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by ref egaﬂm%gﬁ_ﬁfmo RI GHTS TO | NVENTI ONS

MADE UNDER C ENYEARRUSBUFONYLUREAS
DEVELOPMENT [ 0002] NOT APPLI CABLE 10 REFERENCE TO A
"SEQUENCE LI STING " A TABLE, OR A COVWPUTER PROGRAM

LI STI NG APPENDSS-RuGV SK. 0003
I\E‘{joﬁPpﬂn%}éB%lE 15 BACK%@O@ %ﬁ%}’@@%mﬁ
Thr ortbot | ¢ “CoNBHPR eeisribe qu@ﬁaofMjoofsi@anﬁﬁplféﬁti&e@Jr.thi,_%0/508 564

t iled Datbbat 1, 12803, 288 4; | es of these
conpl i cations incl ul‘gggglg%?fe%alggd%qrﬂ?m@ﬁﬁmem byoreference.

unst abl e angi na, chronic stable angina, transient
i schem c _attacks, strokes, peripheral vascular

di sease STATBMENT ASUBO R R PR nous

t hr onbosjysy Eﬁggﬁlﬁ di ssem nat emﬁﬁﬁﬁ\‘?ﬁmﬁl UNDER
coagul ation a 3 %EB)RWCHMWDEVELOPMENT
Tﬂ‘?Q%hbd‘{(D’BAmmcgngnoti c conplications also occur

foll ow ng invasive procedures, e.g., angioplasty,
carotid endarterectony, post CABG (coronary artery
bypgizs ass graft) surgery, vascular graft surgery,

ste NEQ AYSEQUENCE @) nd ar_devi ces

and meﬁiﬁ’? ngtﬂ\l@ 5&qlg:[?er al | ?/S?Egﬁghg\ﬁﬁt’pégt%ﬁ‘&MPUTER

Eﬁ’gr egat es pl ay ENDERISUBMETTEDL ONSE COMBATT DISK.
3d PIoAt 4PRLECARDECh normal |y circulate freely in

the vasculature, becone activated and aggregate to

forma thronbus with disturbed blood flow caused by

ruptured atherosclerotic |esions or by invasive
treat ments such BAGKGROUNBIOF THEINVE dnp vascul ar

occlusion. Platelet activation can be initiated by a
mw_et of agents, e.g., exposed subendotheli al
i X

Belif emnpicatiorRSireDinh thrombin
3Q the cog)gs{lhésf ?’gﬁ?@g@éagl_du;mahzed world.

ks in.
LILT]] |°$fh{e|9‘{ ‘gq?ﬁgl?licf‘t“ﬂsluilqluc}q acite thydohtdidllihfatctibh, vaSRORYZain
WO OBBABS rRGTAkSRRAMH:03292] o1 b etnom vl SR
pggegjag%%/e&f %I atel et activation and aggrrige vessulas disgge,
(adenosi ne 8Psig; 1B ¥ pas é)romhbsid) eirﬂao[iﬁh,erﬁé%ﬁage‘&%tr vascul
chtmbdophat Bk&hSoddbyiden% syl atﬁ{Ie upon’ activati on by cwar
o%{&rr iﬁgqg)s _agents, such-as coll&yehrambotinangrbitenotiartmplications also

ro

Hepyprdeasietds se. g LG b W i ssues.
(Mdab&aér{e%nbﬂ%m% $e§ul ts in thﬂggrt}(le’cr L(I)I%? r?%‘% CBCl9THh @ost CABG
o Pén%t elets and SEabi TTSEY @icubr graft surgery, stent placements and insertion

ovascular devices and protheses. It is generally thought

that platelet aggregates play a

criti I
1cal role in these events. Blood platelets, which normally circulate freely in the

vasculature, 1
€, become activated and aggregate to form a thrombus with disturbed blood flow

1 1 T .
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exposed subendothelial matrix molecules such -as collagen, or b

: y thrombin which j -
the coagulation cascade. hich is formed in
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5 existing platel et aggregates. Platelet ADP receptors
medi ati ng aggregation are activated by ADP and sone
of its derivatives and antagoni zed by ATP (adenosi ne
5'-triphosphate) and sone of its derivatives (MIIs,

Dw® Bws/(3k986) Thrornb. Henosr. 76:835-856). The o
pl atel et - ADP receptors are nenbers of the fam| E)gj;/gg:%ﬁym”]

eptors _activated by purine and/or_ pyrimdine
Bl eg‘?%‘%s PhirgLatos 0 Platez%m‘@ﬁen RP¢ Redregntion 1\ADE (adenosine 5°-
dighwispisti© okbiclG élla@s@@h W 5651

10: 506-514) . [0006] Recent pﬁ%?eﬁacgf‘ggi%gg “’ga{]%on AcTyagion by
‘“&8?%%4%?\95‘%@&@@%@& sndsthrpgesi. sindatm ADRagadepesideit. endotheiium or

t ires. actlvtlon of at | east.
3" St oant LN S S 88 Yl S o

CXPHAE pHitaddt agSeizated P1BBIk: EB@ reé@pﬁﬁl@ Heldiatine agg@o%ﬂ'aﬁ! acuvated by

98 Bi ochem 336:513-523; Jan éen, H.
A‘f}{) Im% 5%55 g Fritomrve Syagogzed by AP jade@enels’ FtEp!msbthe) and

S0ap p’é &B Eeﬂi\meSs (2\@195‘ trh ead. éﬁ & 15,5088, L2 Yk, g ?(2;8& Of}}eae;fore

ng tes phosphol i pase activation and intr
plaglechRrerseiors sramienrbersnd thlestamqwr Pedetprorph@tvatedtby purine and/or

pyiilARSe f13 KA c t t. ADP recepto

i nport ant for ggg?e%gt? wn%gﬁ Igllcg%lsﬁ’rhh‘\f @r%?l’éﬁwék G. (1998) Trends
Phagaesplci. 1&vobad). Mol ecul ar cl oni ng of the gene or

cDNA for this receptor (P Y12) has recently been

0005 OrR eni(giakh n
! 4(58 202- Ié%?) %gg’tggcralo%%tgﬁgp arcr?gééﬁgég%%?%egﬁahﬁwlj‘

eB‘F“Qﬁ%H Wﬁ@lebff@@ﬁmﬂe&qmssmnm@muf rat h:as e(DPfR t@xl#ﬁ{ﬁn apuii,

13“%%@)% Z‘F&(}’i“‘(’ﬂ%ﬁ"’égbh ]Ei"ﬁe{ ]ngeﬁafgel L. (1998)

Biptharmé S86:5156123; Ihihiza H. M3, am9§’s2717 @)ﬁ% HERGH! &,
92, 152-159) .’ [ 0007] Vaﬁ}oﬁs“ﬁl") One

re%f)to?la egzr]égtg %% Bl Qo e S
SRS OF ArPeRl £e the stonpd B2 Xy FRcAReT- enqdigi¢siibosptwiipdse C
ac?ﬁ@ﬁonl ap@ﬁﬂﬁﬂélhﬂdr@ﬁ]@hﬁt moBHIL RGN Y reggfrgd (f:j)r Pigtelet shape cspa_uge

T2 %Seorlc activity have been reporte
58?‘?06‘ ISP RcspBpiRertant fon @ggmmon esedidies inpibitioR®f adenyly

cyélagt. QisIpE Ry b platel
LT eﬁat i on, ﬁnﬁ%%po C%PPD go %SE’IOF gftcép@)oqas recently been

(3¢ GlleFPét(ﬁyd*tdhl (c8@le mra eog 70: aoph Cl?zﬁ;bdiblg itk ghzﬁnacolomal
r ependent events indirec
anf lsﬁﬁ:ﬁlr%;ﬂové?ﬂ tgls T veBWDﬁgfdb PRy usly| temmgd P2 Y app (Fredﬁglm B.B. et

probab or ma
al.i(F98Y 113 b @0-ae), Prp, Ehabsli 8. (QugnNT: eMsJPlza&macoéﬁcv 19:391-

. Gircul 100: 166716
Og ngPg% ?g% 3@1}\3’/&?\7@9&3{0;8 gaﬁmus ant agoni st

0@5’ 30 e.g.. ARC (formerly FPL or ARL) 67085MX and
L OG‘Q@S’EWH@C&#\ ‘er gruliectY atinp s pthiet inhidBBrsr FQEPR-BEpendent platelet

o t i nhi..bi t ADP dependent _pl at el et
5 %Sﬁéﬁl&lﬁlﬂ%ﬁ&% AP PG RPafieamT Lt HeGHBoSHeS
an i nqxdpvnéﬁx eticlapidine 489 &bpidb AHPRG,
ag%lrauo 6;11 | eaIT I&m Ié—l et ])ogid &&l{gg%é)b\] gl.llcea platelet
mﬁi 5f % abejggdpP FSCRRIPD RSS! Q—Id?tbvlthlm(htnmne\m
diph0&hAR3I2 4881 RET 43 ave
1 di scl oseg as PZ#P%E%? agongés% ep\ﬁ%\;%lgﬁgglﬁﬂl)\ Dr?Pf%gyX o fgrmation

of i, ERsHbRRad 159Vf;§$1bke1|c@c BBRboide éRtian, MahishFitaesihaye (100)

Cials i n. VWO 99/.36425. e target of
1t h%ggpgﬁ{]u ﬁr oroot’ Oén%%%’c?l?ﬁ‘a%a‘gﬁﬁ)@é& ePé"%?éO*ﬂSh@tanmm ATP,

pl“eﬁ €l (ErmaDP RPeCE PLROL) qvedsNli 4 A RItidobt ; |l
AInyrec ase. haeEOOOSl Despite these conpoun%jg& 9{1 s@fé%{,% Tyl!ﬂ let
A XL SRS Grhig Défﬁflé%idm@dpmawblet agfgﬂﬁvauon and are effective

in amimal thrombosis modeis (Humphries et al. (1995), Trends Pharmacol. Sci. 16. 179

Ingall. A.H. et al. (1999) I. Med. Chem. 42. 213 -230). Novel miazolo[4,5-d]pvrimidine

Lt
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receptor inhibitors. In particular, there is a need

for platelet ADP receptor inhibitors having

antithronbotic activity that are useful in the

prevention and/or treatnent of cardiovascul ar

dweessasygparticularly those related to thronmbosis. 10

BRI EF SUMVARY OF THE | NVENTI ON [0009] In one aBpEHEF2004/032921
_the sent invention provides conpounds having the
CORBPTHTS 4ave resn disefoscarag PhiyNardtahonifRA WD Q905014 ( Atridyetc dmpounds
as Plafelet R 9% reReb1AMITH! ically acceptable _salt thereof,

wherein R r_eergr esen?%y&é‘geralﬁbegng}sglﬁ?ﬁd IRWOPB/36425. The target of
thesg ptitbrombstia conapriveds mpbestiede timkle: Sbp Qec%F!&‘ L‘nedﬁéa{é

al Kyt ;

nHRhoabK o.cycloal kyl and C3-5 cycl oal kyl -
1 mlrepr%dgréﬁt(&;eygl nber selected fromH, hal ogen, C1_6

yl, C2-6 al kenyl, C2_6 alkynyl, Cl_, hal oal kyl,
“’@EG Dﬁﬂi&?@?“@@ﬁ@”’ﬂﬁ&ﬂ@@@)ﬁ%&dﬂfw ﬂx&iirmef:m;@gvg $latelet ADP
recBfto£imh r arftdwf n an no. _
[%0101 _TﬁeS_ ?ﬁ)t er L’ ?’lg%’?ééél% “gf"gg’}?ﬁ?ﬁ‘éi@ CEPH0F iphiRKems daving
ey it om0k i GhB ) s Ot
disa - - 7 S
“a bohd orY ?re!a%%%(ﬁ‘stz represents a bond,

-NH or -CH2- . [00111 The subscript t is an integer
of fromO to 1 when L2 is a bond, and is 1 when L2 is

-NH or - CH2- pRIE®ROGY AV kY G L1 Nng

sel ected from &Igzene, pyrydéﬁmgﬁ@ﬂﬁp ne, each

25 of which is optionally substituted with from1-2 R3
00goNbsti t erein each R3 is |ndependently
[ s?e’l ect egﬁ ?) E%?nSp\r%g}f Eci)lggﬁe,se%}%‘f?&mﬁQWWﬁﬁ?O@P%d%th the formula:

C2.6 al kenyl, C7_6 al kynyl, Cl1-6 al koxy, Cl1_6

hal oal kyl, Cl_6 hal oal koxy, C3_5 cycl oal &y ,RT3-5

cycl oal kyl -al kyl, C3_5 % WD 2005/ 0324188 [

PCT/ US20114/ OS}%QZW@I k/y|L1./£f koXy, .2C1.6 alkvl)0 2

)

am no. -C(0) R n=0 NOR3b (CHQ)OnPR3b
- Q( CH2) mi\( ) 2 Jand~4eH2)Nf R3b) 2, wherein the
subscript i /gis an integer of from1l to 3, each R3a

i s independently selected fromH, hydr oXy, Cl_e al kyl,
or a@aﬁnéﬂeﬁt@éﬁr ;&@ﬂt‘a@le @éﬂ ﬁ%}e)o? v"/_]i.lé%}’l . %b%{?%g}rsﬁgﬁgcﬁ e?lk}lfl?R‘

i ndependent sel ected from
TePIESRN REmBSTIseleatpdi fromdt G ardiklyC, ¢ htwalliyh cgr, @Y&8alkyl and C.s

Bh . ko _ni are c ined with the nitrogen
oy R bt bR e S0 i s helesebs Cpi v s eyl
CosralliigyL, (06 h8palkyl; Ci salkory; Gyampmbare)RENAENEm 1 ¥selef from
Cl-sm?aﬁg(éﬂsaﬁgﬁ)?_'z gr};i%lo.l c aromatic ring

[0010] The letter L represents a 1 to 3 carbon linking group selected from -CH,-
-CH(CHzs)-, -CH,CH,-, -CH,CH(CH3)- and -CH,CH,CH,-. The symbol L! represents a bond
or -CH,- . The symbol L2 represents a bond, -NH- or -CH,- .

[0011] The subscript t is an integer of from 0 to 1 when L is a bond, and is 1 whén L?
1s -NH- or -CH,- .

! ..
[0012] Ar' is an aromatic ring selected from benzene, pyridine and pyrimidine, each

of which is optionally subsiituted with from 1-2 R? substituents, wherein each R’ is
independently selected from halogen, cyano, hydroxy, Cy alkyl, C,. alkenyl, Cp.6 alkynyl,
Ci.6 alkoxy, Cy.s haloalkyl, C, 4 haloalkoxy, Cs.g cycloalkyl, Cs.s cycloalkyl-alkyl, Cy.s
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system optionally having from1 to 3 heteroatons

selected fromN, 0 and S as ring vertices, the ring

system being optionally substituted with from1 to 3

R4 substituents, wherein each of 10 the R4

sulben peotyed?ess i s i ndependently sel ected from hal ojfEHUS2004/032921
cyano, hydroxy, Cl1 6 alkyl, C2_ 6 al kenyl. G -6

cykloatkyi- aucaﬂx 6(:@4&11@91 ,q afadnd- @@ l@@?ﬁg@ghg@a I@gggw

? cycl g,al kyl Lyl oaI
)(/lg | 2R o @{ﬂ@ﬁﬂ e a*fhklyshx) time sulasmnpmamdn nﬁ‘ég@ F@eom 1 to 3,

A REGE nde sel ecte

hydr oxy!ihdggéhdbﬁ]\ ée[ég[%?? 78 Al kféé’(' Y Yarvers E@Y{ 6:0 alaﬂiﬂx) dCi-s alkyl)o.-

agaemd epGOR A fis ﬁh@epdeaﬂe@ﬁenttéﬁ/ﬁ‘ﬁinlIQT'CLLHHH]%d oY, QUK g&@ and
E cg{;t aal_co OSIéI ons containing one or nore fI

ove o,gaa@ﬁa aqhpd togHragegrase pgmapined with the nirogen atom to form

aphaeumﬂ@@ynslaiﬂlyore}ﬁﬁeem&qgﬁ exci pient. [0015] In
ot her aspects, the present "I nvention provides nethods

0d13)r eafi s and ..thro rel ated

[c § néll ti oﬁ%isr i}g%[%?%d PRGN EHCAT Y Q'g;? BA dUTRdRipitslie promatic ring
SYSeRuPRIica mvmg frad it6 B SeRfoRthot OsefecRa

(UG, Lisgat pent 0 BRI EE DESCR P o RARIN, a0 il vertices,
YEO %% Emb °HP°§ alfy ppirated mithciram é go QfR @bmw auhelrein each of

quszg?g%@ gpc%%szoom oszgflﬁw&%gﬁvﬁf?\/\gﬂrﬁ’ﬂ oYL Cos

ot C‘Desfalknm Gnﬁlllqdl@de'l]ClTJimldaﬂfdmv al_kycloald¥, C;
bEis ag, ot i tuent, neans .
“Unl ess1 zg{%lengéS{é S OX%%QW;’;F}B 2 agyingy it (O Crrmdreach R is
Wﬁﬂbi@aﬂbmieqtaﬁﬁrmﬁi hp@vxﬂg:.kﬁﬁwmlmg%n{o% aRareQ) 1%’1%mm

S

5 designated (i.e. Cl-3 neans one to eight carbon

[@aairpl B péseid inkehiiod EI%EB?? Pﬁky&ga@‘i{&% H{pﬁ%(mbns containing one

ro i sopropyl,
oL glg)rebgliy fll[}F abqye ﬁg@pwmas in m;myture with emhylhnacaundaﬁtf ¥tcepRbl excipient.
the like. The termal kenyl" refers to an unsaturated
003RY| 1grothep aspscipripe jmawmglveﬁte)n R26vilEy 8etdOd fArdd@NWfrombosis and

term"al k refers to an
timbiob 8t ofeved (gl b b ot s Vs oo g havine s formula above i

apirdgerefranpiiea: afnesdistsubnsadneat ed al kyl groups

i nclude vinyl, 2- 10 propenyl, crotyl, 2-isopentenyl,
2-(butadieny|), 2,4-penIadienyI, 3-(1,4-pentadieny|),
ethynyl, 1- and 3-propynyl, 3-butynyl, and the higher
honol ogs and i ; " oal kyl " refers to
hydr ocar bon ri%‘g@é@ﬁ%ﬁf@ﬂ%ﬁ% &fg ring
atons (e.g., C3_6cycloalkvl) and being fuIIy

“gﬁkae edeo Jhaving no nore than one doubl e bond

encr F‘IEJ_D\}E?YIP% @?CWW@W]G@W@ pehpiefarted icompsemdisiof the

myentmat i on with "al kyl", as in C3-5 cycl oal kyl -al kyl ,
the 15 cycl oal kyl portion is neant to have fromthree
to five carbon atonms, while the alkyl portion is an
al kyl ene noi ety having fromone to three carbon atons
(e.g., -CH2-, -CH2CH2- or -CH2CH2CH2-).
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[0018] The terns "al koxy," "al kyl am no" and "al k

I thio" (or thioal koxy) conventional sense, and refer
to those al kyl groups attached to the remai nder are of
used in theil 20 via an oxygen atom an ami no group,

owaumsthhyyg at om respectively. For brevity, ti the
termC, 6alkylamno is nmeant to include straPgfRUsS2004/032921

chai n, branﬁg&d or Cﬁd ic alkyl C1 groups or
conbi nati on HILED DESCBRPERONEIIYHE BVYNTION
Definitietshy| propyl, cycl obutyl and cycl opropyl et hyl .
[05107(?1 eTt%%l ﬁ%r{ﬁé"ha&o" or "hal ogen," by thensel ves or
as ' pa Hhey itselbatas har® Bt anotie | ess _
stabddN @ Etdi SR o5 bAL Cglm.fl uorine, chlor F%@Hﬁlgﬁeﬁr@: u'blFSS otherwise
i.odi ne atom Additi YRAY rycarbandiagdigals havin gthe hivaberal fiexihon atoms
designategean tCitsomeans bude di@{ﬂgﬁ%rgﬁl iﬁ»Yir? and tpﬂ:ﬂl@){hal oal kyl .
et@h-prﬁé@ﬁ?ge E&he term"Cl-4 haloa I1<yﬁQ 1S FOHPS melude methyi,
P ncliude 't FiT TRIGr B I butyipisobueyl sdctHunr OB pss) o heptyl, o
ochpest dbliky.l Thetchh CAR P’%ilerstﬁnd the like | 020] “the PoL o-
or ltng,lrergo"@r tyDI " means, unless ot ner RP¥Bried plkyl erqup is one having one
pol yun&s grdst egdl}lﬂﬂfi/)pitltcaéﬁry"aB@ngar'Q&g;Sitg 8] n
. f _ . an INOERGAE DO
hamm%&@w@%\bm ap S| n?I e .ring or multipleri ngsyl(%fﬁ p
prOtB %\?’ I?%ﬁﬁ rings) i CH™ eéofﬁ‘é"é‘dmﬁ%fg@tddsﬂkydlgrdupmkﬁmde vinyl, 2-
| b y-1sopguaepil, - fhutdichyig U - SNy .
1- ad@BRIr&Whny1, 304 h%g%}g ¢ Ehg%. t h%% ] kg%%@@é}f Q‘Lf’emﬁdlenyl,); ethynyl,
"heteroafyl" re t é\‘-’thﬁll hamejogrsanf dsontdri) gEde tbﬁﬁt’cycloalkyl"
refesyfithatiiecdtbomrings mnémhgggg@?u PCT/ US2004/ 032921 one
andtbQinEiﬁYlB, het etr(gat oms sel ected fron N "58 aoms (82 Wheevslaalkyl)
t he ni tr 0gen Al neremese tias oae QoutdP bWk ¥en rine vertic
heleiloally” ansted el AGE0,RL ) AT . OB onal Ty *% o
Cyclgﬁ%tller nized. A heteroaryl gro il Se-s sydleatitidalkyh the
the” rreffiTriBIeafto hine fm tesel e (H/BLABER ARnRCLERO ES1 portion
anat&ytbnbhf@idtﬁﬂﬂdﬁg(ﬁmloﬁg of het sr oaryl groups Incl uge?y! portionis
-Cnglﬁy ol yl, 2-pyrroryfe e SupeR pigms (3-2p Y Hz-0IGHLCER- ob
pyT? r)yl , 2-imdazolyl, 4-imdazolyl, pyrazinyl,
-oxazol yl, 4-oxazolyl, 5-oxazolyl, 3- isoxazolyl,
hi azol yl ,

b .
[0013] ; dBg terms Yalkoby i "ayadhoM and zéﬁcgfﬂﬁﬁ'otoﬁlypoﬁlééqyp‘ PEEAEd in their

convendidi |, 2-furyl, 3-furyl, [

e ﬁigﬁﬁﬁ {‘%Qa;ﬁg‘i’ i“blé’P,Se aiksé)%rduuy :aﬁTCﬂe@Wﬂlmefiinalnder of the molecule
lan 2% - z . purinyl,

zol yulno, égg%%g%@g%g?ﬁ,,re@ﬁptﬁ%. ﬁ or brevity, the term C.

