg{n

group consisting o
adathil th)ﬂllf) 26-wvel nmunwtltttrrfenmblscanlapsaytvoilmn@ob 0. Zle\HepesL?yrb&e S

e G B S b el el e
96-weICHHR 866 %mﬂtﬁ&'ﬁla}ees P 'h’ﬁhﬁleﬂwth%eﬁhlgﬂu%ﬁ s G tést!combpounds

is selected fromthe roug consi stin
before additomef 1n}yhHH]ZMeSHADP ([ H]zsmathgbmamsm-ﬁ gliphosphate,

ammofi hE Spd ATy SRR RIS obi@he] i OB from
Amers}ﬁﬁﬂoltﬂe‘lﬂmeﬁceg)h@l mrhngﬁoﬁﬂe@%ﬁs A Jor SER IRRIREHR IPII‘&QJC'ES Boston,
{1-2 R3 substituents. 4. A

ionally substituted wt
MA). cﬁ’ﬁ% Sipfingis deteamined in W@b@me;&f!@st epmappds.dianeles ﬁognonspeclﬁc

b1nd1n%% dAné( flé wpfhhl%ﬁél%@ﬁ%? r{gigf i@ %\ia%ci(' Wg erﬂl?(i]]l at1on for
15 mlmp:tes ajmad>rh yerapdostintd, uhbcdm‘dllridiollga&d%s@uﬁ%éd E)Ufhﬁi(ﬁﬁlt@tlori\and two

washef SO Wt C Eaedioa v A ey gl%éré%\i BRBr g 2db48% m dC) using
a 96-v¢@11téé11f1{a%t%r imadis4o6, Lﬁ%&bxf HR R tZ, sﬁlﬁng@%;J N94%k12 GF/c

claim3, wherein Ar2’is s Fromt
glassfiber filtermats (Printed Filtermat A, for 1450 Microbeta, Wallac Inc. Ga1thersburg,

MD). The platelet-bound radioactivity on the filtermats is determined in a scintillation
counter (Microbeta 1450, Wallac Inc., Gaithersburg, MD). Specific binding is determined by
subtraction of non-specific binding from total binding, and specific binding in the presence of
test compounds is expressed as % of specific binding in the absence of test compounds

dilutions.

[0103] The table below provides activity for selected compounds of the invention,
evaluated as described above. In the table below, activity in the PRP assay is provided as

follows: +++, ICsp < 10 uM; ++, 10 uM < ICs < 30 uM; and +, ICso > 30 uM.

Example No. Activity Example No. Activity
Example 3 +++ Example 61 ++
Example 5§ ++ Example 65 +
Example 12 +++ Example 72 ++
Example 16 ++ Example 77 +
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an int eger
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is HTR is s
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el edxampie 408 t he
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consi sting

-CN, -C CH and
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el e®@xathpl¢ 018 t he

when
gr oup+++

of 1-4 alkyl, a

| koxy, C .

cycl oal Kyl

- al' Koxy,

-O(CH) Rand -O(CH )JN(R J wherein

the subscript mis 1 or 2 and each R is independently
selected fromthe group consisting of H,

al kyl and

[0104p] Hieshoyld beandestunid thut4he fondpeingodiesssibn, ensbodiments and examples

I nde endentl selected fron1th gr.oup consisting. o
merely] BTGE%Q @ detag,]g gdescrpHen Qf certpigprgferiy en%oggﬁems I wial) h? ppparent to

those of ordinary skill in the art that various modifications and equivalents can be made
without departing from the spirit and scope of the invention. All the patents, journal articles

and other documents discussed or cited above are herein incorporated by reference.
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al koxy, C hal oal kyl, C3.5 cycl oal kyl, C3-5
cycl oal kyl -al kyl, C3-5 cycl oal kyl -al koxy and 1-6
wabkbosloppiss anmi no. 12. A conpound of claim 11, wrO®USRW4832921

2 is halogen and is attached to the
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WHATHSHEhAYMED ¥pndd eaacci shh whheenn prresent

[ ndependent ly selected fromt he group consisting o f

hal oge no_and 6 .al kyl 813. A conpound of

cl ai mﬂ °8P@8“#E?ﬁ1%§%58 Bnds provided in

Fi gures 1 4 14. A conpound of cl ai m3 wherrgin Ar2 is

sel ected fromthe group consisti n gj\:ﬁ

t hi ophene, th| azole, o zoI ,,Atﬂh aﬁh i m dazol e,

pyrazol e, pyrddin ki di ne,q eatly of which is

optionally su\sm—t—u{/e vvlth froml to 2 R4

substltue %5 o) d of claim 14, wherein Rl
|s H or yI i's sele;:tedfromthe group consisting

- CH2- , -CH(CHS) and -CH2CH2-; and R2 is selected
Wherefnr om the group consisting of hal ogen, Cl.4 aI kyI

R A Aﬁﬁéﬁbeﬁ@ie%h k¥dm the%up &m@k‘hﬁ% df H%"‘('J 126 @

conpoun claim 3, Wwherein is selecte fromthe
R'gs amand:@n s¢ls¢tcd1§omfthb eromptehigingred, Hi Goilkyl, Gué rrdodlked, Cs.s

| so ui..n benzi m dazol e, benzoxazol e
‘E?élﬂg ﬂ%éi&y Oﬂggﬁcﬂﬁgf which is optionally