- zimd
salkyia_ni]b.\gg %qSLﬂ‘?Pé‘?Sﬂ inclydg g@.tght chalny branZhech#iCS}QH@:lﬂcﬂyérOups or
comtBRaiohNO¥ARLT, Rt as%a@g,negx'%}f,[%@%gg&%y‘ih&%i@ﬁ@m yl and

cvel Substituents for ea
e X}i ring systens are selected fromthe group of

accept abl e substituents described below [00211 As
IS meant to include

[0019] s eBhertemss "halot' be"HaRypBh * 6t o
meano‘é-}( en b%g% nitr ogerﬁg@?(l’rxl)?e hg’é“%?‘#’ﬁsr Or@&)Pay of augther swhstituent,
(S % i 9 55458 4 tijomneshivrine,ceuinima b AR GRL. agq(gtion ol
termssatit & haloalkPRNre hRadi6 Ulg, Sal ts of "the active ¥
h (% s hile oo Rtogllsylan -
exam$Q"T oyends,, whi ch are prepa ¥eYlanil pelypalnaliylodoe
€1 'S O "bers Baloallidpenoéango Mol eri AL LLEY 3 5,
chlorchubg 13- breaRbS ol LN, 0N, t he conpounds descrr bt Hdlegrasthyl, 4-
Wien conpoungs’gﬁ tthﬁih{e'pr esent invention contain
0020f ehgLively acidic functionalities, base addition salts
[ !:ar??1 ge\{'%b ?'n’élaansb%ﬂl‘iﬁéﬂthamii;ensgaﬁemel s &trafr ng%fa 1
aromagio dlydmonibos Betup Wi &, Cadn%gfafsfn(g:fleerri]rtlg am)ul?t1 of the~des] Yed
) _ Or multiple rings (up to three rings
which are fused together or linked covalently. Exemplary aryl groups are sheny] naphthg 1)
Yis Vi,

biphenyl i "
phenyl and the like. The term heteroaryl" refers to aryl groups (or rings) that contain from
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base, either neat or in a suitable inert solvent.
Exanpl es of pharmaceutically acceptabl e base 20
addition salts include sodium potassium calcium
ammoni um organi ¢ am no, or magnesium salt, or a

sw,l r ?g{‘t When conpounds of the present invention
2005037488 - . ! . L .
contain atively basic functionalities, aciBCT/US2004/032921

o add{iti on salts can be obtained by contacting the
0 Y%l}e@%?m@ﬁelmn@fromm@omﬁs, thr&n%esrﬂ{rgée%' 58 Sulfur atoms are
n a

opBORIR hx R zek ired acid, either neat or
pgui t gmxe Zieﬁgﬁdqﬁé:%l VBT ALOTR( Lo (gt sl s alermiea Lt tesdrbaryl group

c . . . : I [
ap be elfsckdl te taciethandei 4fitROmsRLLS tﬂrwgert%rgé}gr%. I 05'-1}41%9ng

| norgani c acids |ike hydr
exﬁ‘ﬁy%‘rﬁ% f g{r%mcafﬂrﬁr?‘ms &rchydsrinpymioby], 2-npmolyl Srngengar-bemiotyl, 3-
Pyphash Ranidazolgn gk, Sohor .G ]
. di hwr 4gigenp%g§p_ ho r(?{g,gl%§ B{A? %ﬂ’ g,“ﬁ%ﬂ&hﬁ’?’(ﬁ”ﬁ‘%ﬁ’éﬂ&h@f%?b’b 3-
ISORSASR- oG exazeil. phiseiaelyb dshianilyls 4ﬂhﬁdzdlﬂ,851tﬁil§§,ly1’a§_ﬁmlh Y faryl, 2-

thié/1, BRBienPabH 44" 4. fromr tively nontoxic orgahic
Ziyi ds Iein_iie_ -tgglél?iﬁb% }{’g‘g%‘/& 'gmr@% Lia')s'@B'lH“;‘ilVL é;pyrimadydi-bsnzothiazolyl,
PUSh Z0bezingdazol i tenzapybesbiys 5- U6, 1GsodBHA! 4 Koquinolyi
quiHQ)EalﬂﬁJ{li §_quiplgn%1eng§ul foni ¢, p 30 folylsul roni ¢ TErYs ¢
tta‘;;art aric, metHanesiiRYlcand fnarinelal. | Subetitudits tor el dfdlethbove
10 : : .
oY bl cofargin® 1861 48 SHG0y AR LATEE AN LS e

li-ke, and salts of organic aclds
desﬁ%‘f@@?@ﬁ’ori c acids and the like (see, for exanple,

[Oogﬁr gg{,ﬁ ngp et al, "Pharmaceutical Salts", Journal of
ar BN teeterdAog ! 1s§ﬁean3—tollﬂzlud%%®4%1gogen ),

sul®PeS kfd §1iG unds of the present 6 WD 21
PC%?USZOMO%@%Zl i nvention contain both basic and

I dc . fungtionalities that allow the conmpounds to be
[00?3 nx?ltehrett%r&’ iphif’ﬂﬂféie%‘aﬂy Becsptable salti"ds amditttd QelE8 kiR of the active
confrO0RB whidteara ettph@l Wil BB conmpounds maybe
angceg&gn@r at ed btlgpcont act | népe?#é&g%l ggﬁ%f Rt bases, dependjpg on the
PArAer® ﬁ‘&tugga FeHodiog th%@r?pmnmdstdesﬁmfﬂmﬂfbiﬂ. M BCcompounds of the
presearinentib® BstaiTen The parent .. rm of _the conpoun
differs fr iRy acide %&F?or}a&?‘ﬁ%%ﬁ%ﬁ? additionis#its can be obtained
y Cﬁf@ﬁ}?ﬁfi%fhe %ﬁbmeﬁ ,Spm:i]ﬁoﬁﬁsﬁ?hﬂb'kdﬁi&%nti aﬂaol‘aﬁﬂ (?r e desired
bas® GHNEE RS rwi se the salts areiequivalent To
dditt he qgtg( ent fosru%ggl? oM am@les of pharmapentionescaptable base
addiipe sais axchite sbdiven bossiunh, QR AN |a§}m§%g' i t.o_salt _
salt fo@t WBnita} 0§, REESENt invention provi e{éﬁl’co BouAEEOyHRggnesium
ﬁm’ar e in a  prodfug At Hitkprasmt ofventivn @atROLRESly basic
ctiestitied) ecld hedigibR st ah DOSE unds that readily 10
heni cal chsanges ﬁ?}lggc?g ?/Ig?%ﬁ% aguiral form of such

under C C
0011“8%‘1%’5;?;?{3 ASUS199¢ e of te degredaisil sitiedr gtezh%r Bf@ﬁxtﬁ%ﬂt}jle inert
solverive & rodrugs, can be converted to

the c Qﬂ%qu%fggqﬁéc? E@Aagy ’élcscgﬂtf’glei“gw}t{?ﬁ sphs iapladd thede derived
fromjperapisrneidy hkrghyldorctzkﬂdr'm, %Yﬂrcﬁ?fo%id,/ ﬁitﬁ@,Vcia{st : tnt » Eor :

EXA odrugs can be slowy converted to the
m;’;;gnp%ﬁcé'éb ot Ph%%?‘é% Sirohytlyeganphospivian diftydoeenihnsghoric,
su anewdydmkepsatiofic, §8REMOof HVM i.tabl.e enzyne or
salts SO GA {?%ig{ept .15 0028] P lgesﬁjg%li%ﬁgg%éﬁp%ﬁﬁ%ﬂf%ast‘ﬁ@l as the

present EYIRNEORH WRansq acids lilesmbng DReidrd, Wob@§ric
maloniz| bengic, suBiNRY .Or .incl udi ng. hydrated forms. I'n
ol lﬁ-ﬁfge’r al, the s_oiﬁf\i/gg{“g’ %?nglaaagmegﬁ' 3'a @pgzepesulfonic, p-

OV INSBevATE dtartar erenetmhest onicniringde it 0A RS ; SR0f amino
acidsWubHUs & ﬁeﬁﬁ?ﬁ%l f iﬂge present invention. rtain

4 compounds 0 S ‘_S(Pe el Qf@égﬁnil%wdmlgke@mmOIﬁmor galactunoric
acidsrpad thiepike (wey ok akdmple, B¥rge, S.M., et al, “Pharmaceutical Salts”, Journal of

Pharmaceutical Science, 1977, 66, 1-19). Certain specific compounds of the present
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ical fornms are
anor phous forms. In general, all physica
equiealent for the uses contenplated by 20 the present
invention and are intended to be within the scope ?f
the present invention. [0026] Certain conpounds o

nventi on possess asynmmetric carbon atons (
tu&?ﬁéﬁ?Sﬂ%n{ers) or dguble bonds; the racenat BET/US2004/032921

dual
di astereoners, geonetric isoners and i ndi vi
‘“V‘I‘élgﬁ% Fentpig, bgth bagiepnd adidic ém&nbmﬂﬂi%ﬁ fhht Ao @b |COIIIIE&§HQ e

ed wit hin scope of the present
a&ﬁ?ﬁﬁﬁﬁgﬁgﬂggafdﬁ ?'QWQ ounds of the present
enfh al so, contai n unnatural proportions of
i %68{;%68%“%& ! thfrfempourdsraasoe repeertais, ddngicting the salt with

a e conpounds
: m&t ae(:tctjﬁg 1??&%&? gém%(f%g égﬁl %“Y?BPWB &anner, e parent
to% gf tgﬁ 5%‘3@@@@@1@ ﬁpm (tma,nollg) ﬁtﬂnﬁﬂﬂs’aﬁ Cé&giggh?ﬁcal propertles Such
as 6ALMAR %o é entsAIbut IS0t AR Latlo lemio the oarent form of the
conpounds o S t & SavirEenide the p

d
coppelnsiafer th@@umpsm@fthe@lr@emtnh%@eﬁ to be enconpasse
within the 30 scope of the present invention. 7 WO

[OWDS/Iﬁ)B&ﬁtﬂgn &QE% g%ﬁxggﬂé gé?%% %13 Eﬁ h ;\)/rPVglt I O(f%nﬁ{g?&g%g%@@h arein a

pr({%glgg % Fﬁdnllgﬁ\pé Hei comppusls |ddm,be<ii herein ereatﬁﬁﬁ:cdompo%nds that readily
un@@é@éﬂéﬁﬂéﬁl ctx‘ﬁl\ééﬁgz(d%@xyfslo gacaia(cf?n t%zﬁs ooprg}%%ig E|Je compounds of the

preﬁ?f& %@@Q}t i t‘é@lilgnaﬁy,qn@hn;gdl cﬁn%?ﬁ:?rg?;’eﬁtﬁcil sﬁﬁmi E)%I—?&ﬂd%ﬁghe present
mvgﬁtmneno;féglteﬁa#; or lg%cf]!—v qa)é@o p@ﬁ:@er Rivo epyirewemt.sFar example,

progesgbean BQEM%IV%nf'dﬁgmégthe ggmgcl’lg{ﬁ )I%C/ he gﬂeisgrtt}r?venggn ¥vk1én placed in a
cycC
m%ﬁ%%&&é%%ﬁgié Wr%%h$Sw@ﬁWW%EVSEKkbhmmpﬂrﬁgﬁmerabIy H

d nost preferably H The synbol R2
[Oogélp ngléﬁggoﬁlpo‘%gﬁgéqhe peet teanfisoontxishal 086N ate§torbhs as well as

sol@dt@ﬂongfé%%cﬁﬁ&@ﬂﬂn%edaﬁ 9 d‘%@@éﬁéi t%ﬁ% VgFeanlze%gsl ql;g Iequlva.lent to
unsebypied ffesansrang preGhitetdel th bi ¥ndithakded withad kY lsao%e Bf the present
invention. Certain compounds of the present invention may exist in multiple crystailine or
amorphous forms. In general, all physical forms are equivalent for the uses contemplated by

the present invention and are intended to be within the scope of the present invention.

[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 (*C). Al 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.



15 amno. More preferably R2 is selected from hal ogen,
Cl-4 al kyl, Cl-4 al koxy, Cl4 hal oal kyl, -CN, -C= CH

and -CONH2. Still nore preferably, R2 is hal ogen and

is attached to the 5- position of the thienyl ring.

[ O@20s/ Byl etter L represents a 1 to 3 carbon |inking
group selected from-CH2-, -CH(CH3)-, -CH2CH2PCT/US2004/032921

DesEHB Gk -a.and - CH/CH2CH7 -. Preferably, L is
sglhgct e@ &F@rﬂ‘ab%“‘?m-, -CH(CH3)- and -CH2CH2-. More
prefe(gabl%/li is selected from-CH2- and - CH(CH3) -.

ILS

The sy?fBB represents a bond or -CH2- , preferably

5 [o@éﬂgﬁg--The synbol L2 represents a bond, -NH or

10

15

Vi t i i
Viest oifthe afisnves the rosedt ﬂl'VthMﬂ'PIO\h@[i'edsg%cin%.?arﬁ%ect, compounds

haynhgterio@ehig.enbodi ments, L2 is -NH.
subscript t is an integer of fromO to 1 when L2 is a

bond, and is | when L- is 25 -NH or -CH2-. [0031]

Art is an aromatic ring selected from bepzeng?

pyridine and pyri m di ne,5 each of {_yvhi h '\Sprti onal |y
B\ k)

substituted vvit1hfro 1- R31sru\b”§|\g/u, S wherei n
each R3 is inaegf%@%N%lfect ed dronvhal ogen,
cyano, hydr¢xy, yC1- &El/,lkt C2-6 al kenyl, C2-6
al kynyl ,~ C¥¥6 4t koxy, C1.6°hal oal kyl, Cl-6

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

C3-5 8 WD 20115/ 032488 PCT/ US201) 4/ 032921
cycl oal kyl - al koxy (Cl-6 al kyl)0-2 amino, -C(O R3a,

or & b ) MOR36, - O(CH, ), nN(R3b) 2 and
a_p( %%; nﬁ%%?ﬁ&%ﬁﬁ%ﬁ thenep® waieksic Ri rireddnis 37 8hc| .t €l referabl

Hob‘ﬁHf,moduﬂ)répre?arablxeﬁpﬁhBP |5 dindependent | y sel ectlg%’ Tably

Al rom HB E‘X’Fr oxy, Cl-6 a ﬁ?‘%’ [{:f-e%%ﬂnﬁ&%?‘?mfe@ﬁelected from H, C,.¢
af%ﬂhf* %YL, G Rrrloallyyti ambChns Ricboalisy1 gL RGRE l%ﬁeerbl

alky$ eti eicgélplef@mBify Shra alkyl and CL 1-al kangy THANE & Cra

mendRt | ?ng%f{%/\é two R b groUupLChPTHERYE H- ol vmbgbR? spessents a
TEShE T L hitlegeni Cr.ogkn, @t oanct Q11 @ Mk gl& |

alkoRY @lhid £, -CRYJRO L, dl.ne, A g peridine Ting. > réf@?gi‘)lll‘%’cl-é
_each R3 is I'ndependehitty 'S¥lestaddpm Cr.omtikddy aldqy, . alkyl)g.,

amingy AAPIR gxsforalels RS icykonalionh habkgX ¥ a&cﬁf) gERSb and”

_CN’-_QE%H)&E&\I( 2 erein the Subs 1ipt e mT $€9%%Cr2 halgalkyl,
each R3b i35 | ndepbhaertarstesble & édhdsm@matl isGHndhedl i We 5.

positignepfiie thieaykanoyl . 10 [0032] Are is a 5-6 nenbered

[ nonocyclic or 9-10 nmenbered fused-bicyclic aromatic

0029]i ng  sHEtieder 1 b [ly, having from1l to 3

-CH(?:E]té)er %ﬁé%gfz s gﬁ?&rt %ggfar%% NIk graup soheptedelrdrm CEH,-,
z . : \ ey bat th f
Tl St ehGHOkY)-ontl ORRtCRUb LI5S WLALHAT

erern eac

-CH,4, -Ce(@uR- 158! i,tuents,
’ bst( i t?é%?ﬁ%kﬁh‘dg\g%rﬁd’é £1aplys bl ie et estidf framm -Cat,0genN,

u
~CHIE{faho Thegytntmt . refeséonath ki Cei6  alkenyl  C2-6
repre$teYohnd "5]11 6 alkoxy, Cl- & Barod k‘??ffg,%’%}ily- Bongh JEheiswmapol L

C3-5 cycl oal Ky, "3 Peiasblypdiondiok yWHal tysthée pr
embodipesngalLkigl-Ngd-koxy, (Cl-6 al kvl )0-2 ami no and -C?%;dRaa,

and each R4a is independently selected fromH.

[0030hy diHexMbscdr 9 I -6 al koxy and (Cl1-6 al kyl)O0-2
g amno. | r?%ton%a{gﬂrﬁ%ﬁ%r ngzlﬁoﬁ‘? el rewndibodbanenisi, is Aveheng 2 i
“NO-BettZéne or naphthal ene, each of which is

0031 ' ic ri
[ 1 Ar is an aromatic ring selected from benzene, pyridine and pyrimidine, each of

Whl.Ch iS Optionally Substituted Wlth ﬁom 1"...: R3 Substiments Whel ein eaCh R3 'S
i ; ~ ’ V I
Ildependentl_v Selected trom halogen, Cyano, hyd] OXy, C[_6 alkyl CZ 6 alkenyl CZ 6 alkyllyl
- > = 2 = ]
Cl 6 alkoxy, CI-G haloalkyl, Cl-o‘ haloalkox Y, (33-5 cycloalkyl, C3.5 cycloalkyl-alkyl ( :3 5
K =)
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optionally substituted with froml to 3 R4
substituents. In another group of preferred

enbodi nents, Ar" is furan, thiophene, thiazole,
oxazol e, thiadiazole, imdazole, pyrazole, 20 pyridine

owaPMhd/dshgkne, each of which is optionally substituted
with froml to 3, or nore preferably 1 to 2 RBCT/US2004/032921

N tjtuent In still another group of preferred
“ﬁﬁgﬁt&i'?}g ?CIAPQ(}’DM a@@nzﬁ(mm’&ha@eﬂo OB, &CE,) OR.

aHpQNi e of uran, _ben mda ol e,
o b Gt AR D R the hirio muRian ntpsr of from 1 10 3,

O

feRendanty ¢ cqmdeﬁormH i) ﬁxrogz or. . nor e

anfh & hed @Qh)ﬁo is i@ R4t subst It uer’?t% ag%&;[%(?ﬁliox?’h(c' -6 alkybo-,
ab PEENtl SsiRsted feom BNCR31kyl and (01,8 ake@dd)l Yand

Formul a | OVE,

Opa@rtaélywo R°6 giohgs tacied i
an%zelzi].’ld él E?zol fne tcr> IZTrﬁré)% g@é{eé:%&bﬁxﬁ%vé&é}ap Qirogqaihpm to form .

: m@ —d-&lmmm 10R|OT PIpEridurs Npg. ePlpltqﬁi%V ,abdhyR’ is'ﬁﬁieﬁ?xﬁféﬁ’dy selected

o oS e | tign of the
4 tgﬁ o-"qui ng’%lsﬁgl%gmkpaﬂ( e%cq% W%@Q@f@@ﬁﬁg‘f@%)z
azm 39192 for 2[a90 84dh Rﬁ"mmaegeh&nq?%a@&t% FBB%{ Cy alkyl

mabgvgk@,5§l a nunber of preferred enbodi itents.

group of "preferred enbodlnents Rl is Hor C 1-4alkyl;
is a bond and

0032 I 4 "
[ %2] | érﬁg% g%ﬂ‘%mﬁpwphc @19-10 aiekd)my:d f@edhﬁiy@ﬁ‘é Jﬁ'}zﬁnvatzc nng

Syste@INopt@all Chhvig frorfPNG13- er gr oup of
the %gfs err eggghnbogdl Wents. he&r([aQoQ&?;%eé%Q F’ Rfind S as ring vertices,
PHIHAR P§ins erfisaetlx mbet@tuwldtmﬂﬂﬁcﬁn R3o tmb%hmlﬁ%msswhér&n each of

theytéts BHRLREG! efibodi ment s,
alkeglgf{;'l dine r .Sﬁﬁg’p‘%"?{é §1$ th?ilgg?féﬁ"%ot hydrowal% alkyl Cas
S plkny mmuccacw;culamm@rc&rfﬁmu&&y v ELENELLES, c.

cycREROOARBNES, . rimdjne ring, ti ona
. ycs %t il gg; mﬁ"ﬁ‘@%‘ﬁﬁgy (G dkyhogeming angy -CHOR'S anrhe:mh R* s
in %mtlgﬁﬁmmmwbmm,gﬂl@m gh ﬁé\?ﬁ}’ g%d g)‘glé I[](g[)ozamma I

Bt bt ounds are those in
one be nfge n gﬁeg?r;eﬁagﬁ IH1e8Re\T dabenzere quiaphthalene padhastadhlich is
Sti]l

Optlglaﬁblgtsulnmteeﬂ Wit ﬁorfnrlqm31R4t Abstithe? RN S o St L

r erred in this group of
embfoﬁﬂsegﬁto Sp h&pg. dhjagele, oz azdla) ﬂnﬁlaz@le@hﬁx\dbzol Ifz’Bﬁqsazole

Pvrldlﬁ‘biar pymﬁiﬂ(r@lﬁ}h bond and
refl @1 %ﬁfr’] Ql a al ﬁ%lwhwh %%all)yysub WHP(%)FIKWO 3,-0CKjore
i }@;’ % s WohbEn(s15 10086 het proap 0P bR BB, A2 i
ensz EAEGh B i s a benzene ring,
e E@hm{%m e‘H“wlF'ﬁ Bengolpenshaseinidast, Serangazole or

tionall
b
enzg zpl, f’% aﬁWhICh ioghtensly dubs@arh ‘%wth%ﬂ& 9 t§ 3 or more preferably 1

to”th@gbﬁ i m dazol e, pyrazole, pyrid
pyrimdi ne benzot hi ophene, indol e, qui noI i ne,
benzof uran, benzi m dazol e, benzoxazole

00355 00U
[ 0 benglgtﬁqu‘iléll aboveqtbp °UTUP\A9hT-th( (15)- is preterably attached to the 6-

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

5 9
6 /Ngz
N~ o
R

8

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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optionally substituted with from1l to 3 R
substituents. In one group of enbodi nents, Al is 20 a
nonocyclic ring selected from furan, thiophene,

t hi azol e, oxazol e, thiadiazole, imdazole, pyrazole,

PWio QhdAR2a8d pyrindine. In another group of
enbodi ments, Ar'- is a fused bicyclic ring syB¢€EH?2004/032921

e . from benzot hi ophene, indole, quinoline,
[Oﬁsg‘iqﬁ\&ﬁg’l"i thedesgrntions avaam are ey e Rk R4 RFBIMAROFone
granpthipestaeddindsg e.of skill in the art w '

L1appr eci at e t hat hﬁ%ﬂtﬁcﬁ%ﬁf f*’b%e@%ﬁﬂmd@ﬁ(ﬁﬂ;l—he—CHZCHz-;
ég%‘b%\qﬁaéaans éogehy QUGicany, aviaix 20 SN AENCene LLecon
.CcBNiLhe ring or ring system For exanple, —pyridine~i%¥
meant to include 2-pyridyl, 3-pyridyl and 4-pyridyl
jeties.. Simlarly, attachnent for one of the fused
[O@Lg&%ww Cawf peferadcogiodingintshar' i9f bRt WA "doRGHily
sublsttute@oAfm] -2 R sBRARLAI §z9le" 1S meant to incl ude
2-benzot hi azol'yl as —wel | 48 B EPRfrelzory bmbotdmerte Ar' is a

Py1qiRgrngoppticna e dutstituaahwieing - 258 te@BstBled <t i ded i
prefdi@d e}%ééf(ﬁj,"}}]egg And_Figures herei n:1 Setﬁfsf pﬁ?ﬁl} ?é]ogl?r{er goup of
bpt{itgf er r‘gf in each® P Higo ownally ssotitadenitis] -3 @3
Subglitpenth oWethy ot ssel i g or Cl-a al kyl; L
st o338 it i e

i - - - CH R oY -
con%lpzyuﬁtg_%% gw,se @&V%%Mgp benggne-or rapitbalyne, Gdch drati0al ik Xi)t’ionally

subst@hied with ffrh Oko 3 RONR; 11115/ 032488
em PSF/ US2004/ 032921 [08%‘?31‘9'(}%@ pPIGterisg in thisgrawy of
B5Tunely ¥R horpermprandsin widoipRUBdS00f, AtAJEVIPL?SS-Q:E—'fz- “CH(CH,)
-CH,0uent ! gn %gaﬁ(ggu fssf}%i]t ed by fornula la: R2 B l(CHs)- or
NMr.NNS OON RELRI“PHYLIE 114 alisoxyRA)4 hadoalkal, -6N,
“CSMHéPRiGPNHe subscri pts n 1 and n2 each independently

moj{ﬁ?p&gsent an integer of from0O to 2. The renaining
oups rétated BRyup 83 pasiehrdd4entiad e ,neani.ngs provi ded
sub%ﬂnhgq LESRSGh 10 formula | ag%%/n%.’ ARG ?Il?ggzeﬁfg'é‘fl%vroup%ﬂaﬂy
N or the CG%OSI‘} Yeuests qugrAvil isofutam, thiophtdeg 9Radole, Whigh R
thiadigzoli;, iRRlatde, skt gdiditom hal ogen, Cl-4 alkyl. Cl-4
soq 58@% Cl-4 ‘Zm oal ‘%%T ,‘{": @jS]““d% Eﬁﬂzaﬁﬁbop.hmw@ple, eindline,
RE0th BFPZpEe hensidendle rentiantdly oSReShAGL T QB S dnicfic
opti@laky kubstuleddyial g@ﬁﬁ&t&%b E | oal kyl 10 al koxy, — R
i %% Cllf|2),n0?§6 and - My %@wﬁ: ViR 8RR BioUp (o8 embistimentptAr? is
xlig rigg sdlecterdifremdral Blophérs, HNGERE | yiSelLected
pyrabd18PyRdinE hadhy &Kyt agﬁ Cl4 al kanoyl E&%%gf%%g%:%aﬁg‘?’ Hhdagole,
e e ST S St s st
’C iy 0 1 i 1 1 H a ny L] 3
benzﬂhﬂa?zgy bG8 hal oal kyl 35 c’:@%%%‘f%fl"ﬂmé‘i@a Lenzoﬁlran,
cyc oar kyrfz-oé?zl?% andbgnzpthiyadle aDheydf sirllkinxie aBwhill ffpccite that
attachinkntlt theZerBith@& of Sel doknf er eferred are those
the ncorrgounds of f orOmJI a Oima? O\E/!\}E]&e?aéli bﬁ Q%?‘lgl%a%a‘ﬁﬁﬁhigéﬁe@n dite on
'8 Ot RaBREm.- tRorehemplepipsiitinehisofeahiie iAWY byl dy 1 Sp 4 and
4—pw%ﬂ%o%e%ﬁ%'ﬂfl9sﬁﬁt LS i e
i . 1arly;"attachment for one of the fused ring systems can be through
cither 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. Stil] further preferred in each of these groups of embodiments
are those compounds in which R' is H of Cir alkyl; L is -CHy-, -CH(CHs)- or -CH,CH L
ik ~aLHy-;

1s a bond and R* is halogen, C,4 alkyl, C,4 alkoxy, C,4 haloalkyl, -CN, -C= CH or -CONH,
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i ndependent|y sel ected from hal ogen, cyano and C1-6

al kyl . [0038] Another group of particularly preferred
compounds of the present invention are represented by
formula Ib: R NN, 0iS NR (R3)n1 NHOA2J
RébNGs sk 11 VWO 2005/ 032488 PCT/ US2004/ 032921

wher el n tﬁwe subscripts nl and n2 each |ndepend%(hT/U§2004/032921
reEresent an integer of fromO to 2. The remaining

(0437 e grQup dpartiRularl RpredisedRfn HoauLertd) %orﬂﬁ&ﬂfdg g?the ¢ present

ect. to formula | above.
lmg{“g‘}l?peg%?e #rsé'lf& E%gmé’ﬁlé‘c}ﬂl ments, for the corrpounds of

formula b, Ar2 is selected fromfuran t hi ophene,

t hi azol e, oxazol e, thiadiazole, im dazol g /yRazoI e,
pyridine 5 and pyrimdine. In anotnler};"gr oup of
preferred enbodi nents, Are i ?Hd bsc’\cl/lc ring
system sel ected fro behzot enep |<Ddol e,

qui nol i ne, i soqui @ e, Wenzof@ean, benzim dazol e,
benzoxazol e a Rzeth) Ie Further preferred for
each group of enbodi megts of fornula |b are those in
which Rl i is selected from hal ogen, Cl4

al kyl, Cl4 Xy, Cl-4 hal oal kyl, -CN, -C= CH and
C(]\IH2 each kg4 yhen present is 10 independently
sel ected fromCl-4 al kyl, Cl-:1 al koxy, C3.5

cycl oal kyl --al koxy, O(CH2)rrﬂR3b and -Q(CH2) . N(R3) 2

whetkig el dabidip Sl r r 2 and each R3b is
mdependedglf%l ﬂbaglgln%% o fjepgﬂ‘#ﬁfl‘ Iyaqprgsegf s integerpfdpmy0 to 2. The

remaiog gg4ps RinB’,&aahd Rﬁ haW’tE@m.Bﬁxﬁﬁ@s’Brohﬁed Qﬁﬁ P&P%?P)t fo¥nula I

| al,pgen, no, hydroxy,
aboﬁ,e lﬁﬁ{h lgpe ny ?f]f & W s ofégr%u aﬂq(%/;gyhosﬂn wigich Rl is H; R*is
selepigi @amqgemca ) ©al dedy @53.4_15&53?( 10@\§<yb = P conm,

eac cr ga k | -al koxy and (Cl_6
ﬁ3 %ih%%( rthe BP%?"@?‘?"@@{ 58'1‘3@34 fomeC ecﬁﬂ;»d&@d&llofxyf Of.JuycPalkyl-

alkqw’ M@He)"‘@w ands-dieH hed. t 0
is inde a3, i tion of thcgn t h?%ﬁm&g%hfan gsggsgﬁpm ?/\}185 and each R*®

denct dently:selegted opuld, € Hﬁikvl had Ggen],kaMmﬁd aith €l when present is
incopbrcphtly AR 1 i AR
o, cprpouns of | BB, B BheRE e BB s,
16 |Ga-s1haloallyl, §s)s Sy¢lRakyl, Cs_ cycloalkyl-alkyl, Cs_5 cycloalkyl- -alkoxy and

(Cis alkyl)o.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:

Ib

11
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ON NCGOCSO RL/ (R.1 NNBOAe J 20 (R4)n2 Ic
wherein the subscripts nl and n2 each i ndependently
represent an integer of fromO to 2. The renaining
groups Ax-, R, R2, R3 and R4 have the neani ngs

PR 8%l sk Lth respect to fornula | above. In one
grgug&tg 2}g?eferred enbodi nents, for the conpoubdBUsH04/032921
Ar2 is |5 selected fromfuran, thiophene,

rmdla lc,.
Wt{eﬁﬁrg?%ﬁg ]ét?scggtﬁ 1284 n¢ gachdndeperidently ripeazalag int@%’efr%?ﬁbﬁ,o t02. The
rempyning igfoRips art ROYRY /P dj, pes 4, L0 anot her group of -
. algr ef gﬁg egs errbodierré% gh dq%r heaIVF e meqnings %H?Vé‘i}élwlth 1ebpegt to formula
VSt Shseeer etpiefoon bebatim Bxht@,ﬂbﬁﬂ@co&%&%@ £ >
Seléﬁﬂmm@i%an,'tﬁ%g%{}%%”ey _ be%of uran, 12V . 5‘715]?5918%’
N dggw/ ug_zoog{) 03 beifZP i Yazve-dhiadepdle iadizele amtazole, pyridine
Foeinea roimethdrgrddpert pRE@FA! eac roup,of =
sysRIPQE. RS, of far ndlilqapl_ C ae§ g%gfsrlggnfshg\f\hﬁfgﬁusﬁﬁ bjeyclfg ring
bJ RS sel eé?ganzl"ﬁB?ﬁ 5% sgels; qholdne, Ebinyiholinglhehzathuk@X Y ,
enginigadobd, beddogydol - 0= -CONH2; each R, when
emPl€Sent | ¥ ndoe%%%gﬁoﬁg%&ag%rg’&r Prr;%?ﬁe for.eagh gppp of
‘%fl_fﬂe’ﬁ? %@V}mleég grecese gmivhigh RAIiKEIXR? is-s@(egk!?&lﬁfﬁﬁ) R0,.C
alkdnd; r K S wher el he, subscript mis r
. dandl—‘eac(ﬁdsl%{bg%lgl ﬁggma\gp‘}gﬁgém nd LN sechi R o mhbh prEdend is
AR A oaed fon @anaylcantkorgcd, RhuiotfienyRESS AR
andl-@(ifﬁ}?z§r11(iﬁ{ﬂ2)((ﬁw$e| %Et ed from hal ogen,” cy no, )ﬁ)’/ Jm
1&5{8 al kyl . C2 B AR SMRFPiPtapisel el 7 aydwakh R€Ls fdapdsaditiy
selected Gomnid] Gal dlkyland €3, 5 .aak Leyl 5 o
seleSy§ Eoall eyl - Hyaln, @Cﬁ_%{%%%ggleﬁ% 343%08%%5?5%@ Ipgepemglently
S PR Pecs g, hsdhoRy, G uradibrCay kst €4, akon o 8kory, .
\ 1 , Ci.

|
halogiduy Qi dcledlich10E werei,n R2 i s hal ogen and
is Cﬁtﬂfzgvfﬁced to t ?é‘l"gl-"%&%ﬁén of °¥qlfé1ﬁ?311ﬁa@ﬁ§'}’ and (&35 abaybo-»
A REThFaeisrred ensithass comp@mntie df foamh HaOQAR? ; xgqggen and
is atanitkdGo khebs- not her graoup of particular
) Bodttin o fO8Rhy ﬁ%“gpf”é g#th B rivheprasentds slected from

hal referred conpoun
LopEhreeempd§ bypliybrmula 1d: 2 HOIS/, R ON d O N

003SR3) nl RIAN N O
it ] Another group of particularly preferred compounds of the present invention are

represented by formula Ic:

Ie

Wherfein 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
labove. In one group of preferred embodiments, for the compounds of formula Ic, A is
selected from furan, thiophene, thiazole, oxazole, thiadiazole, mmidazole, pyrazole,lpyridine
and pyrimidine. In another group ot preferred embodiments, Ar” is a fused bicyclic ring
system selected from benzothiophene, indole, quinoline, isoquinoline, benzofu;an, )

12
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H H 15 Id wherein the subscript nl represents an
integer of fromO to 2, and R is a nenber sel ected
fromCl 6 alkyl, Cl1_6 haloallcyl, C3_5 cycloal kyl and
C3_5 cycl oal kyl -al kyl . The remai ning groups R2 and R3

Sods ani ngs provided with respect to formula I
ggév""?‘% 2rfg%referred enbodi ments, R2 is sel ectRd/¥2e0#032921

hal ogen, Cl1-4 allcyl, Cl1_4 allcoxy, Cl.. haloallcyl,
benzlmldmle— BerCioixarott anGONh; . Q&ﬂher%%eﬁe%@ﬁ)rl%&xs&-}ﬂﬁ L

d e IectedfromCllaIIcy XY,
PR E by o E bty in oD SIS epiebted om halogen, .

@ CH2) Raivhiepieicy the 1
lgant(:h Rlul’gé\’ll(ﬁé:,{a!p%1depenxtrzllenC?\II ybsg}g%?fegﬁtlﬁ!{ zmg}t“J?lﬁ{ Wgen presengls

Shrafentl p/ﬁ@legpd fiom Gy alfcyd) Ckyalaﬂmﬂ, (845 c4rc1ah1kalnajmbxy, SD(IGHZ)mOR’b

ob of l.a
arfdllg(glﬁa)mﬂﬁ@’ ﬁr\{]h%ﬁegg{la}g sgl% rr{) %h {{grésr,r}'rlldependently
sefpcppddion HnCof alkyiend ki ¢ n&thncryﬂ ngd e2dh H@Qﬁéﬂ 1f31@sé?1¥‘ EaREepidently

erred

S o R A SO G B - ierth v alkody Greenlkory, C.q
hqmamvyl ded dyeloicgiy Cescylgto%mvi@ucvpc? 99@1 ﬁgﬁ%ﬁmx% and (Cy.s alkyDo-

]/TEJSi%th / 032921 "Preparation ,
a”?—‘BP €] praiered areghogercompounys Rf fomnulal\lh ‘Wh,ere@ RSis halogen and
is @Adced toNﬁpS 5051[19(9512&1(3 %%}ﬁrgﬁ % falrl{iileﬁ“&%t 4av$k'ee§1 \kﬁes?xgttlﬁ seq%c?ed from

preparing céertain conpo ornru
hatpgen reyanoygnd{nd allyd are descri bed above. SCHEME | o Ar
=LX O0 O H2 t-Boc,N NO CsCO3 t-Boc, NO2 Pd /

[004B0 cAh@herlg@upNHi@artitu Ay bre2erB¥d( S Surd
re%rese%?t hoqAr%%_E q\IBOC : or Y IlgrS eNM\/I 08I\I},&/rp lil-@l’{l&e p%S%nt 1EVJ}MM1 are

I N O NO2
0 R?
S
H N
O = ! N\S\A)
/,
@L i \\(R3) c°
R1\ ni
/&O

Id

wherein the subscript nl represents an integer of from 0 to 2, and R! is a member selected
from C,5 alkyl, C, ¢ haloalkyl, Cs_s cycloalkyl and Cj.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, Cy4 alkyl, C,_4 alkoxy, C haloalkyl, -CN,
-C=CH and -CONH,; and each RJ, when present is independently selected from C, 4 alkyl,
Ci.y alkoxy, Cs.s cycloalkyl-alkoxy, -O(CH;),OR™ and ~O(CH2)mN(R3b)2 wherein the
subscript m is 1 or 2 and each R* is independently selected from the group consisting of H,
Ci. alkyl and Cy4 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



Ar d 90CLH4 Acrt OR2 i@ HH SN H2 1 ~I NArNH
Are NN, S t-Boc, Coupling NY Pd/Cor NHOt-Boc, O
OO0 Pt(S)/CA~LNNOG6H A" 7 HHS7,'-R2 TFA O
Arl NN N 51~""r OOO HNI i HO Are' L 8 10

[W,S/&Z%gnpound of Formula | can be prepared by
reacting 4-tert-but oxycarbonyl am no 2-ni tro- lpena8bibi/032921

acid nethyl ester, prepared by previously described
met hods FEeRarpiismi efthe Conpsdimal oﬁP&lxﬁlEQtIi on
US2002077486) and substituted aryl al kyl halides in the
presence of a base such as potassium carsboe&a#e,
cesi um car bonate or sodi gm hydri gl,@_zi rﬂa iIQ Bt sol vent
such as DM or, THE obit ai p-a“conpouysd 27 The nitro
group of conpoﬁh&i}_ca bél?‘ reduced ByOL® procedures
known to on%Arﬂjr?LI etk ke _art to yield aniline 3.
For exanpl e,' 'a mét hod of,'?ni ro group reduction can be
carried out by hydrogenati on. The hydrogenation is
[Ooggrri ed out with a suitablelcatalyst (e.g., 10% Pd/C
1 PB¢ighdeQ) ildad el and. in an appropriate

R} al yent, 14 WO 2882% %%gg%rwpmqﬂme&OfFomulalwherein

Typi %ﬂqﬁ\rriawdﬁﬁpréﬂed@bmte, preferably ethanol at room
tenperature. Treating conpound 3 with appropriately
substituted aryl or heterseas iisocyante (Method A)
provi des internediate ur(ﬁﬁh% ternatively, urea 4
can be formed by treating conpound 3 with triphosgene

int esenc€-bf a base such as trigthyl amne or 9
t@bd. %(I ethyl'anine ;i,n a TjhePt selvent such as ji:(J\O/
THR  di chf’or omE¥Rane and™ &d, appr egciérat e "B"cm‘: NH,

tenperature, preferablyedt 20 C, fol | 6\@d by a2t
substituted aryl or® heteroaryl am nes (Method B). UBrea
dyerpd £Par ed by {?@M{B@PA or Metwad B typically St hout

. 1 . 1
further pur“?OFmeaJﬂ*cm Gan.be subjEet™d to then N Brno,
. ) =Ar'"NO, ————— tBoc., A ___ k
based inducedt i or none N N o
~ 5 90°C N H
4 Ar2”
5
1 H R %
H2 l \l- N’A[NHZ . lOL AriN\n/N\S/'\)
T tBoc. ok Coupling e ~ o
N NS0 _— 7N 0 00
Pd/C or ' H t-Boc. A
2L
PYS)C AR 5 N"~o
) H
Ar- e
— R2
H H 57X
TFA 9 . p
AR N\(N‘s/‘\)\.
~ N | N
H | | o OO0
\'I‘J P N/\\O
oL H
Ar<
8
[0043] A compound of F
ormuia I can b .
¢ prepared by reacting 4-tert-butoxycarbonylamino-

N . _
Z-mutro-benzoic acid methyl ester, prepared by previously described m

7o ethods (see published
patent application US2002077486) and substituted arylalkyl halides i

n the presence of ab
oat ase
suc I

h as potassium carbonate, cesium carbonate or sodium hydride in

a inert solvent
DMF or THF to obtain a compound 2. nt such as |

The nitro group of compound 2 can be reduced by

procedures known to one skilled in the art to yield aniline 3. For example, a method of it
, nitro

group reduction can be carried out by hydrogenation. The hydrogenati

: on is carri i
suitable catalyst (e.g., 10% ed out with a

Pd/C or Pt(s)/C) under hydrogen and in an appropriate solvent

14
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ring closure to provide quinazolindione 5. The nitro
group of conpound 5 can be reduced by procedures

known to one skilled in the art to yield free am no
group. For exanple, a nmethod 10 of reduction can be

CQWj&ﬁQ-%&& by hydrogenation, with a suitable catalyst
(e.g.,‘% o pall adi um on carbon) in an appropr Par/@s2004/032921

sohvent, ty&ical[y an al cohol. The formation of
Rkl ekt @imobe raGROBISRE 10t S3hhdSha 3 it
5mpﬁ?ﬁ5@ggﬁg$hﬁéﬁg%fg aniline 6 with a pre-mxX ‘ _
4 Sﬂ()lte‘lslitl%igrn](yo Sud;}f ?&F@@WIIWNW@QM&QG@ f’x()lpmlvidﬂ:emt%dmediate urea
4. eyl wearit M£@ﬁﬁgyﬁy&% ; t ani di ne
prés@nc%i Shhor Oﬁ@% hane, foll omegtlggg?&r@%{nﬁe%ﬁ?% OSEERE mrfhe
. }ég ICABIHER trdnethdeminsomdtisvenddibylemtr idfh fedt sbBat such o

HichlvydmigtBaehd FRICRY ternatively, the
b SL{}} f.ony) urea | ilnkage %gﬁﬁrggﬁtgﬁmrwef@S@fth!gattzﬁ?&o, followed
Y AP BY i desroanil emoet Viehbe By - Dreasy ?ﬁ@g@giggmmod A or
Megtiday g@;d@gp%@ @T&kpl uene. 15 WO 2005/ 11324 ‘
o gg:]g/ U éﬁ1) 04/ 032 °F BoAARtieR fiahke sbjected 4o thetmeal oabased induced
8ita i proeidegtinamliodions SPaKd Mg %%ngs of Jzormil a

pnﬂgmﬁé%§3 Buto R2: g land Are are désc ﬁﬁgg%gggwéamg%ﬁéwﬁcmiby

20 00 14 skillegn theprten. yivkd frevhminordapl F6F edanBRS o method
of iluctiohiGzn ReléaGidd OBy hihkiy ﬁglog%. H H.tzlélg NHNH Ar ' - NO,
pa%di% 10 1. O 0O DBU Are "Ar™ VR AyitaRle catpfysings., 1Y% |

mfzca&%ém HFPPropBate solMent; typ@ally BOSIcHhIN Fhe Rmh'at;}& of

sulfeayl6ret linkagklead - - -.SS R OOHH A

or. % NUzll\% pg%aég"%}‘l‘eﬂﬁyfﬁt% thgyredpcag proguchardline ¢with a
Preypixeg-golution of substituted thiophene-2-sul fonamide, N, N’-disuccinimidyl carbonate
and tetramethylguanidine in dichloromethane, followed by treatment with TFA in

dichloromethane at room temperature to afford the sulfonylurea of Formula L. Alternatively,

the sulfonylurea linkage can be formed by reacting the aniline 6 and 5-Chloro-thiophene-2-

sulfonamide ethylcarbonate in toluene.

15
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H 1314 SRz OHH-j /Ar,Nn Az-L-CHOOCS' OO
H NN NaBH3CN HO HOAc, DMSO Ar 15 5 (0045] A
compound of Formula | can be prepared by reducing
4-tert- butoxycarbonyl am no-2-nitro-benzoic acid

hyl. r to aniline 9 by standard hydrogenation
vnﬁph‘x‘hfdggjag/ Cin ethyl acetate. Treating conmpoB@HUS2004/032921

[Ovvith aﬁfropri ately substituted aryl or heteroaryl _
 Yboyieheree ¢ Wtshocks &) alpritive 08 o0 TpRBAHAY Eoll-BRIA Foduta
\Vﬂg}egrgﬁnﬁméplm)( wrea 10 can be forned by treating
conpound’ vviqﬁrtarr?ﬁ‘?f'ﬁ’é}&é‘rﬁéo‘f% the presence of a base
such as triethylanm ne or gy opyl ethyl ami ne in an
inert solvent such as THF,‘H%TQ‘?ﬁforonet hane and MeCN
at aB%gQri ate tenperature, eferably at 20 C, 0

f ol I|g d oby subdtit uted or heteroa yl a ~
vk By . Urearclo, Hpeg y Met hod A.gk. h08 B
tyPical ly without furthér purification can b NH_NH-Ar'~NO,

subjected to thermal or based induced 15 ring cllsupe
to provide qui mazol i ndione 11. The ni gro group of
E&&mcund 1 ,ber"\;\lgodu%ed by procediir es: known to one
skt eebel | gkt to_yield fyee mjno’grdlip. chemg
exanpl e, @ nettho® of reeductioni¥a bg” tarried out by
hydr ogenation, (i th 'a suitabl e catal ygt (e.g., 10%
pal | adi um on carbon) in an appropriaté sol vent,
typically ethyl acetate, methanol, dinethylfor i de
or a m ®ture_@f H\h%The pr epar at on og sglﬁf{@ ur ea
3]2 Y

A% WD 280 7 03588 PCTAUSRO04Y ;
i shed by tgrcge)ati'—ngiani Iw'\'withoaop?e-m xed
uti o of substituted thi'®eyherdeg- sul f onami de, N.

N -di succi nign dyl carbonate and tetrangthyl guarnidi ne
i n di chl oronet hane, foll owggL by treatment with TFA in
di chl ororet hane at rodn tNH(\er%e/ﬁat ure to afford the
Aﬂsul fonyl urea -l all OS ternatively, conpound 13
iy prepadedl byl reacti g the aniline 6 and
ga%'e%'hl orpst HY opher‘ﬁ%—\?- sul fonam de et hyl carbonate i n hot
“totMrene, i oxane or ;z;acetonitrile. Treatment of
conmpound 13 using a 11 m xture of dichl oronmet hane and

[0045] A compound of Formula I can be prepared by reducing 4-tert-
butoxycarbonylamino-2-n1'tro—benzoic acid methyl ester to aniline 9 by standard
hydrogenation with 10% Pd/C in cthyl acetate. Treating compound 9 with appropriately
substituted aryl or heteroaryl isocyante (Method A) provides intermediate urea 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
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
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trifluoroacetic acid, or using the comrercial 4N HC
solution in dioxane, in ice bath yields aniline 14.
Reductive am nation of aniline 14 with an al dehyde,

sodi um cyanobor ohydri de and acetic acid in methyl

Sé%& C‘))XI de ives target conpound 15. 10 SCHEME 3 0 o

TER 29593248t hod A or B\ 060-90 C t-Boc, N | PRFBS2004/032921
t- BolcSAﬁI or NNH NHAr'--fpll NaOCH3 4r 3 Ar 16 0 O
acgprppli dbﬁ)tremﬂg aniinen 2 MithAr -Ql'!xe@%
sl BN 2N Ot Boe, N | pﬁ% D mmﬂgt Ay SUbptjtuted thioghene-2-

TR ‘ﬂEPI&PHMV%erbOAM\emd ;qqmmykgumhAm\e ui\ldiS}ﬂbkcgnethane

fotlexBﬂbb}Nré‘d@ﬁh@thhpT iy \T c?fchlﬁglgeﬁmﬂ? 1 raﬁm teén%erature to aff2 rd the

0046] _A conpound of Fornu
buif’ ?ﬁ{l‘érﬁ‘ll P%F%W@glp | ltarhagivElyndogrpoucdit b R OREEThy R¥cting the
Rt i a substltut ed
[%ahﬁg SRTPUBGh R W L, %}gﬁg %&ngfgm}{aj_ iniot jplyengligyane or

aryl or heteroar | SOC

aC?temB‘rléthﬁ@tmqm ef cmmpoahe 181u8e 5,6 1 ohichiRg Gpdlbmsﬂo}hetﬁéﬁé%d

treating conpound W t
mﬁéorg%gtslp gcﬁ% ¥ HSIPE Preveie B H‘Eﬁ) Eﬁ%feonslucsiirpxase in ice bath vields
antlmle ew thdlI&lmealﬁfnatlélﬁ bEAR | |
g | vent. .such as THE di chfngﬁg L %{lln%&ga l@%‘&lﬂn CP’aHObomhydnde
ang BYSHE Brif &R methyhpfoxiderasves Eﬁrgtftepuledalts 20 C, fol | owed
by substituted aryl or heteroaryl am nes (Method B).
Urea 16, prepared by Method A or Method B typically
wi t hout further 20 purifiﬁ' on can be subjected to
thermal or based induced sure to provide
qgui nazol i ndi §ne 17. The ester of oconpound 17 can be
conv?goz\e@ die gabdxylic W 000G
-Boc.. or
N NHTrNH Ar\l/ O NaOCH,

q,L
AR 2
A 3 AR L 18

O
1 .
X N-AF\T/O\ LiOH, water / .Arl_OH  Coupling
+-Boc /|\/\ N0 orans t \r -
“N AO o t-Boc\N N/I%

‘ H

5L
Ar 1

8

0 D R2
J(JJ H o STUR Holor I H IS/'\/)R'
NN N. /\/ TFA o Ar\[f S/\/
| \ﬂ/ // /E P O O
tBoc. g 0 O "o HN N"‘o
) N L H
Ar2” 19 AT 20

[0046] A compound of Formula I, wherein acylsulfonamide is the linker, can be prepared
by treating compound 3 with appropriately substituted ary] or heteroaryl isocyante (Scheme
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
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

17
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treatment with |ithium hydroxide in an appropriate

sol vent or solvent m xture such as 17 WO 211115/ 032488
PCT/ US2004/ 032921 di oxanei wat er or THE/ wat er.
Conversion of the carboxylic acid to acyl sulfonam de

1%' nplished by treatment with DIC, DVAP and a
'd ﬁ’b?”;i}%si‘gbst ituted sulfonam de in either PCT/US2004/032921

%ﬁég’]ﬁ& Jéﬁ eg}grng ME as the solvent. Treatnent of
ﬁla\reo‘gom\ptﬂhe ambokylicatiing hcy QY y :
ac@hmﬂ]lsﬁé@m&éﬂx&ﬂ&lt %th‘sﬂ\(t oxane, affor %ﬁgt{ﬁ&ﬁﬁnwlg 18
']‘11 as o4bttitetng sulf@Gdirde in either

d“i%ifyrlg%gl f onam de thg
s orddiBes thefolvhrer. ITAM@RALAIR R IBGSY
rovided in - which “co ou%‘gt 3g?aéfog with acid,

enﬁé}'ﬁ@@@’rﬁ A ‘Prf‘&i:}ﬁ{)r%wg hane. oM FC1 ia|dispaney pffpris cianduy atfb@nide of

lae |
Oaﬁﬁaéonblned wWith a pharmaceutically acceptable
carrier. Preferred conpounds for use in the
conpositions of 10 the present invention are those
conpdiongmsitidant i f i ed above as specific or preferred
enbodi ments. [0048] The pharmaceutical conpositions of

n.the formof solutions or

[004he MR
s u]g pensi ons. % Ieﬂ%? Hg mveﬁ‘él@'é TRIATmasEug} swssitions asqrreledst in

which sompeinda atiforonlae bHay TRages id s of t
a phﬁfﬁ%&:ﬁl 1001y TRY, gfﬁ be in such fgl lg?frs&qgg O %lnaﬁ%&éﬁep‘foénbmed with
15 t ab et s, CRpSN VEIGr Peqtegdy @rrfpgundsrfaﬂ use in the compositions of

theamrmum(anarm 08 hoSLERRHHEY 148 terjle solutions or
em Q%Erge sions or injectable a rﬁ%el%is P4t 1S SRECIn or priglerred
i ncorporated into shaped articles. [0049]
[00:{% adj uvants which nmay be incorporated into
esp agpissuicebeommubsttions bi the invieRtdnUAS, béJMtth@Eo%n P olutions

as acacla, corn starc

5 i
ors ép@th&'Q Iﬁ’t %aﬂg %é}seélﬁ?gtﬂﬂgmca@orﬁe@rtb@ cyrspainds be

gel atin, EXCT
Pha’é’éﬂ"?‘&ﬂ%&@mmsmpmcsfghaj&llv&gm@gﬁﬁqt 8sd i rn_starch or

tabl@ls HaPlufesBF eﬁixlrs%O | Ubr Leant S SUChS aseiﬁﬁg&%efg) % o example,
t'earate, Sweeten (?rf‘r'ga H}j’é‘ﬁ'ff%“@u &Ppasm&as; [S@site :Qﬂutlons or

sustons oS injortablé bamMRHstrivhrR GRIS 1M B B 05208, ] St{?g‘?(} Sticles.

capsule, in addition to the above
[OﬂéﬁﬂsoTV@ﬁﬂt@jﬂﬁ,ahtl i G rs su as water, saline, or
Ot her rﬁ'g?’;el?‘%g‘ °rp8?“? 4RiP drpdets ppradesrang tiivelike

tt -
md‘fjjéfe ﬁge % itad)to, bmdas sm:ldasfdcﬁcrﬁ cBin tpéh HBEslGal Jexmplents
COHpOSItlonS

choks rhibdc |
suchas hib® ﬂ)@ﬁﬁlﬂ@c%ﬂﬁ#s I gn%e%@;ﬂﬂwgomt@ghoed@m@xd

un;s%ectgon can
¥ PHE @@Jmagﬂﬂsmﬂ&t@iﬁétd\&@t 9. di_ssol ution
OGBS R e

flavédn n f the active conpoun
lav g%gﬁtﬂgl When a g Sg%%ﬁ@tlﬁ é Cﬂ?ﬁtﬂteylmﬂéthtloh ¢o thekiboad Mifterials it may
also gprdain diquidrcarrigisGuéh dd PASO e Buf f ers,
rvatives, antioxi da%ls %rda tgﬁ}éo’? {gg’eégﬁt%’éds of various

typesolﬁg r%%sregla%boaﬁﬁ%s(ﬂr s ﬁ@@@moﬁhpp&ﬁwa@%@%dsﬁ umtf Sterile
Commrsﬁﬁ)h$ R init @8 dosage formul ati ons
Practffﬁ ngggndénjff éf gin % {llo%ﬁ élolr fling feCagventipnalpharBgceutical
ar fageipic dissobwimpes |stxs.pem§oxc@m1élhaiv€ S ,
an oif &1& dyAMEAL 1A ’vehm(} ?E ?@F for ther apgal?lp s VethIe such as
Buft admi ni stration nust ™ behgt Yeqte.cor igp @rhlpb$cmye may bddesired.
uf Qi%@d@sblyamﬁsmmbnﬁmsjadwthg ikt EQH, Hcorporated according to accepted

pharmaceutical practice.