R?sy ReAdnibé 86ledtbd Rroff th8glouh @orsisithoSafiFgHaldpen] csI 6 élllZyl 6.6 alkenyl,
compound of claim16, wherein RL is Hor 1-4 L

| 25 elkeevleth-+ harslicrle Cos tlps sriamasmdrgePIRT wherem R isa
gé'ﬁl%g lec%b‘tjfro s C&j c&%‘sti'ﬁéf'f 33 %Lk%%& %ﬂ? Kdg o{lalf{ﬂ% 2 amino;

group consi sting 2P ogen,
L hxal ol Kedrbon Eiking grotbl selected GobHhe gtdip d&n&@nmg)omdl}ﬁf-

cl& ”(‘31&3)- AL A8, N QLIS and -cH,CHLCH,-:
L! is a linking group selected from the group consisting of a bond and -CHy-;
L2 is a linking group selected from the group consisting of a bond, -NH- and -CH,-;
Ar' is an aromatic ring selected from the group consisting of benzene, pyridine and
pyrimidine, each of which is optionally substituted with from 1-2 R? substituents,
wherein each R? is independently selected from the group consisting of halogen,
cyano, hydroxy, Cy.¢ alkyl, Cy6 alkenyl, Cy.¢ alkynyl, Cy.¢ alkoxy, Ci.6
haloalkyl, C_¢ haloalkoxy, Cs.s cycloalkyl, Cs_s cycloalkyl-alkyl, Cs.5
cycloalkyl-alkoxy, (Cy.s alkyl)., amino, -C(O)R*, -O(CH2)mOR™,
«(CH2)mOR®, -O(CHR)xN(R*®), and -(CH)uNR®),,
wherein the subscript m is an integer of from 1 to 3, each R* is a member
independently selected from the group consisting of H, hydroxy, Ci.¢ alkyl,
C1.6 alkoxy, (Ci.6 alkyl)y., amino, and each R is a member independently
selected from the group consisting of H, C;.4 alkyl and C;.4 alkanoyl, and
optionally, two R*® groups attached to nitrogen are combined with the nitrogen
atom to form an azetidine, pyrrolidine or piperidine ring;
Ar” is a 5-6 membered monocyclic or 9-10 membered fused-bicyclic aromatic ring

system, optionally having from 1 to 3 heteroatoms selected from N, O and S as
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wherei n the subscripts n and n2 each i ndependently

represent an integer of fromto 2. 19. A conpound of
wobheisrmsiB8s wherein Ar2 is selected fromthe greapus2004/032921

consi sting of furan, thiophene, thiazole, oxazole,

t hi adi azol e, i m dazol e, pyrazole, pyridine and

pyr irtrigcentéces csaichring SWﬂntgemg ommnaﬂmaubs,ht@a@mﬂltfmed to 3R*

Wi t to 2 R4 substituents. 6920. A conpound of

cla@ B#gg&%%ereln Rl is H R2is selected fromthe

gvaERiCaRE oS AiaR* Qﬁbéﬁl@héﬂﬂﬁlm E&iﬂenﬂ}'lséle@tb&ﬁéﬁr the group
hal oal kyl , -CN, -C CH an

pr esen€onsisting 96 palasen py@ﬂOshY@@wédilfsraékﬁlx Gms gfkenyp Cas alkynyl,

?ons' sk n91k8%yﬁaggg‘lcsaﬁﬁ?::§f) oeagi\{'gnxg/ ?Kg u%aiﬁéﬁ %letsc%%flkyl-

or 2 aslitybash cﬁ:loslkymmgn dend dlyylseladhe and r@(m)Rﬁ‘e
ro% cansi stlgg of al kyl and_al kano(%/f; and each

herein gach Rs 1%&@5&%@4@1@ AREERS @wh%grogp@awlstmg of

i konyl | TS, €OF o LR kol ARG Ak flpgnfind
th@gltl')lsmaitkys O oCB V\&len)h% hmbcmdl aiad syl Whé'ﬁSL%ls selected from -NH- and

cycloalkyk%flkoxy and 1-6 alkyl)o-2 am no. 21. A
conpound 2¢l ai m 20, wherein R2 is halogen and is

orﬁtﬁ&@ﬁ&@uﬁ&lltyrh@ce%tﬂﬂ’@éa‘lﬂtﬁ&e@f the thienyl ring; and
each R4 when present is |ndependently sel ected from

the group consisting of hal ogen, ano and al kyl . 22.
A conpdund éfcasme Qéclamér‘@hwemr 1|S§‘I @reCecalléﬂ, Lripsalected

o LSO URGASEAED OLCRIEGHPORSAS 1) DLy p s

selectézhﬂ‘ndmxm gloap aﬂﬁfsléiﬁlgmmogém (.4 atiag, f‘C104f alk\dib{y; kT, s Baloalkyl, -CN,
tlonall substituted wth from1l to 2
-C=C ts. 23. A conpound of claim 22, wher ein Rl
i's H; R2 is selected fromthe group consisting of

hal 0ges, al Wéomﬂouﬁd BF KAy 1, WRLRA AVlis a b&%ene ﬁn&"&p‘ﬁ@ﬂally

- CONH ; eac R3,” when present I'S 1 ndependent
substitsitddeeitle - - Rosnbstitsents.oup consi sting of 1- 4

4. A compound of claim 1, wherein Ar’ is a pyridine ring, optionall
pyn Y y

substituted with 1-2 R> substituents.

5. A compound of claim 1, wherein Ar' is a pyrimidine ring, optionally

substituted with 1-2 R® substituents.

6. A compound of claim 3, wherein Ar” is benzene or naphthalene, each

of which is optionally substituted with from 1 to 3 R* substituents.

7. A compound of claim 3, wherein Ar” is selected from the group
consisting of furan, thiophene, thiazole, oxazole, thiadiazole, imidazole, pyrazole, pyridine,
pyrimidine, benzothiophene, indole, quinoline, isoquinoline, benzofuran, benzimidazole,
benzoxazole and benzothiazole, each of which is optionally substituted with from 1 to 3 R*

substituents.
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al kyl, al koxy, C3-5 cycl oal kyl -al koxy, -OQ(CH ) R and
-OCH) N(R) wherein the subscript mis 1 or 2 and
weaaols/R488 | ndependently sel ected fromthe groBOT/US2004/032921
consisting of H, 1-4 al kyl and al kanoyl; and each R4,
when present is independently sel ected fron1the group

consi sting of hal ogen cyano, hydro al ky C.
al kenyB, cercqmn@yﬁézp clgim 7a‘th%¥Wl Rﬁa&bm Ry alkyiaLss selected
from tﬁ¥ o%glc%¥+1st1 of @ﬁilg . d@%l@ﬁg)a%ﬁé' I()j 1s aﬂafnd &nd R? is

select@bﬁmnuhm gmilp cbmlmngSJf huloge:ian «RAyiLSC h@allla@gn Capdaloslkyl, -CN,

Cﬁ%ﬁc e othe 5-position of the thienyl ring; and R4
-C= is selected fromthe group consisting of

hal ogen, cyano and al kyl. 25. A conpound of claim1,

havi ngot he hQloiloind 6PUAEK 61 Whiibh 1RUBSEE! @ Salkyiands Mected

each independently represent an i nteger o
from the gr@p coangigtingoafr@Hed, -CHECTHh)28nd v(Hé;r@Iﬁ, Bl a:b;)nd ehcéRf &

s SO B A PR L0 oL URBISE h on

-C= CPydnddioov@nd pyrim di ne, each of which is optionally
substituted with from1 to 2 R4 substituents. 27. A
compound of claim 26, wherein RLis H R2 is selected
fromt k& gr duionensad of ¢lan dshavingigeformlacy| | 1- 4
al koxy, haloal kyl, -CN, -C CH and - CONH2; ea R, -
when present is |ndependently seliect gd iﬁ§f§' e group

consi sting of 1-4 aIkyI al P N
- CH/SEN(R) wher ei n
ach I's 1 ndependent | y

cycl oal kyl - al koxy,

the subscript mis

sel ected fromthd onsi stR°hg of H, al kyl and

al kanoyl ; an%\ﬁ‘ ‘N present is independently
sel ected fromtihe grodp consisting of hal ogen, cyano,
hydr oxy, Ry, 2-6 al kenyl, 2-6 al kynyl, al koxy,
hal oal kyl5. _&3.5 cycl oal kyl, C3.5 cycl oal kyl -al kyl ,
C3.5 cycl oal g -al koxy and 1-6 al kyl)o-2 am no.

wherein the subscripts nl and n2 each independently represent an integer of from 0 to 2.

11. A compound of claim 10, wherein R is H; R? is selected from the
group consisting of halogen, C;4 alkyl, Cy.4 alkoxy, Cy.4 haloalkyl, -CN, -C= CH and
-CONH); each R?, when present is independently selected from the group consisting of C;4
alkyl, C1.4 alkoxy, Cs.5 cycloalkyl-alkoxy, -O(CH,)mOR® and -O(CH,)uN(R?), wherein the
subscript m is 1 or 2 and each R* is independently selected from the group consisting of H,
C14 alkyl and C1.4 alkanoyl; and each R*, when present is independently selected from the
group consisting of halogen, cyano, hydroxy, C;.¢ alkyl, C,. alkenyl, C,.¢ alkynyl, Cy.
alkoxy, Cy.¢ haloalkyl, Cs.s cycloalkyl, Cs.5 cycloalkyl-alkyl, Cs.s cycloalkyl-alkoxy and (Ci.¢

alkyl)o., amino.

12. A compound of claim 11, wherein R? is halogen and is attached to the
5-position of the thienyl ring; and each R* when present is independently selected from the

group consisting of halogen, cyano and Cy.¢ alkyl.
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28. A conpound of claim 27, wherein R2 i s hal ogen and
is attached to the 5-position of the thienyl ring; and
weaals/BUsshen present is independently sel ect edCTUSQ004/032921

the group consisting of hal ogen, cyano and al kyl. 29.

A conpound of claim 25, wherein Ar2 is selected from

the group cqnsisting of be ene, indol e,

qui nol Te, %s@arm% ﬁ@a%gn%?%dggommmﬁ%%wwded in
]ﬁgumgqn;oxazole and benzot hi azol e, each of which is

optionally substituted with from1 to 2 R4

substituents. 30. A conpound of cIa|n129 wherein Rl

is H R i sAsemasued of cleim Shehepeupr’ asmémsuiﬂqmdhegﬂnm

cons B R8R R ot A, DR D B, b e
and pyrEhiiades ga(ﬂlfdflwm&}ﬁs%ﬁblﬁalmﬁbt&hteﬂgwﬂf fréthkYib,2 1€ sbkiguints.
C35c:yc|oa|ky| alkoxy, -Q(CH ) Ran -Q(CH) NR)
wherei n_the 71subscri is 1 or 2 and each Ris
i ndepei‘@ent Bycogaronad @ clﬁ%ﬂff*mbersmdﬁd%%m@w}lﬁé bis gglected

from tﬁla 931?1{13}3&0 FJ'H(% g ﬁ% L% LhC pz—t%rﬁglﬁgsls%l%cte? from the

group hahmgﬂlg oftipkogen, wd’tﬂqﬂycl ﬂﬂkmty, Cal, heloylky[C2CN, sl Cilydnd
_CON koxy, hal oal kyl, C3.5 cycloal kyl, C3.5

tl oal kyl -al kyl, C3-5 cycl oal kyl -al koxy and al kyl ) o-2
am no. 31. A conmpound of claim 30, wherein R2 is

hal ogefpgand A &)nﬁﬁotuﬁﬁ BF Qlafn@ 3t RBereiPRF ik 5Q8:t&S frbM&he group
thleng ring; and each R4 when present iIs

consisting ep ﬁa@ﬁnoghegallmladmrmmex lh@qtgnqilm, bamgfusar, hgnasmidazole,

v L REGR YRR Ry PR A SRR 1 2

substifepisesents an integer of fromO to 2, and RL is a
menber sel ected fromthe group consi sti ng of al kyl,

hal oal kyl , 5 cycl oal kyl _and C3,5 cycl oal kyl al kyl. .
33. A &ﬁnpog@nawueﬂ& A3 16, Rerain R Hs FLorer-<lkMal s shgcted

from thB &rd#pYdRsisting of -CH,-, -CH(CHs)- and -CH,CH,-; and R? is selected from the
group consisting of halogen, C;4 alkyl, C;.4 alkoxy, C;.4 haloalkyl, -CN, -C= CH and
-CONHa.