[0050]  Additionally, dosage formulations of compounds of formulae 1, Ia, Ib, Ic or Id, or
pharmaceutical compositions containing a compound of the invention, to be used for

th
erapeutic administration must be sterile, Sterility can be readily accomplished by filtration
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WD 2005/ 032488 PCT/ US2004/ 032921 t hrough sterile

menbr anes such as 0.2 m cron nenbranes, or by other
conventional nmethods. Formulations typically will be
stored in a solid form preferably in a Ivophilized

form Wiile the preferred route of adm nistration is

o 1N3RH8 dosage fornmul ations of conpounds OPCT/US2004/032021
formulae I, la, Ib, Ic or Id, or pharnaceuti cal

throp @b Semieinesmeprases suvh ak 0\ ORTcER BBl :
FoRHila bt 85 €AY i ec%éjon, i nt ravrengb(grl @ﬁo( 3108V A H e methods.
thi nf %Si gn . subcut ARSIy, solid Hrmapegerabiinin y/lyophilized form. While
CEishRe atute/of adettiatdin iNASH, | L dernal | y or R
foxjrrmia[eeipﬁ{ ilggrgeaHy. A vari el?})'? t%ef dos%%ggﬁlél_ﬂ?tbqnﬁé’fﬁ%wp%’@ds of
enpl oy€d s “Wel - °f Reirigsawgical satmpngitiorlsi ofiteahvdn@on may also be

adsinppasd by hj&Sion |1 KR ellets or snmall cylinders,
P ARLBSE, (S iy sphestneousty,

aerosol s, oral dosage a
mtlfﬂg}uﬁ{ﬂ?igf}f, 6plgnisybn regglly oianilhe BhSsdefiaDR Sr Pgﬁ%{i@hg A variety of
» 1COr

dodapé ER@S mal nds of formulae I, Ia,
lI gé andmeth I'?gl?)[r?é}g%ﬁgt ‘i"%‘g}“CL’S}?ﬁoémtnpblmytcﬁ tot fugppositories, implanted
elle . . .
e o ol G0 BT AL B R0 S ons sut o
) mat eri g@é su%fﬁmm ¥ atlotompouhdsditermilae ISYNUBELeio 1d, and
phaghgepterd sorapositiddk o LMa MRS STI C,. silicone rubber
artiQlhs QL Eer g&gl ymer so com@?%?%%ég%% {ngpfpgrateggto shapes and
_(ilg np81 ﬁﬂ prgs WHEI;W@MIMFI?& dmﬁmﬁﬁ_ ; is}qsh&?ﬁo@égr%dﬁ@le polymers or
syniheti€ititeRs adT8Y & 7 ed in the formo ’
coph DOSONE éel'i vee?y g‘ﬁgﬁé’%é%\fgﬁélﬁm&%f‘mqf offiir pakymiersar
“%ér?/‘é’éff eyadgble) Fhgeommivhaseld pharvRSkih ESrMtions of the ipvention
mayRitd bd FOBlLRL HER) Clo?ﬁ' Lln_goso,mss can be formed TTONF
e e it et aas o3 oL heCE S L Emtt T
’ dsRAB& multifHell no
ﬁonpﬂ]eax@étv gkfégs iSn t he G}Ft .Inu|\/Et h%dz{s;?o%}a s ]y}%osomes cz\ll\nnbe f(())rmed
“Tr eat ment PAGHT RIS Fhglpsierol osryiamine yrthosptatibeth ABBE Gtod
methadls weildsewh tb BiveEsHsic@NL MOy des met hods for preventing
or 210 treating thronbosis in a mammal by
adm nistering to the manmal a therapeutically

Metbpdeat TrestmaitNiHhinRiragogompound of fornulae I, la, Ib,

Ic or 1d, alone or as part of a pharmaceuti cal
[005¢ D NMPO SéttdnBMeLdsnt [ hvention as descri bed above.

e ggrounds. QF f8r(!r?fuet]léagr_ef’Ef,nE 1T Provdesrmethiods farmreventing or

Pidricaate mgmamwﬂd“:}lﬂ?&ﬂ%lt& hﬁlniaﬁlt}ﬁﬁeﬁta' tﬁ%apeiugcaélry effective
amo&?rﬁ'&tfg'c&hﬁ&m% R %gqrf}q ﬁ,e[ grmr.ae . 1a, ’

Id, ogfft e I nven at’e IR JFE oB M. algng or usmriad fanthadiiacetical
comppstitonak the inventibn eOdRENRAabSR: T t i men_for the
and pﬂ{aﬁ}{fé%&%i 9 e treatnent of gér(gcﬁgé/&gggsu?fgsg%‘gg%lag%@’ Ic or Id,
b Ipart| E ula F‘V“P‘PH{%;:?@P mV@dUQTDCdlﬁHiIﬁﬁ?ﬁ)S(brﬁpoﬁﬁrofformu%ae I Ia

- lesmaldp bethe anveARROHO iR eutical copposition of 777
reatihN€ . lnvention may _Begﬁé&gﬁﬁ%g‘?%e&f BYPBE ofyeriipregtpogent
trgarg ATETER foxile praventibosi tscatpenttdr CaiRMhstuBr diseases, particul ]
thosettRtedt€ trglGRGRAaNE 4 Ar grbot i ¢ i ndi cation, inc ugHngraty
- d . € . .
1_nvengl_ut notb@I imted to, %Tgﬁ?’é‘ SHPBeYPYPrpharmaskaticat tamposition of the
A8 M| 06 usertpsmadrug b thevapersic abLg 1aNG: ransi ent
plateleS &M Al a§ KS.. @t r okes, 58 pe@ir%kfg@ 31&3%%’ figplarly o
-~ q%;q séase, pr e'g;{lgfﬂ Faé‘/oég!nﬁhﬂé@g: ablitaietelpni\ttﬁhteu&utel myocardial
n eng@aBkdr$dBiab] nated.intravascul ar
peri lgcr)algl/ul ation and thr orr%pt ﬁﬁ%@ﬁ%ﬂ%“g%ﬁ&%%k& strokes,

PYRT oAt ar dissng. prp%céq:mmm@m@a@hmog{gog%n Mooy
dissethihMRE iMervRESD . e, angi opl asty, carotid e
restentho_ 5/ 0'35488ﬁx?g&rg.ﬁﬁxtlon arh t’hromnbotlc cytopenic purpura, thrombotic and

otic complications following invasive procedures, e.g., angioplasty, carotid
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PCT/ US2004/ 032921 endarterectony, post CABG (coronary
artery bypass graft) surgery, vascular graft surgery,
stent placenments and insertion of endovascul ar devices

and prot heses. [0052] Conpounds and pharnmaceuti cal

covpanibi, s of the invention nmay al so be used as
part of a nulti-conponent treatnment regi men inPCT/US2004/032921

eng%% gti on \é%\g ot her therapeutic or 5 diagnhostic

agent s 14 FPRfe-pPEetipnann anery bypat spmy s ey AERASESR
Stet PRCkidn and ks GBI R referred enbodi meht's, gery,
eu‘i“’uvg%ll At daiersiand arpshess. t he

conpounds or pharnmace

[0052Y €hi 8 3, JYBY, coadm ni stered al ong with ot her
conpour%’ds typf1 gWCW@%@PEHB%tﬂP@mfﬂtﬁeimemi@ﬁ@Hatyiaqg@soe used as
ractice such

Pag O o Pt gothmng RN esaBhdny 1A di.cal .
dia%ﬁ Q0L é:?aiguéx ant agent ;ﬂf%ﬁfﬁlﬁ%%gr&%%alhgn VAlGees thegapeutic or

ther "Rt PrRoOPRSYTTes or irenttherdiofi rphBé st Bia AYALSHEN IR,
preitertedleintbotSnents| W{E}uﬂh@&mhm en 10 activators,

r oki nase, prour oki nase,’ gl?l%ﬁﬁ'llt&iq fPaROs1tipap af tha jnvention may be
CORLRRPETd algns b tharmomBbinds tRLAEY praGSiSe} AL, can be

.o ) e conditions
accd el o Sl S8, cgﬂeé he..cqnpounds of 1 he presen
i nvention include %ﬁ@‘??ﬂl%ﬁ%?f‘ewcb éhrpatinodsgylant agents, thrombolytic

A&eRfsp?r atesir yntitbmymbatits, HhoNidiA IR gxp unds,. -
acﬁ%e}seﬁﬁoﬁﬁ gge-l ower i né aéent_s%tgw%g’g@- ﬁrgléérg‘mfé’-rq’ HWE iPHgminogen
s RIPSTokase: sireniakinase, I8parirg bbmiria Yrivil-AHE! 8kl other

agents an
agegd tpo vnds: ddathis@e: 2 ant agoni sts, .aspirin,
anti?ﬂ%? hodi est er asedlc%ﬁlldi tiﬁfr:lHr{gﬁ?otugaiogtﬁﬁpﬁe‘%‘?‘@nﬁmmn@dgz
ec eegtcgrpp%ﬂﬂiégfg’mﬂgb’ﬁlp& Suﬁ-tﬂaima@icgg@ggﬁ@pﬁﬁl dsnediyd Y?{‘aﬁng

agenthrdedal- predsifal B oumadi n (Warfarin), heparin a
__Love oxﬂ{?g:. Su%’g%%s aegegﬁtaf’- ?‘?’i‘?tf’ﬁﬁ’i‘r{’é‘?“&ﬁ&ﬁ- cuitplde adtiplatelet
“OMPREI G deeluds P IEB dHohmtatoniney, hspirf |RIIHRL YL AL S -
e lestelg eﬁ]{lﬂ}]ﬁbt and
tmo%gk%mggﬁ@&agml nh|tb| ors and rheunmatord a P
o mgg .nté%hggclgg m i strat T on¥'gle PHexsulagtringudd thivnitie inhibitors,
f hepaen and/ EoteneyP ..akl ow for _
reduced dos esim%tfagﬂtesﬁ“gtl t‘ﬁ‘!r“%%‘f’w fogrpounds include

. f
non@RRJii %ﬁ-g{qaﬁner?aé?rgragew, ﬁy(m)@@ggmsp@tinhﬂbit@ﬂs aERLMBRY Srthritis

agent's an
agendy. decadifirgsitation CONRQE RS maceutical ‘
allo§ QRg i Cta%ions of the ?nvﬂﬂ?ﬂl g%%rr?glyo‘é? Pt ikeinyaptian may aiso
syne él SHPR OF 15dyied fotes op thevtemtmbpbtic aberti 21 thakto %%%e
potestint bermsrritigic fidy-gral Ob%géhaer apy and/or reduce the
ime to reperfusi on.st{ 195,94 phprmaceutieal spmtwsitioheof the

.t
IVEUERTBHI A5t it drynivgistin tishion & Brevsf fallcof,Q -
thrombaenh:agy /el ARE AN, LSCREN © Seflrfifipgagossan
nmet hods, conpounds © SR foricRsstusion or their 25 :
npositions are adm nistered to a

0ospha tical. conp
[ jS'at @gﬁg‘%\%h%e o @Ef?@?@@daoﬁhe iEveytion e RedHiClHeNe E}evieﬁltion of
a secomlagimocirmis efeht. Cin@Rdse hR RaEVERL or. reduce the |ikely
¢ miethods; ¢ mpounds ot il tion puthei

pharREEYE LENCE of a secono_lary event. Fea‘!nl"‘iﬂ, fiieetherr

pri AP COmRpstsions aeadtanstered e pateneW B had s%ﬂ%%]'d%‘:tne d
ischefifont Ty Qf adha subflfid G 0N, stabl e or unstabl e e
sugfﬂ? IS PRt @ repesedthe Hhelp uscurrence of a

Secoﬂ??&iﬁg%ﬁut eHr eoccl usi

a¢ra nrtberm'xya@laga/@,pge@& nosi s,

myochlma@i}ﬁ%{i&l §tta|3)2eke'u transient i scdlﬁ]feyrr{sgb?a 't 3%??’335616“6‘1 from
reversi bl e T SR Bt Asingg hevde rededlintibh afdiPercutancous

translpminat eriroriaeyiin bR, Gakd 4]. The conpounds and
pOSi tniggg?istﬂrg%%toh‘éswﬁﬁ?eﬂ??séﬁﬂt Welientie artack,

rmaceutical co _
reverﬁl?fsfg@%‘c nf“‘f{f’l?&ﬁél,n;ip@cd inndiinidrynitient BRGABAHSUCh as
rimates, (e.g., humans), sheep, horses, cattle, pigs,

0 :
[ 05420 %cmyqqr@ﬁ @rxﬂgﬂl&&n%ﬁﬁéﬁ@&gﬁés@tﬁ%% %} the invention may be utilized

n vivo ordinarily i 1 o
, In mammals such as prlmates, (C.D., humans), sheep, horses cattle plgS
b 2 2
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dogs, cats, rats and mce, or in vitro. The bi ol ogi cal
properties, as defined above, of a conpound or a
pharmaceuti cal conposition of the invention can be
readily characterized by nethods that are well known

|Q, t,t‘he ggls such as, for exanple, by in vivo studies to
eva Antithronbotic effi cacy, and effect sSPOVUS2004/032921

hem)st asi s and hemat ol ogi cal paraneters. 5 [0055]

dog@r [spiscrats apd yrpc&; at Inyvima el 81610 FichIHriyResk sozis &e’ﬁﬁ?{{ iﬂ}gﬂé ofa

ound har maceut i cal
ggll%né/re ai (éong&#)]ﬁp ot reany eﬁt}@a@@éetrhﬂhlywhérhctenzed by
mqrhmmm arecmeﬂl mlwnerﬁftﬁecﬁr:sxl h 4D ord956
an@gu str ion will vary from s g %@1@ et 5 9 Rgpluate
WL GV 38% cHershort 1&?@10@@518 asd hdsmatblpgleatqfargmrmgl
bei ng treat ed, its sex, weight, diet, concurrent

(0058 cabiests (tVDmeH)atdanmiaﬂlm)Qﬁheddefdﬂehth%t uéﬁgethQ @Brfil%&lldgé{)r
ph&rﬁﬂ@&}ﬁ%&ﬁ ?)tn Og)lr ngeh la, 10 I b, Ic or
the specitie uee Y SR RHOR H@V@Sﬁé@mﬂe@d dosages that will provide

OPMalrerfﬁmeMt Thatose @AARREHOH lo® RirhifisG IR
whi ch those skilled in the Iprretglgp"ﬁf mtsélgj\ﬁftt? subject

or S
an(? gec Fsnden u;rc@(fg lapiost aspaioPeof ngmehi edtg vexel RagRSweight, diet,

cox@ﬁeﬁ&n&ﬁéaﬁbﬁ”d@@ﬁll% fhtt @l §e. Qr in viv
Ib get hods. For each palrlt%llcééﬁ&alrlblgo ??frcomp"“nd of formulae I, Ia,

A4F Hheeploved Fhe@pmaf»suseu forwlith uheom@mﬂi drgﬂ\aréx?a%]etﬁleca]t o

cothpbiniondy Blp el e nade to
o}g&l mal - dosa ge Feq u re Cto?@“rhaﬁﬁﬁ skilled i the aprslidal artsl Wil
recegriect i ve dosages will be influenced by the route of
adm ni stration, the ther apeuti c objectives and the

[006®hdﬂher9ﬁblmf:alhm¥fa@ﬁ¢fé &Sdhges : g/ gikg%fn%] ‘gy glé}rr% \/ggzeé r(?t 191 Vivo

may be assuned osage |
me{'ﬁﬂg rfecﬁéawtl‘%? l3r |compeundr rhotrhecuticalltosposifion of the invention,
t
indBidUani&értmAdtidfs mh e ARFOL el L t% Io‘?fﬁ%?j’rcﬁ Béio%ugg Wuﬁ-ed The range

¢ ndi vi dual |y determ ne or eac
ol ferppradsalivestiectivrdarazas with ae dlneh@g By ACGaledif Adinthistiation, the

t_ o to tit t he
thei@%tQ%b%ﬁgé%gB%ﬂq Ct% %er)% 8{ eg? éggn]l?q{ltgyﬁ;t%ﬂel{yﬁl}@gdemw needle, it

dosage and

may b‘a%ﬁs\“édd the dobigainidinerco pitd BB lbodiPanAREHS o‘thé?fr&ﬁé?stof
t.ion of effective dosage Ievels,

a on 2B
dMéXt [h[% Q§ agtioggeggﬁnwé(p%ushgecggyﬂu)ally detemuihedfoe e:toh&ompound
by metbodserdelt hﬁml'ri in pharﬁmacolﬁg}at &e&}d% it ﬁl%? gg ggc'fgsa%tgr the therapist

tot{tr}hr bition be readi |y det

S c?a$°nd“fiﬁ’é° tthe mpyils; of afininisteatiph as:Ja:QulmetBto @btath the optimal
therapempio¥ffdctor phar maceut i cal conposition of the

i nvention are comrenced at | oner dosage levels, with

005s e%‘éﬁ%h as ntil the desi red

[ ght] gglt?ecris ac evedgffefﬁ ﬁ%ﬁﬁ%% tht ép, Esriesadetlpstsneadssary to

achtehethrerdvsemrmmunm plixelepd P Reh R GG 'vé{u}b@ réidily determined by
a

e unt thin the dosage range o
one %Hl%g ﬁ@?@ &plFﬂyg"a a?%’@f‘?%‘ﬁ ops C@mp@ind oo phareaeswical composition

of tiehi iuveheidn di doyhrstRSESat (b hOBeeutical |y, accept abl e
untlfﬁgﬁa”' er |Os used ?tn aerglﬁa rré%%%’t #’glél% %’§{: %e’élﬁntﬁreased

F%’ﬁﬁg ERENAS aghyqyed ar'lrlq/conajouudis zﬁldtcen@@ﬁh&ﬁ; of¥e iBBvention may
be 2@ lc or is
PSS mpound g%ﬁl\ymutq) %Mf&ﬁlg% ar%%% t""i1 i the dO%r@e E9es B @oubd.pl tr 1000

e/ ingeieEiswnioGsingle crcewntl dtlidlNIRAGKL | o)
i mted 21avﬂ% 2095/ 03 h?t’é@&%&"%uv acceptable

but not
Cmﬂeg%/‘%%%%@hd%%ﬂ“‘t COI%P%H%.% thegneakipy, tagicaly alislues to 500 mg
of avahpmlnd of ¢errul R, IL16] I@'o?m is mr&%%ndedo Wit & g)l\llggnlage%hcally

zer,
dccep a%Pe camer as called for by accepted pharmaceutical practice including, but not limited



dye, flavor, etc. The anount of active ingredient in

t hese conpositions is such that a suitable dosage in

the range indicated is obtained. [00581 The foll ow ng

preparations and exanples are given to enable those

S&i ipn,the art 5 to nore clearly understand and

t%lbﬁl}"gsg'ts%%’é the present invention. They shoul dremusioesn32921
toﬁ%r}]si.dfsred as limting the scope of the invention, but

et &P ogicalie nergpinble wshiclat GavteraadipiérR RS Ml Mbve. stabil;
dy&,hﬁﬁz@@fetclf)i?%/g],g&t +9.4.00591 The starting materi al & “gRytzer

reagents used I n preparifgedinasn thesaermmnsiioge isened thyt a suitable
dosgeg in e ranee imdicitddaibbitafie@m comerci al suppliers, such
[OQ%E Al drich Chem cal Co., or are prepared by nethods

bwihe doltdvwas e piekirhii ' rt follow ng procedures

o0 SEt iorlt h in %gfgren(ggs#é]ﬁ%ﬁﬁpégs ar%#’é@‘éfo‘ﬁﬁ lefthesg glrilled in the art

REEGETY undersiendyend to pByticdibe ipBasetih@yitich. Sﬁﬁ?ish&\ﬁ%\f’not be
conéileted a%?i%ﬂitinglt%e\s/@pég?ﬁlel_ R R&%d s Chemistry o

Carbon Conpounds. PEl's BViBrenEen.ut merslitsi betneriusta889snd
IePFSeRigfes thersofand Suppl emental s; and Organi ¢ Reacti ons,

Wley & Sons: New York, 1991, Volunes 1-40. The

followi ng synthetic reaction schenes are nerely

illustrative of sone nethods by which the conpounds

of the present inventi onEXAMBEESynt hesi zed, and

various nodifications to these synthetic reaction
IOOi&th@tﬁﬁﬂg% n_afsle;hgnd Wi Iiﬁbe s{:liggest ed to olne 20

[ cap vdanehts ededlif o sur e

eith6OVaMHIE Fotn'k %esfciﬁp r@l ication. | goB%%ﬁtﬂgseg?%?’ﬂ?“ﬁé generally are

material s and the | ntapifysuthes Afrethehayinaliat o are prepared by

metheds knpwn te thoserekslleddn thedg: foBO o PL; if frhagjigﬁi exsgees such as

FielES Usi pg conyentional techniques, TNc
ie L cf IP%IS? S dﬁ%ér’ems Jor | Qreaic ovithagiss Wildyat Sois; New York, 1991,
i.ke. Such

Vol -af: ' 3
olemesst-as:| Ratalt'si Oemighy SRR @(Bne%pungﬂ ésteglgﬁ HRRsedvg]ishers, 1989,

Lal s.can be characteriz usr’
VOI{#E%%? a?i CYRRIFAG % ot QabardoRetaions VA & BRI Nk Pai1997
Vol@bes] 100G 1 Thd fali18§ 5, Lf to the contrary, the ’ ’
meﬂgﬂ%agt i ons descri ggg&ﬁg&eﬁ%nﬂlﬁ Péfgef%eﬁ [P Ia?fé}g’ Havtive efsome

48Y “AHFh the Famprunds pfftbe presdnt aivERERNQRILE 5 tﬁ%s?ﬂéﬁem aous
modifeaféidsQh tgeggp‘%@ﬁgrr%cgan%g of from about” - to
Skm%g%utt@ 11%(5') C, g}‘g&e pr &f & TBFYCT Frheamnsqand wil boswigetdd to one
> AIZ AgIn ednte fierdadlotuangd ' . at about
room (or anbient) tenperat ulrle, 3&‘3&@2@‘%&’%@“- 22

(006010 ZDO5LABRZARRRETIdIRORA, 032 ARt ean

s M R s o
28 PRUAed desired gping c@pventibial DNiclZni ek, ihclB@iﬁg but not limited to

filtration, distillation, crystallization, chromatography, and the like. Such materials can be |

characier: . . . .
acterized using conventional means, including physical constants and spectral data

00 i
[0061]  Unless specified to the contrary, the reactions described herein preferably are
cond 1 '
onducted under an inert atmosphere at atmospheric pressure at a reaction temperature range
f -78 ° ° |
of from about -78 °C to about 150 C, more preferably from about 0 °C to about 125 °C, and

m .
ost preferably and conveniently at about room (or ambient) temperature, e.g., about 20 °C