18. A compound of claim 1, having the formula:

S-/\

\Sw

/AN

O 0]
d/g (R3)n1
Ar

(R4)n2
wherein the subscripts nl and n2 each independently represent an integer of from 0 to 2.

19. A compound of claim 18, wherein Ar? is selected from the group
consisting of furan, thiophene, thiazole, oxazole, thiadiazole, imidazole, pyrazole, pyridine

and pyrimidine, each of which is optionally substituted with from 1 to 2 R* substituents.
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consi sting of hal ogen, Cl1.4 alkyl, al koxy, hal oal kyl,

-CN, -C CH and -CONH ; and each R3, when present is
wonadspendent | y sel ected fromthe group consi st Pag/ustoo4/032921

1-4 al kyl, al koxy, C3-5 cycloal kyl -al koxy, -Q(CH) R

and -Q(CH ) N(R) wherein the subscript is 1 or 2 and

each R_i s independently selected fromthe.,group
consi s€Png &f caqponnd i clgpg 19, whetriadh o i R32s sehected from the
i waer ai i epnane |
B0 O bl el i B AP Rl IR ONE s i ang
-CONphaecarh & utvhempresanmisoiad¢peadentlyrgetacteidrigpna the group consisting of Cq4

o, B S oSSR B S B DR Tl e
subscGHTRA21 bf 9@ IS 0160 ANAITARRLIN IR hoASEEPL@RIshing of ,

carrier and a conmpound having the formul a: wher el
C14 alRyl andeCrreshsaroykend cadoR T, mdven iphesenfris inslependsnily seleste frvm the

d .al kyl. i | t
roun ZRs g G paliech o gy DA Gt R Ceo AReryo Pon Ty
alkox$32,3 Haysiiea) Gyd cyaldamyl, 432 c'ygloléqufpmaﬂg | © :cﬁﬂgaﬂlgylfdll@dﬂy and (Ci.6

al Kyl , -

the group consisting of H, hal ogen,
alkyDgt 89| | 2-6 al kynyl, hal oal kyl, al koxy, cyano and
-C(OR, wherein Ris a nenber selected fromthe group

consi shjng %Lcc% o oRBfi lzbyévg&' i B ﬁgl;o bn b R aftadiRd to the
3 carbon |inking group selecte FPom eéroup
5-position if g thipngl ringTiidd each@H(whtn) presenCH ifilpendentiyl seldcieiH fjom the

and .- CH -; L1is l'inking group selected from
eroun asigg A heen-comiy a5t Cos BN and O . 15 18 a

i nking group selected fromthe group consisting of a
bond, 2dH  angbmSdind of claim 18, wherein Ar” is selected from the group

consisting of benzothiophene, indole, quinoline, isoquinoline, benzofuran, benzimidazole,
benzoxazole and benzothiazole, each of which is optionally substituted with from 1 to 2 R?

substituents. |

23. A compound of claim 22, wherein R’ is H; R? is selected from the
group consisting of halogen, C;.4 alkyl, Cy4 alkoxy, C;.4 haloalkyl, -CN, -C= CH and
-CONHy,; each R?, when present is independently selected from the group consisting of C1.4
alkyl, Cy.4 alkoxy, Cs.s cycloalkyl-alkoxy, -O(CH,)nOR® and -O(CH)uN(R*), wherein the
subscript m is 1 or 2 and each R*® is independently selected from the group consisting of H,
C14 alkyl and C ;4 alkanoyl; and each R, when present is independently selected from the
group consisting of halogen, cyano, hydroxy, C; alkyl, C,.6 alkenyl, C,.4 alkynyl, C;
alkoxy, Cy.¢ haloalkyl, Cs.s cycloalkyl, Cs.s cycloalkyl-alkyl, Cs_s cycloalkyl-alkoxy and (Cj.g

alkyl)y, amino.

24. A compound of claim 23, wherein R* is halogen and is attached to the
5-position of the thienyl ring; and R* when present is selected from the group consisting of

halogen, cyano and Cy.¢ alkyl.

25. A compound of claim 1, having the formula:
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Ar 1 is an aromatic ring selected fromthe group
consi sting of benzene, pyridine and pyrim di ne, each
wofoosiszissi s optional |y substituted with from peR/URR04/032921
substituents, wherein each R3 is independently
sel ected fromthe group consisting of hal ogen, cyano,
hydr oxy, al kyl, al kenyl, 2-6 al | koxy, 1-6
hal oal kyl , hal oal koxy, .
cycl

|, &=
Kyl
a koxy,,g\:(c al kyl) .

N

ONEGH ) RO - Q(CH ) N(R)

nth %ﬂ]bscript mis an
i nteger of froml Y0 ach Ris a member
i ndependent | 2sJeIecte fromthe group consisting of H,
hydroxy, al ky|, 1-6 al koxy, alkyl)o-2 am no, and eachR
is a menber '(gd'_?ependently sel ected fromthe group
consisting of H-alkyl and Cl.4 al kanoyl , and

whereinghp ewhartigis ni wod R2 gahlipdenitlanttyadptesent iah iraggn ofifem 0 to 2.
conmbined with the nitrogen atomto forman azeti di ne,

rrolidine,or_piperidine ting: Ar2 s 5-§ .menher ed
%nocy%‘?i c %rcogﬁfﬁnér%ﬁ%m%’f‘%?éﬂgé‘trcﬁfcs&eﬁtegrﬁiﬂ%ﬁ egroup
consistin®\gf fyai, etiophent,itoiagdltyodaylehiddiHBelithida18 ¢k B8R Bifkdine
selected fromN, and S as ring vertices, sai ,r1ng
and nglélﬁa e56h A§ Whisthiip Artionally giestituted withviionh 1 o 2R Bubsditigents.
R4 substituents 73wherein each of said R4 substit uent{sh
isin end ar oOMpPL£0NS| St i 0
hal oggﬁq cy‘gﬁg},l%ﬁ?gir @%jﬁﬂla%iw&%g%légﬁklénjilslé,eieﬁgeg%m ©
group edrieisting of halégen, Kox wlkyh &10alkoxly, ChahhedlkdxsCN,C8=5CH and