[
ro
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[0062] To a suspension of CsCAB (4.9 g, 15 mmles) and
(4-tert-Butoxycarbonyl am no-2- nitro-benzoic acid

nmet hyl ester (2.96 g, 10 mmol es) in anhydrous DVF (100
m.) was added benzyl brom de (2.57 g, 15 nmoles) and

t‘pg,& ﬁ,?g&é ng mxture was stirred at room 10
nperature for 12 hrs. The reaction m xture WHSI/US2004/032921

flltered concentrated, diluted with ethyl acetate,

and washed with 5 %citri Exa@plk 1 sat urat ed NaHCO8

sol u%&r;aggd wat er. The organic phase was

Wmﬂ ekentvimrtodyd% gy Eainin ht. the

m xture was filtered thr ough (gll?g??ltcg&hqﬁ?tﬁilneg{étrhe

filtrate was concentrated in vacuo to give a crude oil

whi ch was purified by colum chrgmat ography to

furnish the desired product as_an; of; white solid

(2.05 15 g, 57 %yield). EST shd@ved 357 mz, the

correct mass for the (400 VHz,

DVSO- d6) showed (3 E 3 71 (s 3 H,

474(s 2 H), 639(? —‘sz . 6.62 (s, 1
,719(d J = Hz, 724(d J:7Hz,1H),

. 20 Exanple 2
[00@ (4 ég\gq“sﬁ’ n%?{‘e?-ﬂﬁs)coz . 90% bii(@nlolc:zs) Bndl(‘t-mrirﬁhtxody@rmymauno-o-

Okt Taod heOnaN 96 o g5 R SBASE) v e
e“ﬁ@??f‘{%éﬁ 647 O g2lgmpmo legB@ theyesdting rrmmmafwag stirred at room

temp@BiufOfod 14 Ban xygcar i ni no) - benzoi c
emgm d net %ylgl% ggl% é%a%?%rb%%m )6'? gﬁtﬂ‘? ‘Foé‘g‘)n“&l??é diluted with ethyl

acet&tenqqdrvbzgh@chyph Poocipnatid stiradsi NaH(ZOZﬁ)ll!iﬁHﬁl £dwdtd). ‘{EQ organic

pha§€ \Rl(atslﬂvﬁro% %att@d[ (?‘r?eP g%& ﬁ)él?é%hgﬁ Ac: A&qrtl érhl’f ¢ ;m/a};mf;g?as filtared
0|ugh @P‘ﬂ@dpfai and thetfiligats Gflaél tdnebhtMR& 1'33(/%19&? gﬁ%%%l%ﬁe 11910/3 was

Uil t
punfieq 7 bohulch R mar Y 10 Rrwich dle%?e@ﬁ% et sohicBupadsold (2.0

g5 aﬁ(dyle}tih eE$ | MSrsab\eed/\@ﬂ BeNEHe R_bial: %Faﬁ HRG :ﬁg%uscg g' \Yl\%R%oo

cr S whi ch was purified b
MHFH%’%?Q ?}E?r‘ﬁffj ST aghys. 0% E|r7h|($l‘3 Pt)onpawdfﬁ 6398, =9 Hz, |
H), 661 (s g) S0 8 ) owed 459 m z, the

corESect rrassi%‘@ritﬁg{%?&{u ?I(‘Ii I\fsﬂ\i/%z(h@b A, == T Hz,2
H)..DMBO- d6) showed [3 = 1.40 (s, 9 H), 4.90 (s, 2 H),

5.19 (s, 2 H, 6.55 (d, J =8 Hz 2 10 Hz, 2 H), 7.08

(s. I H, 7.09 (d, J =8H 1 H, 7.19 (d, J =7 Hz (~
, 2 H, 7.24 (d, J =7 Hz, 1 '
Example 2

[3-(4-Amino-phenyl)-2 »4-dioxo-1,2,3, 4—tetrahydro-quinazolin-7—yl]-benzyl-carbamic
acid tert-butyl ester
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H, 7.32 (dd, J, =J2=7 Hz, 2 H), 11.31 (s, 1 H).

Exanple 3 15
5-Chl oro-N-[ ({4-(7-Benzvl am no- 2, 4- di oxo-1, 4-di hydro- 2
H qui nazol i n-3-yl } -

HN I

p ey anng) car bonyl i t hi ophene- 2- sul f onam de
HNUN O 0""'0 O NNy S\ S HHC 20 [0064] To a su$p@&tsrogs32921

0063][ 3a 64 L
s Ao-%%é‘ﬁﬁ?’i 17 AT Shenz - tertbutonyeaaiipoi-emets) Hogsd Rid methyl
oo Y1 e nzyhmoRshATiGhitn Gl Rty £SLET, (92 My,
mig?'ﬁe nﬂol}% a@d%é-dwl or o- t'hi ophene- -7 su T e He e

e yié;g gen Bl 6d IgF (05 22) F]mmh)éa)edl_lgﬁ 9D OCURASAS fi1-)4 s
Afven siltheidh & - )i or 3.. hours. e reaction )
: e ke Blindhn Ehéfd” 8" &5 dyfiregraaied waeuldh PTen EtOAc,

bl ey 5 et
iRasomp (@2+-20ihid), tQQnﬂtE%’%vanﬂﬂg)fe:@a%%%grﬁgne pad, and

the IRk ITFA was evaporated, purl
ke Al dip VEFRUI et ot sotie aybinh as pinEiee gy figh

pressur

prrourokad supmuetooh FEMMARIMNEHPPE o 112 AN FEID o

Zo Lhe correct mass fo e pro
o ot el R S
showeed Bl= H10 (948 4. 295 _ 1, . = ,

2 H;J_ 755 ?nﬁ > %5?7?)3%T%ﬁ1'~k{)4)4§-?3 . AT § Wz, 2 HB 6KR,(d, J =
Hzz B 1, (5.0 1), 6.09d, 1= 8Pz, 7H§07.@T(‘8 1= gg‘}z 291082430, 1L 7 bz 1
m),H)32 &d 05 §§ z‘%%gﬁé WO 21105/ 0324 ’ ’ Z,

PCT 0820047 035521 tpfsel -t ert-butyl 4-fluoro

benzyl ( 3- (4- am no- 3- et hyl phenyl ) - 2, 4- di oxo-1, 2, 3, 4-

t etrahydr oqui nazolin-7-yl)carbamate F Boc- N O HN N

O NH, 5 [0065) A soluti of 3-nethyl-4-nitroaniline

(231 my, 1.52 mmol) and &?Wam ne (0.42 nL, 3.04
ch}g{bé h%%l ghl oronet hane (10 nL) was added slowy to a
“-Ipent by -Beénzytingino-clagiogan oadl & $ o 1)

P “ei“ﬁ‘“m"ewwenﬂlthmme-@e}e»sm;anﬂ.uak nz %@%%ﬁe%%" =

N~

|
WO
HN\n/N
. O oo
0 @ e
N/}\N,S\ S\
H H E//-Cl

[0064d] Toa suspension of [3-(4-Amino-phenyl)—2,4—di0xo-1.2,3,4~tetrahydro-quinazolin—7-

yi]-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 reﬂu~x for 3
hours. The reaction mixture was concentrated and dried under vacuum., The residue was
tn.aated with 90 % TFA with water for 20 minutes. After TFA was evaporated, purification
Wl_th high pressure liquid chromatography furnished a colorless powder. ES* I\;IS showed 582
m/z and ES” M8 580 m/z, the correct mass for the product. 'H NMR (400 MHz,

D . =413 y
. DMS0-~ds) § (ppm): 4.31 (4, J = 6 Hz, 2 H),6.18 (s. 1 H), 6.48 (d,J = 9 Hz, 1 H), 7.08 (4. J

=9 2 32 ¢
Hz,2 H),7.22 (m, 2 H), 7.32 (m. 4 H), 7.41 (m, , 3 H), 7.55 (d, J= 9 Hz, 1 H), 7.60 (m, 1
H), 9.06 (s, 1 H), 11.05 (s, 1 H), ’
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suspensi on becane honogeneous. The reaction was
stirred until all starting aniline was 10 consuned,
then treated with the aniline prepared from
4-fl uorobenyl brom de using procedure described in
e 9931446300 ng, 1.17 mmol) and stirred at rt
overnight. The reaction m xture was concentr aPE€tUSTN4/032921
dryness, then diluted with DVif and heated to 90C for
4 hrs at which tine it wafixompietl to it, diluted with
wat etervbusi4 ated twice with ethyl
acet at e aﬁg ﬁgré:ﬂc}ﬁga{lﬁ%gﬁ‘b?'ﬂ’é’ﬁ#‘@’ﬁ%ﬁk@wh%ﬂ-moem,s,m
over nmagnesi um st@trﬁlhyc&oinﬂaeéﬁﬂ.F)-v(})QQﬁ,edletgti on, the
crude product was.purified by siliica ge
chr omat ogr aphy. Tﬁe,/re. ulting yellow solid was then
reduced as descri bed_ in Exanple 2 affording 10 ng of
the desired aniline (10poyield, 2 steps). EST M5
showed 491 nm' z, the QL+ nass for the product. 1H
NI VIR (400 MHz, CDC13) sh 8 =1.40 (s, 9 H, 2.20
(s, 3H, 4.83 (s, 2 H, 6w 1 H, 6.8 (m 7
H, 7.13 (m 2 H, 7.99 (myjn2 ), 10.08 (s, 1 H). 25
WO 2005i 032488 PCT/ US2004/ OBZgzh,/Eﬁan‘pl e b5
1-(4-(7-(4-1luoro o K.~
benzyl am no) - 2, 4- di oxo- 1, 2-di hvdr\oﬁﬁﬁﬁzol in-3(41j)-vyi
) -2- met hyl phenyl ) - 3-(5-chl or ot hi ophen-2-yls ul fonyl)
[Ooquﬁrle%FlHN I((PY O HNNS HHC [0066] The aniline
o éxlagl & 34med$l-LaNGahA; he tjtle conpound
mL Lgsé%%@gﬂ experi ment al ﬁg?lgggédﬁr%g’jeszﬂﬁg&“fiﬁ‘%me(0.42
"3 A e s eae (OmL) wos ol SIS S S ushsigh)?
disugringlobonateds VR ( A169 Olﬁz “113%4?0 d62hF£,h0\Ned 8 = 2.
39 fs 2“1%, 8. “tgtiorpwethang 10 rgl Bdpring which time the

. , 4.
susp(ljé’s’:lon?‘t_)%%n? mm@epgo,uw T8 rdantior?whd) stirred &Rl ibl) anifiQ
40 stg'tl.hg amil‘me was

consax@dph a i il b b
V(S Gt i b RET SRy Myarobansibomsddudng, 4

procggz%l é 3-.(4-am no-
.-&‘f&ufi ﬁiﬂmf GAmrdle 0300 e yI. ) Tbdo Rk Srirebit bt re B2Snial The
reacti ix ~~ _ . .
e oncentrateduto ryness, then diluted with DMF and heated to 90°C for

4 C )
hrs at which time it was cooled to rt, diluted with water which was then extrated twi
C

. . .
oncentration, the crude product was purified by silica ge] chromatography. The resulting

yellow solid was then reduced as described in Example 2 affordin

aniline (10% yield, 2 g 10 mg of the desired

steps). ES™ MS showed 491 m/z, the correct mas

s for the product. 'H
NMR (400 MHz, CDCl;) showed § i

6 : =140 (s, 9 H), 2.20 (s, 3 H), 4.83 (s, 2 H), 6.73 (m, 1 H)
86/ (m, 7H), 7.13 (m, 2 H), 7.9 (m, 2 H), 10.08 (s, 1 H). ’
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O NHZ 15 [0067] A solution of 3, 5 -dinethyl-4-nitro
aniline (100 ng, 0.60 nmol) in THE (10 nL) was

treated with 10% Pal | adi um on carbon (Degussa, 10 ngy)

and stirred under an atnosphere of H2 for five hours
alvouwhis@hktme it was filtered, concentrated and

submtted to the conditions described for netNOUUR004032921
affording the title conmpound as an off-white solid (89

my, 29%yield 20 for 2 stEpamplés+ M5 showed 505 i z,

t hd-@eof7c@ctudiep 1 he, prioduc H NVR (400 MHz, 26
WD 2005/(032488 %‘ P@s%@oﬁ?&g‘%ﬁ{fz'%@wa@ﬁav%%yw-
1.41 (s, 9H)"?‘hﬂp@@ly(')sii-(ﬂﬂ)lonﬁhﬁibhéﬁa-‘Zi&iblfonﬁl-)&%a( m
4H), 7.17 (mg_ 2 8.00 (d. 1H), 9.50 (br's. 1 H.
Exanple 7 1- (4F(73(4-fluoro

benzvl am no) - 234-di oxo- 1, 2- di hydr oqui nazol i n-3(41)-y1l)

-2,6- 5

dinethylphenvl)-B-T or ot hi ophen- 2-yl sul fonyl ) urea
FI1I° I Th HN HN 0 oO~S~ NN S HHC [0068]
Di succi nyl carbonate (290 , 1.13 mmol) was suspended

i n dichl oronet hane (5HNgLN_and then treated with a

sol ution of 5-chloro-2-thiophe esdff@npnide (210 nyg,
1.05 10 mmol) and tetr &het patdi-Ae (.22 ni, 1.74
mmol ) in 5 L di chl oronet hand duHi ngi whjj ch—tgjne t he
reacti on becane honbgeneous. The reacti o m xture was
stirred at rt overnight, then the solvent renoved in

[0066.C Uth e fl; I due. suspended in acetonitrile and
(iﬁ?ansfeer re th%gE géaﬁpg%ﬁ W@%E‘l“é(?‘ﬁ?@w@ theydtleyerimponnd hsingnhe

XpEwRINA er@edurd destibeDin@kakpRl3) - E§h§4§ %Ibf%(#‘ge 134 I‘\I\Q?Zts fhe &grrect rﬁass

,_then cooled a

d I ght
L T R el W0t ABDEE 2 1), 6.16
he

(s, vt bL5di(e,nl |y, orRtRanenan 7§8g§§§{%g%§%ﬁﬁgkdryness.‘T
€

crude producted was dilu onet hane (10

m.) and treated with trifluoroacetic acid (10 nL) and
stirred for 1 hr during %ﬁﬂgﬁiﬁgne a floccul ant

prigt Nty bd-Buporiweyl(STieariab\esidimemyipheif) 24 4 * g% 4
resi due dil uted Wi h.a smal |l _anount “of acetonitri &>
and water resul ﬁ’byﬁi’f?q&‘“az"hﬂ'7'yl)carbamate

F AN
i\ [
Boc’N\(\\
% 0
HN &:V/\\//
T

B
o
\’/\NHZ

[0067] A solution of 3,5-dimethyl-4-nitroaniline (100 mg
treated with 10%

H,

0.60 mmol) in THF (10 mL) was
Palladium on carbon (Degussa, 10 mg) and stirred under an atmosphere of
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-

f white solid (89 mg, 29% yield
)

2 st ES* 5
r2steps). ES™ MS showed 505 m/z, the correct mass for the product. '"H NMR (400 MHz
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white t which was filtered and dried affording the

desi regpproduct as a fluffy white solid. 20 ES- I\/IS'

showed 626 m z. the correct mass for the product. 'H

NVR (4001VfHz, DMSO-d6) showed 6 = 2.03 (s, 6H), 4.29

(‘§ 7§H2 6,18 (s, 1H), 6.48 (d, 1H), 6.90 (s, 2H)/, 0403292
VGOS8 T N7 06 (s, 1H), 7.38 (m 3H), 7. 5T

1H), 7.65 (s, 1H), 8.21 (s, 1H), 11.09 (s, 1H). [0069]

DIt ol i St osg e SIBELAGH, 1) 1 o)

es _1-3, but re _
80@&%%%%@& igbcyagat e with other appropriate
aryl al kyl, heteroarylal kyl 25 bromi des and aryl
i socyanates, and utilizi ngxdh 1enpd! f! cati ons known to]c
thf’%‘F 5 'h| ed.in tlhe_ art, the additi onal con‘poungls 0
the 'ge ﬁé‘r' alroebenglaminoyR dedipyas bardiby droguinfizdline3 @§D-yH72, 6-

l e
WO 211115/didd REP G281 44032024,  Lakl & o1 Exanp
Structure Es-l%é(lm gﬁ%{@l HN I%%%Irl éggﬁ’ﬁ s H
H/ a F3CFHNZ9,, 0651 HNNy 00O OHHO
n~~ HN ~ 10 O B 40 HWNT 00O0OS i SY

HN N

HN___N

T 7 L
0 N/lLN’S\,/S
H H || )—a

[0068] Disuccinylcarbonate (290 mg, 1.13 mmol) was suspended in dichloromethane (5
mL) and then treated with a solution of 5-chloro-2-thiophenesulfonamide (210 mg, 1.05
mmol) and tetramethylguanidine (0.22 mL, 1.74 mmol) in 5 mL dichloromethane during
which time the reaction became homogeneous. The reaction mixture was stirred at rt
overnight, then the solvent removed in vacuo and the residue suspended in acetonitrile and
transferred to a flask containing the aniline from example 6 (440 mg, 0.87 mmol). The
mixture was refluxed overnight, 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 (5, 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):

27
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2- Ami no-4-(tert-but oxycar bonyl am no) - benzoi ¢ aci d
methyl ester O O0-' HN NH2 Boc [0070] To a sol ution
Qo iekh but oxycar bonyl am no) - 2-vi tr o- benzoi ¢ aci d
et Ay "%%er 10 (7.0 g, 23.6 rmoles) in 400 mACTALSAYI/032921

~—aeet—af—e~was-4d,ded_ﬂ 0_g 10% Pd/ C. The reaction

m xture vvas sub “cted to hydr ogenati on using a bal [ oon
for 24-36 til the reaction was conpl etle as
noni t or ed )?HPLC he m xture was filtered thrqugh a
celite bed, and theHNseNd cake was thoroughly shed
by gt hyl dcetate. The |f|| ra{je was concentrated|in
vacuo to |dryness to a he title conpound (6.3 @48
99% . ES+ M5 showed 26ﬂNm e correct nass 5 for
the product. Exanple 46 t %r?@zl Qo 0

3- (4-ami ngphenyl )-1,2,3, £te S oxoqdu nazol
i n-7-yl carbamat e HBoc NO YH | 20 37
WD 2005/032488 PCT/ US2004/ 032921 [00711 ( sol ui on of

2-am no-44{(tert toxycar bonyl am no)-benzoi ¢ acijd
met hyl est er\O w3
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g, 23.6 mmol) and 4-nitrophenyl isocyanate (7.8 g,

47.4 mol es) in 100 nL dry dinethyl formam de was

stirred at roomtenperature for 20 hrs. To it was then

added diisopropylamne (8.2 nL, 47.4 nmol), and the

've@Gdos@hqgg Xt ure was heated in 80C bath for 5 S,

It was cooled to roomtenperature and the sol il%%szommswz]
[ precipitatesgere—ftttered—off.The dinet hylf or mam de

di chl oronet hane. After stirred and swirled, the|solid
was isol atled by fHN ion. This solid was ther
di sgpl ved |in 100 nL d| met hylf or mami de and 200 mi]
met hanol. (To it was a 90 g 10% Pd/ C, and the 599
m xture was subj ect edyo st andard 10 hydrogenatijon
using a balloon for 20 hf's. I t~ Mas Of id fered through-a
celite bed. The filtrate Jsategl in vacuo
and purifiled using flash col um tp %ﬁ@title
conpound (4.1 g, 44% . ES+ MS showed 3 mz, the

filtrate was C ntrated in vacuo to evaporate |t he
solvent. To th si due was added 400 nL

correct mass for the product. Exanpre 4715
5-Chl oro-N-[ (4-(7-am no- 2, 4-di oxo- 1, 4-di hydr o- 2H qui na

zolin-3-yl)- phenyl am nogearBRiwd | thi ophene-2-s W
fonamde HON O HN N O O—S—SB—H-S;7—| C 20 [00721 A

2-Aminé-d(eerebut Pt arBrhyihmine)- ic aci
3- (4- am nophegyl ) - 1%%%021})?%%0#5ﬁf/’(ﬁlr"&‘?tEYILf-‘SYfFoxoqui nazoi
m 7-yl carbamate (4.0 g, 10 mmol) and
5-chl or ot hi ophene- 2- sul f onam dg et hyl carbonate (3.0 g,
11 nmol) in 200 nL toluene wasjrefluxed for 16 hrs. It
was concentrated in vacuo r tenperature, to
this residue was added c cial 4N HCl1 di oxane (20
m.). The m xture was Nirred M 1 h and concentrate
~in vacuo. The solid wasB®riturated with -
di chl oronet hane. 25 The solid was isol ated by
0070t | tY.atd.en. and dried in vacuo. It was the title
E C !) rr‘pr%ﬁan%D ?l?cfn 6 ?é ,'d(tertSbom/@x.ycE@W%@H&%@@Zﬂk&cﬂnﬂet@-eﬂm
7.0 R AOOnm1Es) i M6 GRS iceRSSad 94 38 WO
mix 051032498, PCT uszc]>184/cct3:>,'292‘1J Q‘Eifgﬁ@l SIGEYEk. ThSeadton
%E %Lg eRjed f%hS(d?ngog[p;i?gazwmm &28:66 2edlordinBK®e Leabtion
was Qs Aidnftblad ; :
sondeny! ami no) car bgnyll‘]la; hi oﬁ%‘é‘ﬂgs’ﬂagmtf%ﬁm% a oslitg bed, and the
1d cake was thoroughly washed by ethyl acetate. The filtrate was concentrated in v

acuo to
dryness to afford the title compound (6.3 g, 99%). ES* MS showed 267 m/z, the con'elct mass .

for the product.

Example 46

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

Boc” X
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| "~ Conpound
aN o GSOS A HH/ C [0073] _
g-gwlyroYN-F(4-(7-anino-2,4-dioxo-|,4-d|hydr052H-qU|na

in-3-yl)- : _
pzaglelngl amynza) car bonyl ] t hi ophene- 2- sul f onam de (40 ng,

D i i foxi de (0.5

di ssolved in nethyl 10 sul .
e T iz%ssﬁz added acetic acid (1.0 nL) and PCT/US2004/032921
e 0.16 nmol). The

/ 18 : _
[02?1)(]? 55 gg@géﬁ éﬁ-?r?%ggpégﬁ-fgtomqggbmlaaﬁnd)dﬁﬂloic acid methyl ester (6.3

: d sodi.um,
Smumab und nlephin@solAgR (1 30081, TIES) i QUM dras
it aHde e stimedat reomdmipgruensioe o Wi TORLE! 1k 2oqgca
. . i i e s then dir SN
dlm@rogygéggpg e MDA LrhD Sni T t5fenon mikraivaiatadt 80°C bath for

2 %g Jdheeqigomenm S5hger. aﬁ%&&e%’éﬁ@‘?ﬂ:c&;ﬁg@? \gvlcrgai(}ﬁt’e?e?ldoff The

i ' the correct mass for 't ( _
du%g}ggtiﬁn%i%?nielrﬁé(f%@ V3P EPIEWr e intacyr ioceaharste dRsBIveRe drol e

resgp.gmgp e@deﬁg_()g ﬁ}ngilu%lg{]%;tﬂa&wk.?%ﬁS{ ﬁlenr'ed ng F%Blf_fia@l@ solid was isolated
byizﬁﬁa@gﬁggﬁ\? SUT Wy hen diksalvedrin 100 dimeihh o8 alt )
methanolh Todt wkd ddlh&fi 12 .'8 fgglzltg?/.%ﬁ‘/abf an, h S gﬁgﬁg:)g%';%bj@gteg‘fawmd

hy(%> getnﬁ‘rtgmgéﬂg%@gm &rSOMtIUW&OE&rWE?%fEJF‘&%I% 2 Do filtrate
waﬁ&é)%tv%hglﬂ%% A?/Q g%cgg ﬁd %&%ﬁ:do 1§1l_1|@l_f|]ash bolpmﬂﬁ;p' afford the title compound (4.1
g, 44%). ESgMS 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

o)
HN. N
T 7Y 9o0p
0 = )J\ -8 _s
NN
H H \E/)—CI

[0072] A mixture of tert-Butyl 3-(4—amin0pheny1)—1,2,3,4-tetrahydrd-2,4-dioxoquinazoliné
7-ylcarbainate (4.0 g, 10 mmol) and 5-chlorothiophene-Z-sulfonamide ethylcarbonate (3.0 g, |
11 mmol) in 200 mL toluene was reﬂuk_ed for 16'hrs. It was concentrated in vacuo. At foom
temperature, to this residue was added commercial 4N HC] dioxane (20 mL). The mixture
was stirred for 1 h and concenirated in vacuo. The solid was triturated with dichloromethane,

The solid was isolated by filtration and dried in vacuo. It was the title compound (26 g,

 33%). ES™ MS showed 492 m/z and ES” MS 490 m/z, the correct mass for the product.
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Example 48

5-Chloro-I —[(4-(7-(thi0phen-2-yl)-amino-2,4-dioxo-1,4-dihydro-2H—quinazolin—3-yl)-
phenylamino)carbonyl]thiophene-Z-sulfonamide

H
N ~
S/% = O h
=/ HN_ N
T 290
0 J\,S )
N"N
- H H \“/\/)—Cl

- [0073] Compound 5-Chloro-} -[(4—(7-amino-2,4-dioxo-1,4—dihydro-_2H-quinazolin-3-yl)'~

phenylamino)carbonyl]thiophene—?.-sulfonamide (40 mg, 0.08 mmol) was dissolved in methyl
sulfoxide (0.5 mL). To it was added acetic-acid (1.0 mL) and thiophene-2-carbaldehyde'(1 8
mg, 0.16 mmol). The mixture was stirred for 15 minutes at room temperature. To it was then
added sodium cyanoborohydride (21 mg, 0.32 mmol). The mixture was stirred for 30
minutes and quenched with water (2mL). The reaction mixture was then directly subjected
to preparative HPLC purification to yield the title compound (26 mg, 55%). ES" MS showed
588 m/z and ES”MS 586 m/z, the correct mass for the product.

[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 addit_ional compounds of the general

Formula I were prepared (see Table 2).

_ Table 2
Example Structure ES-MS(M-H)=
H
N AN
| -
. | LT .
)=/" UN_ N -
- TN 2090 600
0] = /U\ -8 S
N” N
H H || >—a
|
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16 HNUNII O)aNH S C
ﬁﬁznogou, 0SOS HHI O FFHN 104 616 HN Ny

0CSO HHS [/ C 49 W 2005/032488

US2094/ 032921 Exanple 105 _ _
ZS’(T(/Tzfﬁ)S/@thsstt oxycarbonyl) - 2, 4-di oxo-1, 2-di hya{Pog%ytlgggf/o:mn
Ain-3(4H)-Y1l)benzoic acid 0 OCH~ \ N\ N ,

Example 105
4'-(7—'(tert-butoxycarbonyl)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)—yl)benzoic acid

Step 1:

[0075] The aniline prepared from 4-fluorobenyl bromide using procedure described in
example 1 (600 mg, 1.6 mmol) was diluted with DMF (6 mL) then treated with 4methyl 4-
isocyanatobenzoate (430mg, 2.4 mmol) and stirred at 90°C overnight. Triethylamine (0.33
mL, 2.3 mmol) was added and the mixture heated for an additional 3 hrs at which time all
material had cyclized to the desired product. The reaction was cooled, diluted with water and
extracted twice with ethyl acetate and once with dichloromethane, the combined organic'
phases then dried Over magnesium sulfate. After concentration the crude residue was purified
by silica gel chromatography affording the desired producted (539 mg, 65 %) contaminated

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

~ Step 2:

[0076] The mixture was then diluted with 5 mI, of THF and treated with aq LiOH (1M, 2
mL, 2 mmol). Acetonitrile was added dropwise to the biphasic mixture until homogeneous.
After stirring overnight the mixture was acidified with 1 M HCl to pH = 3 then extrated with
ethyl 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-dg) showed § = 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 (4, 2H), 8.78 (br s, 1H), 10.58 (s, 1H).
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F 5 Step is [0075] The aniline prepared from

4-f 1 uorobenyl brom de using procedure described in

exanple 1 (600 ng, 1.6 nmol) was diluted with DVF (6

m.) then treated with 4nethyl 4- isocyanatobenzoate
(4330032454 Ml ) and stirred at 90C over ni ght.
Triethylamne (0.33 nlL, 2.3 mmol) was added aRGT/UY04/032921
m xture heated for an additional 3 hrs at which tine

all 10 material had cycl Ezgghpl®1déhe desired product.
diTuted with water and

The feachl on, was, cqQol ed, ¢

extet r gg?‘e‘gﬁ%Wb%ywo)&ﬁ?!“w&i@dammmmmH)-yl)-N.(s-
di chl or onet hanechibffeh | i€  c- phases then

dri ed over magngsi um@gﬁgagzg%ﬁg&?&ﬁﬁ’é% ration the

crude residue was purified by sili@acgel

e
chr omat ogr aphy af f ordi ng the de o pgod ted (539
iy, 65% contam nated wit I $ﬁnﬁﬁfﬁﬁ? t he
symetrical urea deriye rogr the i socyanate. 15 Step
2: [0076] The mixturelwad then diluted with 5 nL of
THE and treatd Witl ag”LiBH @M 2 rnL, 2 nmol).
Acetonitril e~wa€ added dropwi se to the biphasic
m xture until honbgeneous. After stirring overnight
the m xture was acidified with 1 MHO to pH = 3 then
extrated wth ethyl acetate. The organi c phase was
Stepli ed over magnesi um sul fate, filtered, concentrated
20 and purified by silica gel chromatography affording

[007He The Goboslyii€adiei -wWhite id (295
dic}ﬁ6o%-{? ES"b{?If/dé 13%0\/\25.11%%%9@{5;1@ t(p@ ‘887‘?%‘%{““}?&)2%3% dsokmein
PYSHHsERne Gamiivtbep amaied with 5- BIGE-THEio HbRNERnSn e %274{# 022
S ke pul

) ) _ 2H)., 7.10 (. 2
mmbl?n Dﬁg?._l'i) (24' 71%8(2% %ug%r}dﬁ%ﬁééa% an’gf'ép,g ’nngqlggg%ms,til_r%&l)at room
tem _r?mght.l Hpe followng c(als ,theirab%ctio'i@véé@e%%{eg %c?g'eScSomplete by
0 e
ana gﬁ‘%'% Frs Sg?go%é‘#zr? Fglﬁ]gﬁgjthgaﬁgrdisg;@@tqq, Zhegi eryraetodjwitinathyl
acetaiejapd .ezpp)nbyr_@yl ofgagiblayehy cﬁ{eﬂbbépﬂggr{?‘:‘si%ms’%ﬁé{ep nyl)
benzanide OO0 SSOH\ C ~1NF ep L

StefD0771 The carboxylic acid from exanple 105 (100 ny,
0.20 nmol) was dissolved in dichloromethane (3 niL),.

[0078hem fidr S-S n Wt - 0ro0=2-t hi ophensul f onam de (27
' Wg 0. 95 n e sBlv'éntc\pAs removed and the crude residue treated with HCl in
dioxane (4M, 5 mL) and stirred one ho

. | ur. The solvent was removed in vacuo and the residue
purified by preparative HPLC affording the desjred aniline as a white powder. ES” MS

showed 583 m/z, the correct mass for the product. '"H NMR (400 MHz, DMSO-ds) showed §

=421 (s, 2H), 6.19 (5, 1H), 6.49 (d, 1H), 7.16 (t, 2H), 7.28 (d, 1H), 7.66 (m, 3H), 7.4 (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

o
o
H,oN

Step-1:
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mol ), DVMAP (27 ng, 0.22 mmol) and EDC (42 ng, O0.22
mol ), then stirred at room 10 tenperature overnight.
The foll owi ng day the reaction was determ ned to be
conplete by analytical HPLC and the m xture diluted

W&on‘%ﬁm separated, then extracted wth ethyl ,
acetate Angd the conbined or gani ¢ layers dried BEBMUS2004/032921

magnesi um sul fate. Step 2: [00781 After filtration the

[08H} v enmethds y-ueBYRE, @O § o (§5 uﬁl)g)_ Irn{%i% (rjvég atg at% gg;pi,l\ftitog of

di oxane (4M 5
mé;ﬁ%’OLQIO\}%ﬁ)( whish hpdglmgv &datediwith chionyd eblotRe (1 f5h o Usn.4 mmol) at 0°C.

T}ﬁummﬁlme‘dgogf tive HPLC aff.ording the desire
anlll ine as gﬁgﬁ?%ﬁn ch WHEPIITERy et %‘ﬁ‘bme@@iﬁdnﬁliutedm

aqyeous m%ggﬁfogatemnbemfaeﬁdl &lith &&MM(&&%@ prﬁ theéi_eﬁ)éed methyl

.21 2 ’ !
est%%u%bﬁ)tat%f%mﬁ? | 2H) 2 2és(d H)lH), z 6(63(”1 3H),

Ste%,44 (s, 1 H, 7.56 (d, 1 H, 7.73 (d, 1 H, 7.92 (d,
Hf 11.16 (s, 1 H. 20 Exanple 107 net hyl
[O@ng go 3- net hoxybenzoafe 0 O/ O H2N Step 1. 51 WO

5163 2UBEzrPOT WSRO i 033 93 breatD7 Hlin 19% pd/%ofsus% 200 mg)

&h tro en20|c cid (2.00 g,
n ga?g)%&%lo Griveg ‘ﬂ‘iiﬁhéﬂl ar{rm@phw) ofiblyhmlgetackrnight. The

: folbé’@?lg day ¢l Edctvmdﬂixtdﬁé AVt t@ﬁ&l&? 3} él?d ?odlam%rated to give the

_ Th t t
m.mﬁ&\%lm%lxg&gﬁﬁ g,gn}iigﬁ Forrgegz)offmame@mm b ed. d"‘ﬂ sthgwed 5

= 3a3ysous, 39¢iL8Y r tracted wth

di chl gﬂ?omet Lanepg (? g?@gpdgﬁa TSRy LS (dd, a8 er
in quantitative vyi eI d Step 2: [0080] The nitro group

"was then reduced by trth 10% Pd/ C (Degussa,

20¢-(Tegd-flubrobenpyhmaefhat
under an at sb%ere %f h{ﬁgﬁ{gggn ov | \Aqml‘ﬁéH)‘YD‘N‘(s‘
fol | owi ng oxothiophenc3-y hlfm»l)-aﬂmethm'béniahﬁﬂed

t hrough celite and concentrated to give the 10 aniline
as a white solid (1.54 g, 83% for bs@qps) 1H NMR

(400 MHz, DMBO d6) showed o— és” LB 78 (s,
3H), 5.59 (s, 2H), 6.60 (d m . 7.35
(dd, 1H). Exanple 108 ( oro

benzyl ani no) - -dio @ 2- ;&hydr oqui nazol in-3
(41)-y1)-N-( N
chl orothio -yl suI fony'.f) 3- met hoxybenzam de

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 d1chloromethane ((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 overni ght 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 tlme the reaction was worked up as described in
example 33 and converted to the title compound as described i in example 34. ES” MS showed
613 m/z, the correct mass for the product. '"H NMR (400 MHz, DMSO-dg) showed § = 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 (4, 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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[0084] The above methyl 4-

HO15 F Step 1:
' ~O 00 .1 NSSOA HI H
E)OOQSl] The aniline fromexanple 107 (198 ng, 1.09
nmol ) and TEA (0.303 niL, 2.18 nmol) |nIution o
di chl or onet hane was added slomayogonﬁnf$ ut
' j 280 : : _
SW%&%’@%’%E‘;%”?E io( m). rT%he resul ting sol uti e0TABH04/032921
slticrred 30 min, then 20 treated with the aniline

prepared from 4-fl uoroberpy, lp@gﬂeg;siﬁ&gﬂ ;)rgtr:lgdure

o , e 1 _ 0, |
SEret -@vg:amxg%?a%w@%ﬂwhmmmfﬂfn%emﬁyn-pl.@-
CTIT o el B
to theiasi rod unt:jl ?l I-A{mtﬁirs 1tim&* the reaction was
to the desired product. cLion e,
worked up as described in exanple l 3Qa,/ﬁ>|d co

r

' fpl &.34c ES' MS
the title conpound as descp \\wfmroduct.
showed 25 61-3 mz, the.collrec 0 p

SS

shidwed”6 = 3.83 (s, 3H),
tH4BINRs(4gE|)W’ DNSO,E%)' i 6 (dd, 111), 7.06 (t7, )
gH) (7.i3 (d. . H32 (dN 19, 7.36 (ddd, 2H), 7.

1H. 52
Sﬁgd’zoé-ms} oggggs %c:T/ltJDs’zoZ)A?gs(zgélmE%azbrg (1813 v

Steﬁii}z;/l(g;n'f Ing;)r g, 4- di oxo- 1, 2-di hy|d][ oqu: )na:z%oH 3;3?534] E[)-y

oL M&?@%t%%%?w% c‘%é ‘!\Ogﬁjﬁe‘i&gé}q Taethy! estepusBigethe 1:

ot A st cnencor ¢ ecid ves conertcd

StePtéggnpnFéml”OﬁStSﬂepuglz n??és%z 'E'gegr egul6t in:ngjl ;nstgé/I

i 2 8 AT b,

te (1.20 g,

THIEQ?E%L Llat%grtr%a €d with r-butylcarbamate (1.

(5.61g 172 mmol), then degassed with argon. The solution was then treated with 4,5-
Bis(diphenylphosphino)-Q,9-di1nefhylxanthene (0.37 g, 0.65 mmol) and

20 g, 10.3 mmol) and cesium carbonate

Tn's(dibenzylideneacetone)dipalladium (0.20 g, 0.22 mimol) 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 wés purified by silica gel chromato graphy
affording the desired product as a light yellow solid which waé immediately deprotected with
HC1/ dioxane (4 M, 15 mL). After stirring 3 hrs the reaction was diluted with 5 m[ 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 & = 3.33 (s, 3H), 7.28 (t, 1H), 3.76 (m, 2H).

Step 3:

amino-3-fluorobenzoate hydrochloride (266 mg, 1.2 mmol) and
triethylamine (0.80 mL, 5.6 mmol) in dichlorométhane (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 [ 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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(5.61 g, 17.2 mol), then degassed with argon. The

solution was then treated with 4, 5=

Bi s(di phenyl phosphi no) -9, 9-di net hyl xant hene (0. 37 g,

0.65 nmmol ) and Tris(di benzylideneacetone)di pal | adi um

( Q.22 mmol ) and refluxed under argon

o&eorzﬁ'i"g?]stzgsThe foll owm ng day the reaction was ®cviuseln4/032921
t'diﬁ,%im ed_gt\gi tTE wat er and extracted with 15 ethyl acetate
SUprgf eecraigly. tthe nexinday tedetiga s cRRagER.Ar6d ;ov.er
ang@ggg@%g@e i ate5 After filtration %cgéhlg%ﬂé‘@ﬁi 1%} 6fDMF
ht he ¢r ude g#od?} £ >-RAEN) then isechat 967 ot Wekaterial had cyclized to
thedasveddigzaliyonea fihe r i he.desired product as a
oxkd (?%t el l.ow solid whi cﬁgnv\gls | m%%aicgﬁg‘ﬁ)fﬁ]d@ﬁr%ﬂew@@ then
R it s D ok gyl
putif@l Byeakdal @ ed.. Wi . of ether an €

soljd fi ftgg red a?t%gﬁgﬂs%ff‘%rﬂlé‘g 8‘&%&%@ Prerebinedieneamethyl ester
coptargraated syithdhe syoimetri¢al vidaglerivél #8m teHs 28, (400 MHz,
[Oq%'i\i/jSOdG) showed S = 3.83 (s, 3H), 7.287°(t, 1H), 3.76

ABjs matStabwadtheh 0ORAHed et hyl .

dediifli n0; 3- 1 #Jor obenzoat eehg} r%gﬁ%lgcﬁl%?ém?%’@gﬁﬁ proceglure

ol ) SSHEPe £ BY AP slhewial 400.180, thk corbedd ning® oy thdbroduct. 'H

NMiR € was, added slowy to a

st F@P?ﬁmﬂgﬂl}hﬁ??g#@%)ﬁo—!&%% 2@@919%1' flﬁ}, 615uddelH)17.27 (m

3Hp{l,344s, ’gﬁmbm (m, 2] T.61 @hoIret h.@m%n,(éf(g)q, %?,2@;} M@f ter the
xture :

addi ti on was .conpl ete the reaction stirred
at rt for I hr, then concentrated and treated wth
the aniline prepared from 4-fl uorobenyl brom de using
procedure described in chicampie110 (300 ng, 0.80 mmol)

I N4-2P(41uélo gane..and. 53 WO 2005/ 032488
PCT?%%ZOOM 8%@‘2%&? ?’rqrdéglxoébg‘rqﬁ?%t’ﬂmmé(ﬂnbﬁ(4PB&5!)-N¥(6-
reacti on washlemtliephesatbulfdh)ynade il itantfmide of DI VI F
and triethylamne (0.80 nL, 5.6 mmflﬂ;' then stirred at
90C until all material had cyclized tp  the desired

qui nazol i ndi one. The reaction m xt| re\‘smc/)asscool ed,

diluted with water, then xted W ' et hyl

acetate. The conbi ned_-organ| _ha wer oncentr at ed
ko)

and 5 purified by sil gelf chro graphy affording
the desired qui azq{in~oi e~oet hyl ester
contam nat e it h the synﬁbtrical urea derived from

the isocyanate. [00851 This naterial was then

0 nvert.ed to the title conpound using the procedure
[ Osggs\g?lie%lg C?Iﬂpoélﬁgﬁﬁs grepared igm 4/Braio Dtk tblberdb, acld\Bing the

procedure destribETST §xafpld R0 sl %‘}\’R 400 Mz,

VB0 d6)  shoved 5= 4 %d%gs}‘ﬁf—‘i)e‘,” .Tééa(ﬂée,cmﬂlft,messs"qrthe

Produdt- 1 1)) 7.15 (m 10 3H), 7.34 (s, 2H), 7.50 (m 2H),
7.61 (m 2H), 7.81 (m 2H), 11.29 (s, 1H). Exanple
110 ' Example 111 :

4-4((;_-(%_ f Sar okienz | am no) - E,eZI"EI- i 0xo- 1, 2- di hydr oqui naz

olih- ZH’ _ypjy_ )-2,4-dloxo-1,2-dihydroquinazolin-_3(4H)-y1)_N_%5-

chl or ot i omhamRophaih Y@k 22 TR ILIIZET e O H O

2

O O\\/,O
. S
0 NN,S Cl

= /\/IL H U

NN
ISR

H H

F .
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\ HHO 15 F C [00861 The title conpound was prepared
from 4-brono- 2- net hyl benzoi ¢ acid using the procedure
descri bed for exanple 109. ES- MS showed 597 m z, the
correct mass for the product. Exanple 111 20
dwor- or obenzyl am no) - 2, 4- di oxo- 1, 2-di hydr oqui naz
or}ﬁ)nmg%;%:gsyy 1} N- ( 5}/ ) y PC%/USZOU-U(BZ‘)ZI
chl or ot hj ophen 2-yl sul fonyl ) - 2- net hoxybenzam de , ,

[0087%% die titlecompowdd was prephred from hle 54

th@&@@dgx%g!%&%bgg [ US20 4@8@2921 87] a1 tmghybenzwte using

corr‘poun was pre nlﬁ%é\(lﬁ};:howed 613 m/z, the correct mass for the

T e

%%@s Hor7 Yihen, 45D ot (dd, 28), NMB(H@{) Myg(m )
DI\/ISOdG) showed S = 3.90 (s, 3H), 4.39 6}{8
(s, 1H), 6.57 (d, 1H), 693(d 1H), 711(m "4H),
7.37 (dd, 2H), 7.70 (s, 1H), 7.73 (m 214). 5 Exanple
112

4_37((%11%4 fl uor obenzyl am n%‘}‘%ﬂlﬁ—l#oxo 1, 2-di hydr oqui naz

UAbenDy 9“‘2‘0&-{3#40‘!10}&()41,@Eﬂlhydroqumazolm-3giﬁg-ys)-z.lchlﬁm.N.(s-

g Etﬂ?p“enl%ﬂf"c?i’ﬁgw&%%ﬁvﬂzw S vos

prepared from 4-brono-2-chl orobenz@ ¢ a(gl d usi ng the

procedure described for exanple.109 owed 617
m z, the correct mass for he pdujt (400
VHz, DMSO- d6) showed (s, 1H),

6.50 (d, 1H)

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

procedure described for example 109. ES” MS showed 617 m/z, the correct mass for the
product. _H NMR (400 MHz, DMSO- -ds) showed & =431 (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-ﬂuorobenzylamino) 2 4-dioxo—1 2- dlhydroqumazolm-3(4H)-yl)-N—(5-
chiorothiophen-2- ylsulfonyl)—Z -fluorobenzamide

0]

\\ //

O
0

F

N" O
P H

[0089] The title compound was prepared from 4-bromo-2- ﬂuorobenzmc 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 & = 4.3] (s, 2H), 6.19 (s, 1H), 6.49 (d, 1H)
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7.14 (t, 2H), 7.31 (m 2H), 7.42 (m 2H), 7.60 (m

2H), 7.79 (m 2H), 11.14 (s, 1H). 15 Exanple 113
4-(7-(4-fluorobenzyl am no) - 2, 4- di oxo- 1, 2- di hydr oqui naz
olin-3(4H)-yl)-N-(5-

cW@it Mehen- 2-yl sul fonyl) - 2-fl uorobenzamide OO0 0 S
SHC NFi \ H\ N% F [0089] The title ce&epasaah4/032921
was prepared from 4-brono-2-fl uorobenzoic acid usi ng

749 ém, 3, pBocedener.dearribe
lm % gm?;zm)t he ggrdr@c? érggsslg?(or t@eﬁ%pgéiaz ¢H 7.7 @,
Y\? éf@ DVBO-d6) showed S = 4.31 (s, 2H), 6.19

, 6.49 (d, 1 H), 55 WD 200-5/ 032488
PCT/ u52004/032921 7.19 (ma 114.30 (d, 1H), 7.36

: 7.67 (t, 1
( ms3 %"%4 ﬂ%mﬁ%eﬁﬂa g 4 cinoqq,—l Ej@hy@nogum}méhnd(ﬂl_ll))-yl)-N—(S-

AR A e v aw

chl or ot hi ophen- 2-yl sul fonyl ) benzam de O H \ N [ N S\

SCIL NOOOOH F[0090] het/ltlle,qo was

prepared from nethyl 3 e
procedure descri beo fo e&a l e 108 omed 583
in/z, the cor or N 6} pr08uc 'H NI\/R (400
MHz, DMSO d&)—~shewed S = 480 (s, 2H), 6. 19 (s, 1H),
6.49 (d, 1H), 10 7.14 (t, 2H), 7.24 (s, 1H), 7.38 (m

7.53 (m 3H), 7.70 (s, 1H), 7.79

0

[ ((?ﬁﬁ ’q] @ gggﬂ%@(‘d” aslprmaredlﬁpmane(lwl 3-bmf)obenzoate using the

procedure described for example 108. ES™ MS showed 583 m/z, the correct mass for the

1
product. ' H NMR (400 MHz, DMSO-dg) showed & = 4. 30 (s, 2H), 6.19 (s, 1H), 6.49 (d, 1H)

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),

3

Example 115
~ : . .
2-(4-(7 (4-ﬂuorobenzylammo)-2,4—dloxo-1,2-dihydroquinazolin-3(4H)-yl)phehyl)—N—(5—
chlorothiophen-z-ylsulfonyl)acetamide

H / \
N4\
i /©/\H/O//S\\ S CI'
/@‘LN (@) O
N

[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

1
product. 'H NMR (400 MHz, DMSO-ds) showed § = 3.65 (s, 2H), 4.30 (d, 2H), 6.18 (s, IH)
6.49 (d, 1H), 7.14 (m, 3H), 7.2

1H), 11.09 (s, 1H).

2 (m, 3H), 7.37 (m, 2H), 7.41 (m, 1H), 7.57 (d, 1H), 7.64 (d,
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Exanpl e 115

2-(4-(7-(4-fl uorobenzyl am no) - 2, 4- di oxo- |, 2-di hydr oqui
nazol i n-3(41)-yl)phenyl)-N(5- 15

chl or ot hi ophen- 2-yl sul fonyl )acetamde H O S~ S a J:
Y\@OQUOa/gﬂf;fsz\ HO F [0091) The title conpound was
prepare

procedure described for exanple 108. ES- M5 showed 597
mz, the correct mass forgf lﬂﬁgduct "H NIVIR (400

YRR B elyigne 0)4@4(50xoﬂ-ﬂ-dlﬂydi:4ql(1ﬂ?nzd;¥i§§) (1% g;;&myn_N_(s_

SH . 737 5 7.57 (d, 1
(d, 1H), (1r1n og'd%“"z'ﬂl;ph(emezg’}gl%ﬂ (G

PCT/ US2004/ 032921 Exanple_116

4-((7-(4- fluorobenzylan1no°-2 4- di oxo-1, 2-di hydr oqui na
zohn-3 4 (rﬂ-yl)neth
chl or ot hi ophe S Z deH O \\ I N~O
I/, NHS/ N » Gitle
conpound pared fro et Bybbénzoi ¢ acid
using the procedure descrlbed for exanple 107 step 1,

5 [00‘9@] I qwgqﬂp%qﬁgr ocedur es for exanple 108. 'H NMWR

10

15

V23 REsRatgd Gom *a@&(’(@mymﬂ)ﬂo@ aflf ubifg the
Prongqyure @Sgﬁbe(dsfor éhdaﬁnpleﬁl Oév%te(p f“}féu”ei@ﬁwypg . 7.25

EIIa:S fq_rpq;cample 108. 'H

gﬂ)%?\%ﬂ %oldB Qi@we@gﬁ 4,25 (s, IH),Ezmrplﬁi)}&b (s, 1H), 6.48 (d,

(S 1 ) ) ( s ), .81 (d, 2H), 11.0

Example 117
1,2-dih'ydroquinazolin—3(4H)-yl)-N-(5-chlorothiophen-2-
ylsulfonyl) benzamide

4-(7-amino-2,4-dioxo-

-0

Kf X

The title compound was synthesized from methyl 2-amino-4-
butoxycarbonyl)benzoate using a procedure similar to example 106.