<CONBY SudER f fiten sy ¥ SrPeninfy sdesodiomdbe pup cpuyisting of Cr.s
alkyl, @healRbxy, €36 By&oélﬁylaam%gi; ao(%@%géﬁﬂd&ﬂt-%ﬁ:ﬁ%ﬁ%@ %eg@n the

the group consi stlng roxy, al
subscrigpf wyis)lor2 aadieaeh R™ is independently selected from the group consisting of H,

cycl oal kyl - al kyl ,
amno, -C(OR, -
and -(CH) NGR)

- Cr4 alkyl and Cj4 alkanoyl; and each R*, when present is independently selected from the

group consisting of halogen, cyano, hydroxy, Ci.¢ alkyl, Cy.6 alkenyl, C,.¢ alkynyl, C;
alkoxy, Ci.¢ haloalkyl, Cs.s cycloalkyl, Cs.s cycloalkyl-alkyl, Cs.s cycloalkyl-alkoxy and (C.¢

alkyl)o, amino.

28. A compound of claim 27, wherein R? is halogen and is attached to the
5-position of the thienyl ring; and each R* when present is independently selected from the

group consisting of halogen, cyano and Cy_¢ alkyl.

29. A compound of claim 25, wherein Ar” is selected from the group
consisting of benzothiophene, indole, quinoline, isoquinoline, benzofuran, benzimidazole,
benzoxazole and benzothiazole, each of which is optionally substituted with from 1 to 2 R*

substituents.

30. A compound of claim 29, wherein R! is H; R? is selected from the
group consisting of halogen, Cy4 alkyl, C;.4 alkoxy, C;4 haloalkyl, -CN, -C= CH and
-CONH,; each R?, when present is independently selected from the group consisting of Cy4
alkyl, Cy.4 alkoxy, Cs.s cycloalkyl-alkoxy, -O(CH,)nOR? ® and -O(CHZ)mN(R%)z wherein the
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the subscript t is O or 1 when L2 is a bond, and is 1

when L2 is selected from-NH+ and -CH -; or a
woheosrazssit i cal |y acceptable salt thereof. 37. PET/US2004/032921

pharnaceutical conposition of claim 36, said conmpound

d
subscil T b OF AL EIAn: 14 GPeGaN SciAieH sy e 5P ecamistng of H,
Cre k91 £nd C148a1ka?109f‘ 3hABEGULY Glen @9%8?% fda@ en%ntgl A8 trom the

erein is"H R2is Selec rom-t
gbUp@Qmsﬂ@@mﬁgab@GMangeMydﬁﬁwﬂcagMyﬂ.Cgadkm@HKD%Mﬂkmnd(14

atkosy, S BaIOH L eyt RS suntanku Flof-+ il Qbtsikoxy and (Crs

alkyl)Eomgingt i ng of 1-4 al kyl, al koxy, C3.5
Y)cycloalkyl-alkoxy, -C(CH ) Rand -(CH) N(R)2
wherein the subscript is 1 or 2 and each Ris
i ndepedtient Aycosmwioand eficlfiny 9.t wierginRips bansénsanidrig atbdchiet] to the

. 143l Kan d each R4, sent |
sposBb 4L Rt o KLt SR RS o
group kahsixtiag of hylapen, chudy adyC, adikyll . C2-6 al kenyl, 2-6

al kynyl , al koxy, 1-6 hanaIkyI C3-5 cycloal kyl, C3.5

cycl oa | -al kyl, .5 C cIoaIkyI al koxy and 1- 6
al)/kyl) g agicﬁé’l’oggog«dﬁ’@%ﬁd%ﬁm%th?@a‘m j thronbosis
in a subject conprising admnistering to a subject in
need thereof, a therapeuticallygeffectiveganount of a

conmpound of any of clains 1 to 4 74 U>/A met hod of
treating thronbosis ip a s@bjgct ¥e I ng

adm nistering to a_sulfj ec \l\ needdt'ger eof , a
therapeutically CtiNe ang Bt)t1 oP a corrpound havi ng

the fornmul a; R

wherein the subscript nl represents an integer of from 0 to 2, and R! is a member selected
from the group consisting of Cy.¢ alkyl, Cy. haloalkyl, Cs.5 cycloalkyl and Cs._s cycloalkyl-
alkyl.

33. A compound of claim 32, wherein R? is selected from the group
consisting of halogen, C.4 alkyl, C14 alkoxy, Ci.4 haloalkyl, -CN, -C= CH and -CONH,; and
each R?, when present is independently selected from the group consisting of C;4 alkyl, C;4
alkoxy, Cs.s cycloalkyl-alkoxy, -O(CH,),OR>® and -O(CHy)uN(R?®), wherein the subscript m
is 1 or 2 and each R* is independently selected from the group consisting of H, Cy.4 alkyl and

C1_4 alkanoyl.

34. A compound of claim 33, wherein R? is halogen and is attached to the

5-position of the thienyl ring.

35. A pharmaceutical composition comprising a pharmaceutically

acceptable carrier and a compound of any of claims 1 to 34.