DMSO-ds) showed & = 6.21 (s, 1H), 6.40 (d, 1H)
771 (s, 1H), 7.93 (d, 2H), 11.18 (s, 1H),

[0093] (
tert-

'"H NMR (400 MHz,
7.25(d, 1H), 7.38 (d, 2H), 7.54 (d, 1H),

57
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4- (7-am no- 2, di oxo-1, 2-di hydr oqui nazolin-3

(4H) -yl ) - N- (5-chl or ot hi ophen-2- yl sul fonyl) benzam de
OOOSSOHC NHNNOIJ[0093] The title conpound

was synt hesi zed from nethyl 2-am no-4-(tert 15

b bonyl ) benzoate using a procedure simlar to
e%ﬁ%@%%. "H NVR (400 MHz, DWMBO d6) showedP6TmS2004/032921
6.21 (s, 114), 6.40 (d, 1H), 7.25 (d, 111), 7.38 (d,

2H), 7.54 (d, 1H), 7. 71E7§,m%eﬁ3 7.93 (d, 2H), 11.18

4(@. 7. 005/ 0324 , 2004/ 032921  Exanpl e
‘ 1(? 8(b;ni§hamgo) y:?-«ﬁoxo-_l,g-dlhydroqumazolm-S(4H)-yl)-N-(5-chlorothjo hen-2

4- (7- (benzyl am no) - 2, i -di hydr oqui nazol i n- 3(
>[)-yl)-N(5-chl orot h%%%@ﬁ%l}mé?&ﬁ/onyl ) benzam de O
OO/ SSCI NNNOS5I[00941 The aniline from
exanpl e 117 (20 ny, 0.042 nmmol) ang Befzal dehyde (7
gL, 0.063 mmol) were di sgol vedin 30% i acid /

0 M n. \IWen, sodium

met hanol (2 nmL) and stirred f

cyanobor ohydri de (6 . 84 Dl ) was added and the

reaction sti[l;?fﬁﬁN Xi { ght. The next day the

reaction m x was concentrated and purified by

preparative LC affording the desired product as a
1H NVR (400 10 MHz,

5 jte . solid after |yophilization.
ool T FrUSAOWRR cBaEPla | B2(0sme, 2H)42 Bimdl) ahe benkhheh B9 11 0,063

10

15

mim, Sreldiss o (- 7,33 (m  S5H), 7.45 (s, T ;
d,?@ 57 ( d’ssﬁlvia—l)ﬁf‘ 1?7"7%%%‘?"“1?’ ’Hff(hawlé%mééi andgtyrredifor 3Bmirs, Then,

sodiunppyanpberglirigh 6 inay 0.94 mnedl) Wud Red e S RAEANI i

Ovegﬁ?&y 'ﬁg%ﬂ%%?lg 118, but replacing enzal eﬂ)%l’é'

P IVdVI@ h ;it_ er E it 6';‘:81' ot Betygeassuccheaton sl plafﬁki:,_dlbly péeparative
attprdimgytht Hesing® gicih&at b - 0se S ed in

MH%'Q? (59 Exanp] eg 119- 148ﬂ1\?\térséﬂ‘g%rﬁ?§’£|}’§%a?o‘&5hr§%4ﬁo
h%r sdgshopegd 5432 (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 (4, 2H), 11.16 (s, 1TH).

[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
Q0 0
g
0 N \S Cl
119 X H 7
NN (M-Hy =579
Y TN NS0
_J H H
| ~ - 9 Q.0
| S s
| i J@/m N~
120 H 7
| | X N ' (M-H) = 595
° NN NS0
L H H
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O 58 V\D 2005/ 032488 PCT/ US2004/ 032921 O Op 0 N S,
21 NHC/ (MH =595 HHO0, 0 ONSYS Cl
CW’O%% H" =583 HHOONSOS123 ONI HTC/
H) 583 H/ Hqgq OOO ONSCd PCT/US2004/032921
Q0 0
: O = N'S S _ ,
121 /QHLH UC'
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7N N0
\O/\/ H
Q Q.0
0 N’ S
122 o @AH Was
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N N0
H H
Q0.0
N'S
/&Q

0 \ S
123 Q/l H Ly
N (M-H) = 583
N
H .
o) NS S
124 F | Q)L H 1Ly @
N (M-H) = 601

Q.0
O N‘S\/S
125 E N N/©)1\H W
F. | PN (M-H) = 601
@AN N0
H H
Q9.0
S8
. N
126 NN H T\\/\/CI
1 F l ' (M-H) = 601
[ ae's
H H
F
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O 9-0 p N-S~ S 129 H/ d PCT/US2004/032921
0 O 0
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C
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> H H
Q0 o
g :
O = I N \S Cl
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I 7 N N0
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000
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E.xamgle 141

Pharmacological Assays

[0096] The pharmacological activity of each of the compounds according to the invention
is determined by the following in vitro assays:

1. Inhibition of ADP-Mediated Platelet Agpregation 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 J antzen, H.M. et al. ( 1999) Thromb. Hemost. 81:111-117). 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, (1.25ml ACD containing 1.6 pM PGI,/10
ml blood; PGI, was from Sigma, St. Louis, MO). Platelet-rich plasma (PRP) 1s prepared by
centrifugation at 160 x g for 20 minutes at room témperature. 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 NacCl; 2.ml CGS/10 ml original blood
volume) containing 1U/m] 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 3x]08 platelets/m] in Hepes-Tyrode’s buffer (10 mM |
Hepes, 138 mM NaCl, 5.5 mM glucose, 2.9 mM KCl, 12 mM NaHCOs, 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

performed at room temperature. The total reaction volume of 0.2 ml/well includes in Hepes-

Tyrodes buffer/0.1%, BSA: 4.5 107 apyrase-washed platelets, 0.5 mg/ml human fibrinogen
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" Exanpl e 141 Pharnmacol ogi cal Assays [ 00961 The
phar macol ogi cal activity of each of the conpounds
according to the invention 5 is determ ned by the
following in vitro assays: 1. Inhibition of
- ? ?d Platelet Ag e ation in vitro [0097] The _
t o esting the conpound accordi ng to theCT/US2004/032921

i nvention on ADP-induced human pl atel et aggregation

(AnferipieDRLAR Y. ASS crotiter assay
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coafrol wellsgan 0 ¢%rQM§O Hetrmsbout 8 mihiiks frkFubddeARN-J6ENQ grature
cted f ealth drug-free vol unt ee ’
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BufftMscidied iastagi o )A oot
containing 1.6 M PG Z?ifgétnﬂc rgﬂf J’h @g‘l \/\é’gD'f) g OD of the

smgplﬁwé theg, etagameg at 4}0)nm ming emetrotitecpiagelr eqieB(JoiRRk, Mdlecular
DIEAL t 160 ,x or, 20 m nut es
DL b RGN Bae TSP b st o
5 1B OB mRieTotitRy iphate thﬂl'f'érfami thtlaGS rﬂilnlﬁtéireﬁilﬂg is @Qzﬁ&dgn ﬂﬂaq)late reader.

e el e in CGS
Agg('a%ytz(ﬁlﬁg gél ?teg %g% ﬁ)mdaq:rﬁztsg QEODlngQme@S mgmm:s compared to
=8Bk and isexp@isedhs & Tk de\éfga%)th&g%@o &gsa&lp}‘é/s after

rade V, Sigma, St. Loui
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I I%Jﬁf:ﬁb%?i* A HP Bl o, s buffer (10 m VI 20
epes, v N 5=V e, 2.9 MM KC1l, 12 M
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and ]I_n Isr}r)f\/l ‘\G‘J%tpgﬁf{p l‘lﬂ%nqon inhibit ADP-

CaCl
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whgtgg‘rsggamhmmms A¢Giatell ® %ﬂ:ral:tmﬂ Witk | b f%c?ﬁ@rﬁ g?ﬂzmg the

on is prefera determne
Sec@‘g‘??“%fa‘h? 8?*8’Ecivt°gﬂnb¢‘P18?lé§ weh ﬁ(gnnoumﬂewvhmseectmb FEB2-MeS-ADP
blndihgkciEWhalB @la@él@!& 8 deRAHMEI SPH2- F’/fest %Pn%’ I%?n ! ox%%?:ﬁtg gre routinely |

o esC gﬁ @)9/ Frant antoni et " a
pergppme C¢iglotsy humpn plgtetgtsscolieded e Bthmtardaﬂroa&dlﬁ'ébﬂﬁhospltal blood
Il

barlk€ MR iy T Lon volu 0,2 m/we
i ncl g%llggs i ﬁshed g‘gggt‘?‘f@rt’tg[ gaa%%)ﬁlfef’ %rregﬁs %EWBQ‘?&I Stgpsgt g008p 1
tempaRapue df R indécdted|ogtesvis)s, 0. 5. ng/ ml hunan fi bri nogen
62 WD 2005/ 032488 PCT/ US2004/ 032921 (Ameri can
[0109]ag@uisihied alateld) Guspe/BiRBAW Gltedity %Sﬁh%'o)f‘@ééf d%ﬂ Sl

co unds buffer for contro
P eutﬁfe@%%y E&g 1980 xi ﬁ%ﬁ@gmprl@s nElateddt Ipelﬂbtﬁﬁrerr&mﬁpended at 3-

6x 102 pIpRTeas ] & CGARR t na cent i'on_ of
e eho SR B Rt 0l SIS0l

d don Icpisytes atf 3730P Atfer Cﬂmmfagzttldnfat ek Tg‘ﬂ)r Eﬁnirﬁlt&%ets are
] f 5 det
es@?&fdé@ %p-gg ffygae% bukt OCcontar a?@ b%g/t %gﬁé%en ggg%nﬁgﬁm ata

usi'ng a m cro
congasitration (ﬁr6 6@d 04 Iﬂﬁs],etshhwmncﬂﬂg Kxpeents@dhdrk ogﬂlfeli gﬁérg 49

mmmegf-‘etsﬁn f’ri}ﬁ lgHThe pl ates are then agitate

mn ona S%r pl ate shaker and the 5 minute
Olélj c‘ang is obtained in the plate reader. Aggregation
[ feapativeky dblﬂﬂmﬁﬁtmmtsraeapﬂf@fneMHNﬁeéﬁ Quibif pRfelets

pregared #1d84HBE4 HATRANSHorl & 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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1 1. A conpound having the formula: S R2 HS O Ar-L2

N J 1~ ~-SO RRNNOOO (Ar2-L~t N OR 3 wherein 4 || oypWiSE
Ris a nenber selected fromthe group consisting of H
and Cl-6 alkyl; 5 R is a nmenber selected fromthe

isting of H Cl-6 alkyl, Cl-6 hal oal kyl,
C%/Bgzﬁogtﬁgé ¢l oal kyl and C3-5 cycl oaI kyl - al kyl ; PCRRS2084/032921

a menber selected fromthe group consisting of H,

%ﬂ_}%@l C7-6 al kenyl, 8. C2-6 al kynyl,
1- 6 al koxy, cyano and -C(O) R2a,

wherein R2a is a 9 nenber selected fromthe group

consi sti hg of ACimBowldRaxing andforedab al kyl ) 0-2 am no;
10 Lis a1l to 3 carbon linking group sel ected from
the group consisting of CH2 11 CI—}I_‘CH%)/\ R CH2CH2-

- CHZCH( CH3) - and - CH2CHaECH2- 12 T L]N| J>| nki ng
group sel ected from e ro/upV nS| ﬁ% a bond and
-CH2-; 13 L2 i § (0K} ngNgr oup sel@cpe fromthe
gr oup conS| g -NH and -CH2-; 14 Arl is
an aromat i c tsel ect fromthe group consisting of

benzene, pyri d| ne and 1 pyri m di ne, each of which is

WhEHSHY onal I'y substituted with from 1-2 R3 substituents,

I6iswWheLEhd? <8G5 epend ntI sel cted fromthe
rllgup consi St ng%@a#ro enonS’f B6A8Xy, C 1-6

kY1 me@e;snemcg rfgénlm ]eg]%el%cﬁg g)kzi;%mncisg, osf@{: ﬁ,l ggdyié g&x haledtihl, Cs.
gq;yfglﬁmjémdﬁ-ﬂ@} cycl oal kyl - al koxy, (C 11 6

ol G e
ethelﬁ’Bﬁ seRctdd FBANRL gl%gp Hﬁggsﬂgg %?E‘ eI e §I’ 6 alli%lgg 2 amino;

qroup consi sting
‘S 8 14P R G&spon (ighing gamwﬂmeczfram the) groap (domsmnhg BBkCHs, a
mendogy(cknfe t X ect.e he group
consi st WS Jg}?ﬂg@%cl%H %ﬁgﬁﬁgn@d %ﬁgﬁ%ﬁbyl and 25
Spts %lﬁqullllg/gmtlpvéﬁlﬂtdd fgnmtmgrmpt eotsieting 6f AWJnt QEENCHY, S

(1) 26 at t f
L0 i bl L A0 OB b ehitas o .%@fngz%%@d. SHy-

Brpis B ahenaic m@meleg/ted fremGke Sod g gigéﬁlgm%@g%ntzle%en g?rrﬂdme and

Lg\s/leﬁabpﬁl‘“%% g %U"ﬁgﬂ‘gsr %il%ﬂrg’gﬂﬁy sabistigtedgvith om N2 E}’ subdtituents,

S asheré&ih each R’ is independently selected from the group consisting of halogen,
cyano, hydroxy, C, alkyl, C2-6 alkenyl, C,.6 alkynyl, C, alkoxy, C
haloalkyl, C,¢ haloalkoxy, Ci_s cycloalkyl, Cs.s cycloalkyl-alkyl, Cs.s
cycloalkyl-alkoxy, (Cy.¢ alkyl)o, amino, -C(O)R*, -O(CH,)mOR®,
~(CH2)mOR™, -O(CH2)uN(R>), and -(CHL)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, Cy¢ alkyl,
Ci.6 alkoxy, (C .6 alkyl)o., amino, and each R*® is 2 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 azetldme 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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LLOYD WSE WD 2005/032488 PCT/ US2004/ 032921 29 ring

vertices, said ring system bei ng optional l
' g 5y g 2op y LLOYD WISE

substituted with froml to 3 R4 30 substituents 31
wherein each of said R4 substituents is independently

ected fromthe group 32 consisting of hal ogen,
3’5")15( PHYdtbxy, Cl1_6 al kyl, C2_6 alkenyl, C2.6 pcrusannanszen
al kynyl , 33 Cl1_6 al koxy, Cl 6 hal oal kyl, Cl 6

hal oal cloal kyl , C3_5 cycloalkyl 34

al kyl , Iﬁgx%” e F%‘iﬁﬂ%?vsmlmg oRtionally aibkiitlied vAthafom 0 to 3 R*
and . C@limsffmantsSS wherein each Rda is a nenber
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salt ther, ongpound. of cl ai
is Hor c%% Caiﬁ g‘fl o aﬂP ok (Eet allyDe: fﬁmommdwé:(@bhﬁp

consi svherginghch a mefablrGhih
bond and is .3 seI ect ed from&ﬁe gr oup cotﬁél?es?P%c%‘FlsmgOf

hal ogen, C F4YAFRY} Craallyl AC o dllovy an€C( - falkbya,g aikad; |
ﬁNSUbS%Pt@'IS 66k Pﬁfﬂen %IH%M&‘ aﬁd 13'01[ Wﬁ{ﬂ; ngjel%}:‘tedc %rc?llnr-nN:IL{- and

wherein Arl is a benzene ring,
substltut edGeth 1-2 R3 substltuents 1 4 A conpound

aGihaiMAclutidM§ " I yridine ring, optionally

2 substltu]t]ed %ag‘i?Btf% %ﬁ‘ﬁ’i?ﬁgtituents 15 A

compound_of claim1, wherein Arl is a pyrimdine ring,

opt i onal By 2A§gmomttdmfel’mw1t Whdreid 135 SUR, | taﬂ{z/TtLSrs dlected
n

Iy f
fron atgéh\?‘b‘aﬁﬁ eg C(ljg }\{ﬂg E’q?(lg n%ql%idﬁ |e1;/]§ gond and R2 i8
eqtgskirom m@'oup tdnsistiogid fhhalo@erd 4 aﬁé{@%l_@taﬁc%ﬁg CFlf“]ha? a lﬂ/& -CN,

-C£@ﬁpa‘?1‘dn§ oRf.claim3, wherein Are i's select
group consi sting of furan, thiophene thiazole,

oxazol e, thiadiazole, im dazol e, azole, pVYt pyr| di ne,

3 pyri m di ne, A bengeindicd BARY €, wh&g L SqlLHegQElb gx%pzlapgly
enZ

sulsSQAMi bl])n of ur an, ben2|m azo
an oenzo 2%?‘6 é‘%leé'éch of which is optionally
substituted with froml to 3 R4 5 substituents. 67
4, A compound of claim 1, wherein Ar' is a pyridine ring, optionally

substltuted 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 Az is benzene or naphthalene, each

of which is Optlonally substltuted with from 1 to 3 R* substituents.

7. A compound of claim 3, wherein A1 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 substltuted with from 1 to 3 R*
substituents.
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LLOYD WSE WD 200, 5/ 032488 PCT/ US2004/032921 1 8. A

conpound of claim7, wherein R is Hor Cl-4 alkyl; L

is selected 2 fromthe group consisting of -CH2-,

-CH(CH3)- and -CH2CH2-; L' is a bond and R2 is 3 LLOYD WISE
se‘lwgczg';a_%i; raomthe group consisting of hal ogen, Cl_4

al RPI1#9@32488 a| koxy, Cl-4 hal oal kyl, -CN, 4 - _Cq’h'ﬁ ,

-CONH,. 1 9. A compound of claim®6, wherein RlC_Pi 5 9@9/03292]

Cl-4 alkyl; L is selected 2 fromthe group consisting
L' is a bond and R2

of -CH2-,q-CH( - and - CH/CH2-;
ﬁi S i sel e%t ed %Quﬁ‘a °§F18H‘b7c‘ﬁhﬁgﬁlgtﬂlm‘gl~lofr halgen,is selected
om-the gioky tonsBlindoAldERX Y C _ha p1CN 4 -Ce
Se@gte% | OONFR. 1 10, A cg%%én%ﬂogéhﬁ%%s Hogndiagd Rhés

oT Ut & RETOYP RARgtingpfdaiggen, Ol aRylDCR, afRoxy, C_(B%)ﬂ%lf(yl, -CN
-CE CHLnd-0OQ,H 2 (R4)n2 3 wherein the subscripts n ’

and n2 each independently represent an integer of from
O0to 2. 1 11. A conmpound of claim 10, wherein R is

H R2 isY%sel eét @mponndof Haim € vglepidRE ANS bS] fr i

’ , el d
Frora a8 8un Ghaibhd k. Cls oxy, Cl.. ha pa‘P yﬂ I5Rfecte

_C CH and 351%@-%i’ ]%é@hb({ a‘\ﬂh@ﬁlzﬁéHeséLts atond and R? i

Se}eﬁ@é AYiEe efopp sedsistine of halesant up ¢ i sti ng .of
peréntion selabang df hulogen) 0e; AAUP, ARSI NSl o,
5

) B
C-g]qc%—anﬂ(f%}and TO( CH2) n\( R3b) 2 wherei n t he

subscript mis | or 2 and each R 3b is independently

sel ect ed18.r omtchbepgiil ¥ ARSI, §iviRguaf: .6 Cl-4 al kyl
and Cl-4 al kanoyl ; and each R4, lm%gl%t%ﬁuéaént i's
i ndependently selected fromthe 7 group cga&\i &ei ng of

hal ogen, cyano, hydroxy, Cl_6 al kxﬁ’j, g2_6 al enyl ,
C2_6 al kynyl, Cl1_6 8 al koxy, [CIL ‘go@p\y 7 C3_5
, @B.60

cycloal lyl, C3_5 cycloalkyl - I

cycl oal kyl - al kgxy (ClN6 9 @kyl)0_2 am no. 1 12.
A conpound of Retra m ,Nwﬁ%ei n R2 is halogen and is
attached to the j 2 5-poNition of the thienyl ring; and

each R4 :@ esent i s independently selected from
the 3 group~eq¥nsi sting of hal ogen, cyano and C 1.6

al kyl. (R*)nz

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 thé
group consisting of halogen, C,4 alkyl, C,4 alkoxy, C,4 haloalkyl, -CN, -C=CH and
-CONH,; each R?, when present is independently selected from the group consisting of C
alkyl, C, alkoxy, C_ cycloalkyl-alkoxy, -O(CH,),,OR® and -O(CHa)mN(R™), wherein t];e
subscript m is 1 or 2 and each R is independently selected from the group consisting of H
Ci4 alkyl and C, alkanoyl; and each R* when present is independently selected from the |
group consisting of halogen, cyano, hydroxy, C,.s alkyl, C2-6 alkenyl, C,.¢ alkynyl, C, ¢

alkoxy, Cj.¢ haloalkyl, Cs.5 cycloalkyl, Cs.s cycloalkyl-alkyl, Cj_; cycloalkyl-alkoxy and (C,
alkyl)y_; amino. : | "

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

group consisting of halogen, cyano and C alkyl.

. 68
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68 LLOYD WSE WO 2005/032488 PCT/ US2004/ 032921 1 13.

A compound of claim1, selected fromthe conpounds LLOYD WISE

provided in 2 Figures 1-4. 1 14. A conpound of claim

3, wherein Ar2 is selected fromthe group 2 consisting

of furan, thiophene, thiazole, oxazole, thiadiazole,

i r’f’{%l%f)i’ﬁpw‘ysspyr azole, pyridine 3 and pyrini di nepcmgmmngn
of which is optionally substituted with from1l to
~substituents. 1 15. A conpound of cl a| m 14, wher ei n R

iIs Hor 4 alxk Ls.sel ecte rom the grou

ng of " Kgpotnd 3 DFRES, Hitaf e pormpeids pavided in

consi sting of
Figaiepttded fromthe 3 group consisting of hal ogen, Cl-4
al kyI C14 aI koxy, CI1- 4 haI oal kyl, -CN, -C= CH and 4

- Q m 3, wherein Ar2 is
sel ect ed f r om %‘fﬂn 5?‘6% é’\%ﬁ%éf o selected from the group

Cowmdfﬁﬂpmemephﬂnﬁ,dﬁiaﬁol Odald POIL] thRdiat
EenZOf dazolee 3 benzloxaggwm&g%amle pyridine

n
af‘?ﬁhé’? s gPtiquslly Bubsgtugsgtwignfbiny te QHRtsubtinesits,
wth from1lto 2 R4 4 substituents. 1 17. A conpound

of cl ai ma6, whempoindbtdifimiQnebiR Ak bel diSa: 1 is selected

& ected 2 fromthe gro consi sting 0

"&:h?(ec%ﬁp congiRinsofieilpy 3mmscﬁa¢ﬁpt ad K981 fidn the

gr@rind»ﬁ SR Bb éh, @ s |, Cl4 al kox
sF}lalﬁiga OE Q&(hfp alkgéy’i g&yl 1C41f8' CSCH and

'CQB%ound of cI alml, having the formula: R2 S N~ N, O
I S100 ~3R ~/ ~( RNNNOAr 2) (R4),23

Foor esent an . L RpapbBidy Ul ahe 0k iy Kiledtosn oo
corsyistiap af benzgthiopheregindoler @Andlines BbesARRef BABANG, ]]%‘I.QMH dole,

beRR fur hi ophene, thiazol e, oxazo
“Thi gigfetadzng%gggm iez 8?'%‘ ﬁ@?%‘éloﬁthV isesHttedawidinfrom 1 to 2 R*
Suquedel ne, each of which is optionally substituted

with from-I to 2 R4 substituents. 69

17. A compound of claim 16, wherein R' is H or Ci4 alkyl; L is selected
from the group consisting of -CH,-, -CH(CH3)- and -CH,CH,-; and R? is selected from the
group consisting of halogen, C, alkyl, C,4 alkoxy, C 4 haloalkyl, -CN, -C= CH and
-CONH,.