36. A pharmaceutical composition comprising a pharmaceutically

acceptable carrier and a compound having the formula:
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Ris a nenber selected fromthe group consisting of H

and alkyl; Rl is a nenber selected fromthe group
woanmsisedssg of H al kyl, hal oal kyl, C3.5 cycl oaP&ylusand/032921

C3.5 cycloal kyl -alkyl; R2 is a nmenber selected from

the group consisting of H halogen, alkyl, alkenyl, 2-6

al kynyl, hal oal kyl, al koxy, cyano an}g -CE(’@Z/FB, wher ei n

Ris a menber selected ¢gromthe, geoug c sting of

al koxy and aIKgI)o- a nqLLt4¥s alll 1% 3 carbon

linking groupRSel e€t &y fiNom t he grOuf® &nsisting o

- ’ -CH CH(CH )- and -CH CH CH

-, L1 is a\Ardnkjng gro% s ected fromthe group
consi sting of a bond a -CH -; L2 is a linking group

wheres¢l ect ed fromthe group consisting of a bond, -NH and
CH-; Arl is an aromatic ring selected fromthe group

R&mmembmﬂ@fedkﬁ@méhmgmmpwﬁ ias oh bl PdrGCrd addkyle, each
ok . | bet i t1 e T
R

3eyﬁ@ﬂﬁﬂiﬁﬁgﬂkkbeb§m9uﬁ%?@nfiSt:Eg or ha:Egen, cyano,
droxy, alky C2-6 al kenyl,. al kynyl, al koxy,
R%adamlgﬁr,seh%qe@ &%&y,gr@m eongistingf lﬁyhla,log?ga 616 alkyl, Cy. alkenyl,

| | | | - | . a -
XS SR ool & S4E6R9) o BALORE kg R js a
amtembeCktlgctéd Roin the grompeionsisting ilh satlkoxty amd i(€;-aalkyl)y., amino;
i nt fr. 1to 3, R i nb )
L i EBoh a¥het [BhE sttm it o U e Lonstias phf B 1
nyeieat) AT, ALERH 3R, fhdodn e71.afn0. and each R

Is a menber independently selected fromthe group
L cisadinkingrgyowd salgctadiframgh grioup gensigtingredpibond and -CHo-;

IR Rl ol e S B AL SR P AR SRu r
ABVE s0hiodianie riap splepted ifbinh e g6l consisting of benzene, pyridine and
pyrimidine, each of which is optionally substituted with from 1-2 R3 substituents,
wherein each R? is independently selected from the group consisting of halogen,
cyano, hydroxy, Ci.s alkyl, Cs.¢ alkenyl, Cy.¢ alkynyl, C;.¢ alkoxy, C;.6
haloalkyl, C;.¢ haloalkoxy, Cs.5 cycloalkyl, Cs 5 cycloalkyl-alkyl, Cs.5
cycloalkyl-alkoxy, (Cy.¢ alkyl)o.. amino, -C(O)R*, -O(CH,)mOR>®,
~(CH2)mOR?®, -O(CH,):NR?®), and -(CH,)mN(R>®),,
wherein the subscript m is an integer of from 1 to 3, each R** is a member
independently selected from the group consisting of H, hydroxy, Ci.¢ alkyl,
C1.¢ alkoxy, (C1.¢ alkyl)o. amino, and each R*® is a member independently
“selected from the group consisting of H, C;.4 alkyl and C;.4 alkanoyl, and
optionally, two R*® groups attached to nitrogen are combined with the nitrogen
atom to form an azetidine, pyrrolidine or piperidine ring;
Ar? is a 5-6 membered monocyclic or 9-10 membered fused-bicyclic aromatic ring
system, optionally having from 1 to 3 heteroatoms selected from N, O and S as
ring vertices, said ring system being optionally substituted with from 1 to 3 R*

substituents
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75Ar2 is a 5-6 nmenbered nonocyclic or 9-10 nenbered

fused-bicyclic aromatic ring system optionally having
wobnas k2489 3 heteroatons selected fromN, and BCaaSeiomg32921

vertices, said ring systembeing optionally

substjtuted with JJroml to 3 R4 substituents wherein

ewberetst eash o said RS sulstitaantsiis Sdependeaiby stlerded frgmgbe soved
Lo O BEAERIAORELELLRG Rhube) S GRIGR A

hal Ioal l@yj; alkhﬁjr l(ihlsﬂﬁlqalkyﬁzllﬁ; hla%(aallmant(gzi_s c}ﬁﬁ)as(}il, C3-520ycloa1ky1—
cycl oa y cycl oa - al koxy, a 01,
am no %lrﬂﬂl’ 2 ?@alk}f@h@k@% ?%é(%f(ﬁ)o'r2§‘mén‘h%‘l‘fjo‘d((})1{4

d B
i ) el LS RGOS B ot

subscri ptH,thydsoxg, 6. dlkwh €he bkoky ard Eonchlkydpd aiénd; when
L2.is.selected fromg,-N nd -CH -~ ».a ph

G GEBGHRC § O baEp i ot e o 45 sBACa fipprr Ny and
accor dancepyi;t h cl ai m 40, wherein said conpound is
admi ni stered’in combination with a second t her apeutic

or aphamasenieelly @céaptable $rdt thergo consi sting of
anti pl atel et conmpounds, anticoagul ants, fibrinolytics,
anti-iptla . y - ri .
agent 57 o"Kﬁﬁh%%é%%ﬁ%%9%??%1%519éﬁé%l?réﬁ’éﬁaﬁé%;ﬂ&%%ﬁ? paving the

formuly: ockers. 42. A method in accordance with claim 41,

wherei n said second therapeutic agent |s an

anti pl atel et conmpound sel ected fr m
consisting of GPIIBIlia antagoni s 5 g
[ onboxane A2

phosphodi esterase |11 @®nhi bftofs a d t R
recept or ant oagoni st s. 33 tho® i ® &cordance with
claim4l, wherei [d dgcond (R3)
R, @ IS "
N N~ ~O
H
(R4)n2

wherein the subscripts nl and n2 each independently represent an integer of from 0 to 2.

38. A pharmaceutical composition of claim 37, wherein R'is H; R?is
selected from the group consisting of halogen, C;4 alkyl, Ci4 alkoxy, C;.4 haloalkyl, -CN,
-C= CH and -CONHy; each R®, when present is independently selected from the group
consisting of C;.4 alkyl, Cy4 alkoxy, Cs.s cycloalkyl-alkoxy, -O(CH2)mOR3b and
~O(CH2)N(R>®), wherein the subscript mis 1 or 2 and each R*® is independently selected
from the group consisting of H, C;.4 alkyl and C,.4 alkanoyl; and each R* when present is
independently selected from the group consisting of halogen, cyano, hydroxy, Ci.¢ alkyl, C,.¢
alkenyl, Cy.¢ alkynyl, C;.¢ alkoxy, C;.¢ haloalkyl, Cs.s cycloalkyl, Cs.s cycloalkyl-alkyl, Cs.s
cycloalkyl-alkoxy and (Cy.¢ alkyl)o, amino.

39. A method of treating thrombosis in a subject comprising administering
to a subject in need thereof, a therapeutically effective amount of a compound of any of

claims 1 to 34.
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therapeutic agent is an anticoagul ant selected from

the group consisting of thronbin inhibitors, Counmadin,
waeparismsand Lovenox(r). 44. A nmethod in accor #amnas2004/032921

with claim4l, wherein said second therapeutic agent

is an anti-inflammatory conpound sel ected fromthe

nsi stin f .non:steroi.dal .anti-inflammatory . . .
g:; g ﬁlto s ﬁ8(: yC ?’o@ﬁ&‘ﬁg Hggrga_l gt P5rea A oelirempRE B didministering
toa sﬁ 4RI Aded tRABHL 8 theddeuficdlE dPREtiVarAGEHR Y QQSﬁPé\ﬁJ;d%avmg the

aim4l, wherein said conpound is adm niste
formubgzal | y. 7646. A nethod in accordance with claim 40,

wherei n said conpound has the formula: RR HH g c 6 (

)nl ( n2 wherein the subscripts . n a Zﬁﬁﬂ

i ndependent|y representoan intege o 0to 2; RL

is H R2 is selected fromibe grou %ﬁvosisting of

hal ogen, al ky*?\,N_’l.ﬂ_\a koxy, hal oal Xyl©) =CN, -C CH and

- CONH2;  eafth, F\g nt i s independently

sel ected f¥smlihe group, consisting of Cl-4 alkyl, Cl.4

al koxy, C3.5 cycl oal kyl'=al koxy, -Q(CH2) R and - Q( CH2)
wheref{ R ) 2 wherein the subscript mis 1 or 2 and each Ris

R RS S ML, B AR consyL g of M
R'i5 4 aRAKLL REIkdted BRLHE rdupQhdiReh QIR COMS1SE] Mo MIkyl, Cs s
hal ogen, cyano, hydroxy, "al kyl, 2-6 allkgﬂ?f ) E 6
afygjenfkyl and €salckeleglkyhalkyal kyl , C3.5 cycl oal kyl, C3.5
chiggln?e%bke\f lsél%clztlég I‘fl’omq?re %roup consisting of H, halogen, C,.¢ alkyl, C,.¢ alkenyl,
Cy.6 alkynyl, Cy.6 haloalkyl, Cy.¢ alkoxy, cyano and -C(O)R?*, wherein R* is a
member selected from the group consisting of Cy.¢ alkoxy and (Cj.¢ alkyl)y.» amino;
Lis a1 to 3 carbon linking group selected from the group consisting of -CH,-,
-CH(CH3)-, -CH,CH,-, -CH,CH(CH3)- and -CH,CH,CH,-;
L! is a linking group selected from the group consisting of a bond and -CH,-;
1% is a linking group selected from the group consisting of a bond, -NH- and -CH,-;
Ar' is an aromatic ring selected from the group consisting of benzene, pyridine and
pyrimidine, each of which is optionally substituted with from 1-2 R® substituents,
wherein each R? is independently selected from the group consisting of halogen,
cyano, hydroxy, Ci.s alkyl, Cy alkenyl, C,.¢ alkynyl, Cy.¢ alkoxy, C;.¢
haloalkyl, C;.s haloalkoxy, Cs.s cycloalkyl, Cs.5 cycloalkyl-alkyl, Cs.s
cycloalkyl-alkoxy, (Cy.¢ alkyl)o., amino, -C(O)R*, -O(CH,)mOR,
~(CH2)mOR?, -O(CH,)N(R*®®), and -(CH,)N®R>),,
wherein the subscript m is an integer of from 1 to 3, each R** is a member
independently selected from the group consisting of H, hydroxy, C;. alkyl,
C1-6 alkoxy, (C1.¢ alkyl)o amino, and each R*®® is a member independently
selected from the group consisting of H, C;4 alkyl and Cy4 alkanoyl, and
optionally, two R>® groups attached to nitrogen are combined with the nitrogen

atom to form an azetidine, pyrrolidine or piperidine ring;
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cycl oal kyl -al koxy and al kyl)o-2 ami no. 47. A method

for preventing the occurrence of a secondary ischemc
Weverslo3z@spri sing adm nistering to a patient WROTHE2004/032921

suffered a primary ischem c event a therapeut| cally

- her
Alefl{ ﬁ&td ﬁ[lﬁarggrr%gg% n%f ({i‘]lcyr gplg)grggrgg?rgg g%eaq bé(l'.yc 16 reotn}g%c ring
met hsydtetm opﬁ(ﬁmﬂl@mﬁl@g\ﬂ(ﬁﬁll € RhBfefbhtontd QI &Rk ﬁﬁ’nq\l O and S as
primary and/or .secondary ischem c event is selecte

fr orﬂ%&q\@rtj?eéuw%ﬁg Fystquneing opjenadly sbdtititnd arittfran, 1 to 3 R*
sta stabl e angina, acute reocclusion after
per?&tﬁgﬁ{é%ﬂdg transl um nal coronary angi opl asty,

r whtenosich ofsm ®ftsobstituchts io klepéidRAty 8lbcte® SBAIHE group
att ack, re Ifg e i schem c neur ol ogi cal deficit and

i nter rrF‘i’r{S plaeeta CYBR, hydyoxy, %taﬂ@é, Cr alkert, dém@éliynyl

Ty, A R B
subscr dlyk Gas amdoakﬂaaihoxym c[é,pﬂikiﬁntzlamm@ pcESHOHRED

inte of fr R2 is selected from

t he “GRGRIR RSl St P RgTDer ﬁémfgéﬁnﬂyaseme i s

hal oal kylH, hj@N} €, Ghik

present is i ndexy;amljb(h ?1 sel ect ed dﬁ%)o roup
theBbserintit g0 of 1 mhray L is# lmdyanm -157V1nfyldL dakélytted fisnxNH- and

-Q(CH2) d wherein the subscript mis 1 or 2 and

each R is i Adependently sel ected
or a pharmaceutically acceptable salt thereof.

41. A method in accordance with claim 40, wherein said compound is
administered in combination with a second therapeutic agent selected from the group
consisting of antiplatelet compounds, anticoagulants, fibrinolytics, anti-inflammatory
compounds, cholesterol-lowering agents, blood pressure-lowering agents and serotonin

blockers.

42. A method in accordance with claim 41, wherein said second
therapeutic agent is an antiplatelet compound selected from the group consisting of GPIIB-
IITa antagonists, aspirin, phosphodiesterase III inhibitors and thromboxane A2 receptor

antoagonists.

43. A method in accordance with claim 41, wherein said second
therapeutic agent is an anticoagulant selected from the group consisting of thrombin

inhibitors, coumadin, heparin and Lovenox®.

44, A method in accordance with claim 41, wherein said second
therapeutic agent is an anti-inflammatory compound selected from the group consisting of
non-steroidal anti-inflammatory agents, cyclooxygenase-2 inhibitors and rheumatoid arthritis

agents.

45. A method in accordance with claim 41, wherein said compound is

administered orally.
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fromthe group consisting of H Cl1 4 alkyl and

al kanoyl ; and each R4, when present is independently
weoeebwsaszdsf rom t he group consi sting of hal ogenpPCTyanm4/032921

hydroxy, al kyl, 2-6 al kenyl, al kynyl, al koxy,

hal oal kyl, C3-5 cycl oal kyl, C3.5 cycl oal kyl -al kyl ,

1 3.5 cyg! oal ki@l O Kot win N 4)0? whedn 09 cc?rgpound has the
2 formula:

R2
S
H H R
a N\H/N\SN

O l N

R1 /l (R3)n1
N N~ 0
&
3 (R4)n2
wherein the subscripts nl and n2 each independently represent an integer of from 0 to 2; R' is
H; R? is selected from the group consisting of halogen, Cy4 alkyl, C;.4 alkoxy, C;.4 haloalkyl,
-CN, -C= CH and -CONHy,; each R?, when present is independently selected from the group

consisting of Cy4 alkyl, C,.4 alkoxy, Cs.5 cycloalkyl-alkoxy, -O(CH2)xOR® and
-O(CH,)uN(R?), wherein the subscript m is 1 or 2 and each R*® is independently selected

O 00 NN o A

from the group consisting of H, Cy.4 alkyl and C,_4 alkanoyl; and each R*, when present is

10  independently selected from the group consisting of halogen, cyano, hydroxy, C,.¢ alkyl, Cs.4
11 alkenyl, C, alkynyl, C; alkoxy, Ci.¢ haloalkyl, Cs.5 cycloalkyl, Cs.s cycloalkyl-alkyl, Cs.s
12 cycloalkyl-alkoxy and (Ci.¢ alkyl)o, amino.

47. A method for preventing the occurrence of a secondary ischemic event
comprising administering to a patient who has suffered a primary ischemic event a

therapeutically effective amount of a compound of claim 1, together with a pharmaceutically

O O I S R

acceptable carrier.

48. A method in accordance with claim 47, wherein said primary and/or
secondary ischemic event is selected from the group consisting of myocardial infarction,
stable or unstable angina, acute reocclusion after percutaneous transluminal coronary

angioplasty, restenosis, thrombotic stroke, transient ischemic attack, reversible ischemic

wm R W ON =

neurological deficit and intermittent claudication.

49. A method in accordance with claim 47, wherein said compound has the

2 formula:
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R2
S
H
= N H\ /l\>
O ] \ﬂ/ /,S\\
~1 /'L (R¥n1
>N H o

(R4)n2

i

wherein the subsctipts nl and n2 each independently represent an integer of from 0 to 2; R! is
H; R? is selected from the group consisting of halogen, Cy.4 alkyl, C;.4 alkoxy, Ci4 haloalkyl,
-CN, -C= CH and -CONH_; each R’, when present is independently selected from the group
consisting of C.4 alkyl, C14 alkoxy, Cs.5 cycloalkyl-alkoxy, -O(CH,),OR>® and
~O(CH,)uN(R?), wherein the subscript m is 1 or 2 and each R* is independently selected
from the group consisting of H, Cy.4 alkyl and C;.4 alkanoyl; and each R*, when present is
independently selected from the group consisting of halogen, cyano, hydroxy, Ci. alkyl, Cp¢
alkenyl, Cy.¢ alkynyl, Cy.¢ alkoxy, Cy.¢ haloalkyl, C3_§ cycloalkyl, Cs.s cycloalkyl-alkyl, Cs.s
cycloalkyl-alkoxy and (Cy.s alkyl)o, amino.
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