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

. . R2
- =~
O /ﬂ \ﬂ/ //S\\
. 0 OO0
» /1 (R34
N N O
) H
Ar?
\4
. (R )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, imidazolé, pyrazole, pyridine

and pyrimidine, each of which is optionally substituted with from 1 to 2 R* substituents.
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LLOYD vvi st WD 2005/ 032488 PCT/ US2004/ 032921 1 20. A
conpound of claim19, wherein Rl is H R2 is selected
fromthe 2 group consisting of hal ogen, Cl-4 alkyl,

Cl-4 al koxy, Cl-4 haloal kyl, -CN, -C= CH and 3 - CONH, ;

e when present is |ndependently sel ected from
t&g&a’%ﬁf’ﬁ onsi st | ng of Cl4 4 alkyl, Cl-4 al kexyus2004/032921
C3_5 cycl oal kyl -al koxy, -Q(CH2) nOR3b and

-Q(CH2) MN(R3b) 2 wherein the 5 subscript mis 1 or 2

and each 2g3b I&cérﬂﬂﬁ‘qﬂ@ ij&%}a{}@,%@ﬂ %&{d' fl—gdoxiﬂd gqj?c%%%n the

consi sti.ng of H,

g’8‘3%?9nﬁ3““%@w‘?ﬂe@a§téntalky$ Gmdﬁm&ﬁ@m ha¥oasigll, ﬁggle dcd CPMing
in ano, hydroxy,
Hg[ll ,k(g Sﬁ?ﬁm “@g'pélle ‘?“ﬁ’éﬂgﬁ%l’efé @9 a&&cf%wm the1grgupgconsisting of C
a syplkagy, 6 hal alldyihlk | grb
e ol °*@i’%<§q§§r@§| "l OfCH NG : wherein the

suﬁ%’chl oal. é( IO % qg
§15'd> 2 %A aﬂ edch Rz 1is independgeiiinstlestedcfran me@oupmmemﬁg of H,
CiR2lky$ aftbC pgﬁnms}ﬂ ahd5 e@B tRaC‘D]%% ]%Ngse'ﬁpm 1%c?egf;ﬂd%pt§y selected ﬁr-om the

“the thienyl_ ring; each
gr?‘i?o“é’ﬁ%ﬁ&@rﬁ le%émaé&mdhﬁrm (he alyl Iy RIKeAYISCSE dBghy®fC,

allfbzly, QQ&M Ifi /S LeeK:! Kk compound of
cl gl m 15l wher éls%gﬁrgglkﬁsé Se‘%g'g{?taéﬁ'?%\ké(@lcﬁﬁéy“é‘?@i}ﬁ rafkoxy and (Cy
Qmsﬁl@l[ﬂpng of benzot hi ophene, i ndol e, quinoline,
i soqui nol i ne, benzofuran, benzim dazole, 3

benzoxazgje a nzo zol ach of which is
optional 'y sug‘glctlgﬁ’ JOO'}J al"ﬁzﬁr?y reiny By ip hpdegensand is attached to the

5-ppsition of ﬂ@ﬂh@nylhn@Smd&aﬁQRbﬂH&ﬁpx@gen@ sq}lﬁ@g% e {;f? ge!lgctedf §<|)m the

selected fromthe =~ 2 group nsi
g“*wugfghséﬁg’g@?h&‘oﬁ?w?/me& d%1aplkpky, Cl-4 hal oal kyl, -CN,
-C= CH and 3 -CONH2; each R3, vvhen present is
i ndepend2ht | yAsemgedrhfir.gamg h@h%fﬁ%’r’ ?{%ﬁsﬁcéﬁ Iﬁi?% gL group

EO&gI@;@fbn%%ll 10 HC]' & %lﬂg) o m%gqﬁéng; l1*13ﬂizdiﬁaran5benz1m1dazole
erz0kazole 4ot befizdtliazol € kach o Wu&qg ?PRBLQLII#V% stlg.)ggc@w%h 8113@,‘0 2 R*

ected fromthe group consi
Subsg!&”&i 4] al kanoyl ; and each R4, V\,hen present i's

i ndependently selected fromthe 7 group consisti ng of

hal ogen 2xyang ,co g@‘fnﬁ)gf Elg)%]/' 2% C‘?L%‘Xlﬁ al}’dcgfl%}l 18 séggtsd from the

I
growgwggfgé ;P¥ %Iggeg, @y{:ﬂ@dl Gyd alledadyy IC, 4 ﬁﬁgﬂl?fyl -CN, -C= CH2 and
-CONE am no. 1 24.
Y c%) npoﬂ(u%d “2%‘65 nsglg&‘%\?ﬂ[gef‘élyrﬂﬁ?%fi SToRLihe groHP sempistiag of C 4
kzé;j acHKKS 635 hmlomthmjtz,t gocfmgfﬁﬂﬁ%ﬁdﬂcﬁﬁm g@@{, \ﬂ{égem the
8S sel.ected fromthe grou ¢onsi st’in
sub p\f\’ﬁﬁﬁé% ea%ﬁ eachs% pendegt wsRlypted opghe grogp nqm'swtndg of H,

Cldozﬂkyjlaaqi (o1 alkbmyl,rt@dfem K"Ofvmeﬁ ﬁreserE (i)s ﬁhé%gdéﬁl{ly selected from the

5/ 032488 PCT/ US2004/ 032921
groarg Qonsmg’ ing fshalogen cyano, hydroxy, C,_¢ alkyl, Cy.¢ alkenyl, C,.¢ alkynyl, C,

alkoxy, Ci.4 haloall\vl Cs.s cycloalkyl, Cs.s cycloalkyi-alkyl, Cs.s cycloalkyl-alkoxy and (C;.
alkyl)., amino.

LLOYD wisk

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 C, ¢ alkyl.

25. A compound of claim 1, having the formula:
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Ar2J 2 (k4 )12 3 wherein the subscripts nl and n2 each LLOYDWISE

i ndependently represent an integer of fromO to 2. 1

26. A conpound of claim 25, wherein Ar2 is sel ected
t hi ophene,

fr oup 2 consisting of furan,
trﬁg;%{gg?zg%%(azol e, thiadiazole, imdazole , PYrgERi&€mn4/3292;
pyridine 3 and pyrimdine, each of which is -
optionally substituted with from JOto 2 R4
substituents. 1 27. A conmpound of itlai ms26 Raherein RL
j@i sting of

is H R2is selected framthe
Cl_4& hal oal kyl ,

hal ogen, Cl-4 al kyl, C1-/4 al _
CN, -C_CHand 3 -Q : s whéh Sresent i s
i ndependent |y s’élr,q t he gl)rﬁup consi sting of

Cl-4 4 al kyl, Cli 4 al k y,OCS-S cycl oal kyl - al koxy,
-Q(CH2) OR3b aAd™-OQ(CH N R 3b 5 subscript inis 1 or 2
3b 2)m( )2 wherein the and each R is independently
hgel‘e%t ed fromt )ngroup consisting of H 6 Cl4 al kyl
Wigrran @k sbsatipia MO ¥hd n2BLH L R4, when present is

i ndependent |y sel ect ed 39%:38% én@é’ﬁ@?”ég@mr?@ g gdralf Ggan) to 2.

cyano, hé/%rszx,c Y ed fromthe y, 6 alkyl, C2-6

al kenyl , “C2. 6™ 8MRPREf claBn-25, halera] Kilis sefedeed from the group

. consistihe af kyl -al kyl, - C3-5
el ol Kyl o paene AR, ol Wedisrale miazoiel fEko, -shicine

| oal kyl - al Kox'
: AEWBich ¢ eptiom AR, suMBBREIy; i s .halQgen and
is attached to the 2 5-position of ltﬁhéo%lﬁit%r?ﬁ %Pl?%‘fgl,ents-

i s.independently sel ected

and eachyi4 to i
okromthe 3 g\p?)g%}ng(gﬁg ;%g Ilaﬁﬁzéf Wherrisde nis HeRARGelefed Gom the
groyp %Ong}s;gg,g pfllal%nACamMgcb,LmQ qum)g}l 2 ”L%? vih%rl\?l n Ar2is
-Coageh@RT Lam bgg?{lgr qup 2 consi 3tihg g3licyl, -CN, -C='CH and
LT N b1 RCergrianslyi salected Soaiha Blolx Consisting of C,

eﬁzot hixgr’)gege |
e La-peyrehatiiyilalk -
g GHRR s e iaoke R BTG A ey Do ivertin the

bReprAliD: 379L,84 £AGH, O Whi C
| su " tﬁh fl?(ﬂ)%?r a?% e%:g%b 15 Andeperdently selbated frordChe ﬁ*olgng%glgﬁlgg of H

Ciaglkyg pad -0k aed 4] - R2 is selected from

group &BQF{% C&%ﬁ an ghch%(a] ‘gkééej‘n, TR B 1depgndentty gelected from the
hal oa )ﬁ ;- ORCL CEanochydaony, G3.¢-dlE,;, J8R6Y, B3 , ahen

alkopy,d&erttaldaticyl, e ReAGSRY! ¥, X§cfdalicyi-alio . 2 yl, Cis

alkyl)o., amino, ' . ¥ &35 cycloalkyl-alkoxy and (Cis

28. i
oo A compound of claim 27, wherein R? is halogen and is attached to the
} no . o
_ or ¢ thienyl ring; and each R* when present is independently selected from th;
group consisting of halogen, cyano and Ci.6 alkyl - e

29. i .
A compound of claim 25, wherein Ar? is selected from the group

k4 > bl b)

-CONHy; each R?, wh is i
» When present is independently selected from the group consisting of C
i

alkyl, C,, alkox 5
1 alkoxy, Cy.s5 cycloalkyl-alkoxy, ~O(CH2);;OR™ and -O(CH,) N(R™), wherein th
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el ected fromthe group consisting of Cl-4 4 alkyl,

Cl-4 al koxy, C3-5 cycl oal kvl -al koxy, -Q(CH,).OR31 and LLOYD WISE
-Q(CH2) M\( R3b) 2 wherein the 71 LLOYD WSE WO

2005/ 032488 PCT/ US2004/ 032921 5 subscript inis 1 or

Zﬁg’ each R 3b is independently selected fromthe

g 08/8¥?488sting of HA 6 Cl 4 alkyl and Cl14 al ;

and each R4, when present is independently sel g@?@%%mmz»wu

rou gpsi.sting of hal ogen, cyan,
ZJIE%/S](}E%? 1(8%3%“% F%)l?ﬁ{, E2ngepandeatly beled@ ffora Itﬁeymﬂép cdnbishng of H
& oxry C; Clikfnoph g kiwl g+ cloal kyl, C3_ ’
gr&%(ccl; oal ky Il %ﬁ%l ﬁ)}él I:; @_%%c%é%gglfﬁﬁyepgﬁs %‘H&%m&iﬁﬂth( gelecged foom the
al kyTy6e"1e &rieigen. £y, hydrospmaynikydic, ¢ bER130,  WRGLEI M,
I on - cf°

allXy] 6, figdlQ@en @nadyi tached, t he 2 5-posi

trBe tlhi enyl r'i(?%g; yéﬁ%‘?@a B ‘F?’Zfl%ﬁ@ al§¥le Seneycloatkyl-alkoxy and (C,.
aufyﬁdéﬁ%ﬁ’@ently selected fromthe 3 group consisting of

hal ogen, cyano and C1_6 alkyl. 1 32. A conpound of

claim 1, spavi formjla: 0 SR2 HON N\ ~ 08O
s \ I?l foé R3§2§n ﬂ:‘}.lg]ﬁ a%&lgg%dg?fgfﬂmﬁ‘?e Wéﬁrb@d?zil@halngenr@nﬁe&eﬁhﬁi to the
pEGRY! rthigfyl fingrand ehéeh B¢ wag( i s.a nmenper sel ected
grdhpfdof t@@%f%@% geo consi sting of pl%efgﬁélﬁswn,rg%ﬂ{%ﬁemd from the

hal oal Kyl°, 38 e {¥A8and (s allsl. C3_5 cycl oal kyl - 5

al kyl 1 33. A conpound of claim32, wherein R2 is

sel ect ed3Z.r om th@p@fR@WE cBif GNELSEJ of hal ogen, Cl-4

al kyl, Cl-4 al koxy, Cl-4 hal bg‘%‘@%@f"&ﬁ}‘ & C= CH and

-CONH, ; and 3 each R3, when present is independently
R2al kyl, Cl4

sel ected fromthe group consi sti?g of

4 al koxy, C3_5 cycl oal kyl - al ~RA ., , OR3b and

- O(CH, ) M\( R3b) 2 wher ei 1] t he| sullscri pg; 5is 1 or 2
and each R 3b is igi0e t el eet@d fromthe group

consi sting of /. al Kyl an&h»6 Cl-4 al kanoyl . 1
34. A conpound df cTai ? 337 wherein R2 is hal ogen and
is attached to tthe 2 5-position of the thienyl ring.
1 35. A pharmaceutical conposition conprising a

wh $Arip | “%
eﬁ?a 'th??@g s gltgll ieyreséiitﬁﬁg %@g&béfeﬁcﬁl?b td £fand d is'a themn grusre]aijected
fron? the®} up-consistin o%(i Ci.¢ hal and C I
i g 1-6 alky_ 1, Ci¢ haloalkyl, C, cycloalkyl and C,_s cycloalkyl-

=2

o 33. A compound of claim 32, wherein R? is selected from the gfoup
con51st}ng of halogen, C,4 alkyl, C,4 alkoxy, C;4 haloalkyl, -CN, -C= CH and ~-CONH,; and
each R”, when present is independently selected from the group consisting of Cia alkyl-’C :
alkoxy, Cs.5 cycloalkyl-alkoxy, -O(CH,),,OR? and -O(CH2)mN(R™), wherein the subs;ri:m

is 1 or 2 and each R*® is inde
pendently selected from the 1Sti
group consisting of H, C
Ci4 alkanoyl. ) ot

” ) 34. A compound of claim 33, wherein R? is halogen and is attached to the
--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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1 36. A pharmaceutical conposition conprising a
pharmaceutically 2 acceptable carrier and a conpound LLOYD WISE
having the formula: 72 LLOYD WSE WD 2005/032188

PCT/ US2004/ 032921 R2 2 HS~ 0 Art-Lu NRNL1/ 110
0SO N/ 3 "Ar2 1)t NO R 4 wherein 5 Ris a nenber

s&YQRe40a@368%0m t he group consisting of H and Cl- .
alkyl; 6 R is a nenber selected fromthe groupgT/USZO'”mzn]
consi st i ng of H Cl1_6 alkyl, ClL 6 haloalkyl, C3 5 7

cycl oal kyl and C3_5 cycl oal kyI al kyl ; 8 RZ 22 nenber
selected fromthe group @onsi st ng_zof H, /habogen, Cl-6

~alkyl, C7_6 al kenyl, -6 aF S/nyh( hal oal kyl ,
Cl-6 al koxy, cy@ng lnd C(@)/R a, wheré?® Rea is a 10
menber sel ec&ﬁj (gp consi sting of Cl-6
al koxy and ( allch) mno, 11 Lis alto 3

car.bon |inki.ng group sel ct ed fromthe group

WREHB| sting of -CH2-, 12 -CH(CH3)-, - CH2CH2-

- RHR is a linkin rou
sel egtlﬁl(eedg@)r%ﬂ&gﬁeﬁ %@S&T"d‘é’ﬁg%f@ﬁ@f@fm %@ﬁﬂf}’é&ng Iroup

&Hzaa mgmbdr elegedafrbm nkd £ t
gr i mdlg (Ql@ﬁtl%&)ﬁ@ G&ﬁfﬁmrq I'}l&},Qauﬁyg C3 5

i sting of
an%]a %l(rarglzz?lcmri dlgr@ %%?@E’fq@&‘y?ar om t he gr oup consi st ng of
S T 3 e T o,
YVeGerhagllyd, qlm@@@ﬁﬂd@ﬂﬁd sndS€(@R B AvHer RENE
10 g r 0] lﬁﬂmﬂﬁf‘ %l&téd%n? Fhe%l.&))%%n?lfg jSlkgx)gr ox 5 Ca-:é-gygﬁz aminO'

1 al kyl 6 al keny
Toiga] ghg faghon linkirgy gnajmldé&mﬁ;on{iﬁhe dp ¥onsstil '6?‘ C(iHo- -

12 cycl ycI aI I-alkoxy,

. aII€ K ??@& "’élﬁﬁ%%%%f% oL BPHR3b. 21

3 Gr2 )itoR8 lgroup @@@Hﬁ) b RRD e&h ;ﬁ%}lﬁ,

14 gﬁ_@kﬁpgm SC! I(f%r [ N |§s>r8]él\l?11 i r?ltS‘{eger fpﬂgm T ’Ei 3,
eac h om the group consisting of a bond, -NH- and -CH,-;

A= BN B N ¥ TN NSO %

15 Ar Is an aromatic ting selected from the group consisting of benzene, pyndlne and

16 pyrimidine, each of which is optionally substituted with from 1-2 R substltuents
17 wherein each R? is independently selected from the group consisting of halogen,

18 cyano, hydroxy, C, alkyl, Cy. alkenyl, C,.¢ alkynyl, C, alkoxy, C,

19 ~ haloalkyl, C, 4 haloalkoxy, Cs.; cycloalkyl, C;. cycloalkyl-alkyl, Cs.s

20 | cycloalkyl-alkoxy, (C\. alkyl), amino, -C(O)R™, -O(CHz)mOR3b,

21 -(CH2)mOR™, -O(CH,)xN(R™), and ~(CHp)mN(R?®),,

22 wherein the subscript m is an integer of from 1 to 3, each R* is a member

23 independently selected from the group consisting of H, hydroxy, C). alkyl,
24 _ Ci.6 alkoxy, (Cy.¢ alkyl)y., amino, and each R*® is a member independently
25 selected from the group consisting of H, C, 4 alkyl and C, alkanoyl, and

26 optionally, two R*® groups attached to nitrogen are combined with the nitrogen
27 atom to form an azetidine, pyrrolidine or piperidine ring;

3293 Ar’isa5-6 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 3R?
31 substituents
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23 independently selected fromthe group consisting of

H, hydroxy, Cl1 6 alkyl, 24 C 1-6 alkoxy, (C 16 alk 1 -

y Jo_Z anmno, and each Rib is a nenber independently LLOYD WISE
25 selected fromthe group consisting of H Cl-4 alkyl

aW@ w2 kanoyl , and 26 optionally, two R 3b groups
attached to nitrogen are conbined with the nit rf6géi$2004/032921

27 aﬁlomto forman azetidine, pyrrolidine or

pi p&PPHINECh Phipid REsubsstituesis & iﬁd@;eﬁ&érgg?rsggctrg@ %%%t%le igrcOup

or 9-10 griR sed-hicyclic aromafic ring
system opti g‘?%?ﬁ}{/aﬂfgg% %Vdn%g‘dﬁ@fyt@-aalhﬁt €s.pakenys C, a
5 26 uwnyla

ocl ect edtiratmil s anguBiee, SRR VoS 28

ring syst ei ng. optional 'y su

to 3 R4 ?‘lg’répuggft ifalo alkar 1. (OVDaNY B arEb 24d Q)RR 188

PCT/ US2efidd €38 8245 ,32.mber ein each of sajd R4 ’
substituents is ilrﬁ(?ependcgrlﬂ%ege%%f@‘é?eéﬁa?dr Bemthegrgnmemsisting of

33 consi st AnBY&Pxhdlegind, Gy alexy wmdrex3s 1. .6
@Mbmﬁ? S0 ?Wﬁ' G2 6 a 34 I_kynyl,( i 3011?@"&‘"’1‘?6‘3?% |
Cl-6 haloal I’k , i’lL_éﬁaP%%@i: Rerkis 1 When(d3' i5 selyerbd bk YNH- and
C 5 cycl oat@®Hy) - 35 al kyl. C3_5 cycl oal kyl -al kox y, C
15. 0-2 amno and -C(O) Rd4a, 36 wherein
gg%ﬁiag??cﬁuggﬂ%ﬂ%ﬁ%%bb silichonatent |y sel ected fromthe
group consisting of 37 H hydroxy, Cl-6 allcyl, Cl-6

al koxy &8Ad ( Glparmhdevl = 3. 00 .. 38 the subscript t
fortia0 O 1 Wh((eg%p L2 i%ﬁgc%g%%?&%%’ ?Isc:f fetf gogound having the
sef'ected from-N+ and 39 -CH2-; 40 or a :

phar maceutically acceptable salt thereof. 1 37. A
phar maceuti cal conposition of cl a;_lm 36, sgid Bonpound

having the 2 formula: 2 HHSWN N 0 QOS> R /
7 o) = \s/&)

R3)n1 NN O
( ) . N/\/\\” Cl) O 0
1 I (R%)nq
TNTSFINTSg
&
€R4)n2

wherein the subscripts n1 and n2 cach independently Tepresent an integer of from 0 to 7’.

| 38. A pharmaceutical composition of clajm 37, wherein R' is H: R? is
selected from the group consisting of halogen, C,_, alkyl, C,4 alkoxy, C,_, haloalk;/l -CN
-C= CH and -CONH,; each R>, when present 1s independently selected from the g;o;p |
consisting of C; 4 alkyl, C;_, alkoxy, Cs.s cycloalkyl-alkoxy, -O(CH3),OR? and )
:O(CHz)mN(R%)z wherein the subscript m is 1 or 2 and each R 1s independently selected
'trom the group consisting of H, C, alkyl and C,4 alkanoyl; and each R*, when present 1s
independently selected from the group consisting of halogen, cyano, hydroxy, C, alkyl. C
alkenyl, C,; alkynyl, C; ., alkoxy, C.¢ haloalkyl, Cs_ cycloalkyl, C;_¢ ;vcloalicvl-aﬂcvl— C b
cycloalkyl-alkoxy and (C.¢ alkyl),_, amino. | . ' o

39. A use of a compound of any one of claims 1to 34 or 3
pharmaceutically acceptable salt, hydrate or solvate thereof for the preparation of a
pharmaceutical composition for treating thrombosis.
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fi 3 (R4) 12 4 wherein the subscripts nl and n2 each
i ndependently represent an integer of fromO to 2. 1 LLOYD WISE
38. A pharnmaceutical conposition of claim37, wherein
R isH R is 2 selected fromthe group consisting
of hal ogen, Cl1-4 alkyl, Cl-alkox ~ S, Cl-4 hal oal kyl,
-CN, 3 -C= CH and -CONH2; each R3, when present is
i ndependently selected fromthe group 4 consisting of
Cl-4 al kyl, Ci1-4 al koxy, C3-5 cycl oal kyl - al koxy
-Q(CH2) MOR3b and 5 - Q[ CH2) nN\( R3b) 2 wherein the

subscript mis 1 ahe2s@nthceaein®R With &iSimi IAGRERALN
selected. 6. fromthe rougﬁcon3|st|n of H CI-4 é{%§Np0umjm

anaoréfmhp séqaiyg?]mombm oW aF}ﬁcor\mgqaaqu@g@a@nnsglet;ted from the
i ndepercdasisting of ehgtdted: Jorpaubde agfdblégulﬁrﬂﬂsﬂbﬁﬁél fbs Ofnti-

hal al kenyl

Cz r?llgﬁpr]akoq%@ﬁ'ﬂpg?%% c% Kegs? :"I%\fngg ﬁgfrgalqggﬂd pr@?uga IO\yverlng agents
cy@h@a@n@hmkm3§5%cycloalkyI alkyl, CS 59

cycl oal kyl -al koxy and (Cl1_6 alkyl)0-2 amno. 1 39. A

use of a conpound of any one of claims 1 to 34 or a 2

phar maceut i c4lly dbeepr atceordands withydkiaitd®, whersol saat ®cond

t hﬂfe%ﬁeufn@égén'f'% N SRph R 9&118 rfid se?éc&gjrroﬁﬁ%%gwggnsstmg of

gR%%Itlon for treating thr ombosi s

PR, b= 0tpo0RistscespiTiraRkRsPpPd potoreas Hi iggbitah encihrorataixdne A2
connﬁpmdaM§g&ﬁﬂsadninistration in conbination with a
second therapeutic agent selected fromthe group

consi sting of antiplatelet conpounds, anticoagul ants,

f Ihbr i nol yti 0452 anthe u$enif1IaaﬁﬂfBéereleﬁWQﬂmlﬂ%dﬁh?rem sajd second
OGRSk DS IS oo DL R SSSHLE: LU 19 o
actf@rbd@mc@uwatdm bb;wrlmaﬁG,LovdTeJk®l n said second

t herapeutic agent is an antiplatelet conpound sel ected
fromthe group consisting of GPIIB- Ilia antagonists,
aspirin, phoSphodi'es e iasecardandentithriainmg. wingtein said second

t h[fféi’dbé&ﬁﬂ@geﬁ?—ls dn%ﬁﬁf@hn%r?%@ﬂb&gr% ‘ﬂe%tedw&gw M@%rétﬂ; consisting
accp r dance Aa|n1 40, wherein sal secon

th8 eﬁﬁ?rP'éMaiﬂ%'dE' JTUNARTY ARETE CHG PP R¥sE N3 B phibHos ROfTheumatoid
t hertlyitiewpereonsi sting of thronbin inhibitors,

coumadi n, heparin and Lovenox(r). 43. The use in

accordance wth claim40. wherein said second

t her apeut i ¢ #gent Thsusenn antdrearslvatimadie 4y, CInad compound is
setpebahikbosn LAR group consisting of non-steroida

anti -1 nflammatory agents, cycl ooxygenase-2 inhibitors

and rheumatoid arthritis agents. 44. The use in

accordance with claim40, wherein said conmpound is
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for adm nistration orally. 75 LLOYD WSE WO LLOYD WISE

. 2911>i 93248N PCT/ US2994/ 032921 45. The use in

acomodarsas24skt h cl aim 39. wherein said conpound 2

the formula: 5P HHN, NN 0) 000 N R3~ R*’QT/US""”"W”
inl N NO \YVY/ H(R4)n2 4 wherein the subscripts nl

and n2 eachsind y) n 1

0 to 2 RIS STELRD Tl EREE ARk A o kOl Gl bbRBbun
RnEFLeTME of hal ogen, Cl-4 alkyl, Cl-A al koxy, Cl-4

hal oal kvl 6 -CN. -C= CH and -CONH2; each R3, when

pr esent is i ndependently selected fromthe gé/up;ﬁ

consi sting of Cl-4 al kyI -4 al koxm CB

cyci oa. i kyl - al koxy, - é]qd QH’)%N(F( bj2
wherein the subscri pt | n ~ an%eaﬁb R3b is
| ndependent ly select ed \Yg Nom group consi sting of

H C 1-, alkyl ard cli- A\al)@moyl dahid each R4, when

pr esent is 10 mdeBend/nt s@l ected fromthe group

consi sti ng of ~fial.egen, cyan, hydroxy, ClL 6 alkyl, C _6

1 al kenyl, c2! 5\ al kynyl, d al koxy, Cl-6 hal oal kyI,

C 5 cycl oal ky RQ§ 5 cycioal kyl -al kyl, C5 12

cycl oal kyl - aIIco "and (C1-6 alkyl)0_2 amino. 1 46. A

use of a conpound of claim1l or a pharmaceutically 2

Wherspmt the rswebssapus Al hydnaeh didefeldeall ¢ rdh@eROh ihRbed $8rom 0 10.2; R is
ﬁrﬁpﬁrs@fec% ﬂ}ephar maceutical 3 conposition fo

pievent t rEMHREOBTSHESE Balogar. v 280 o dkent C, haloalkyl,

iGN aCpatH end @bNHo Aeabig > %Heﬁ? Cf%gmals B:Hteﬁngnr | ch dC from the group

The use in accordance w

%%’E’F‘é%%éwdﬂm Fre Yk vahel orcimiicintiaxy, 4@@&5}5}@1{%\4@@

- Hacerleakey, hem Tnt e S&E&t{% glglggsolgmgac%gﬁlg ?n%regtlen%lenﬂv selected

infarcti on,” stab uns
frerm ke o ﬁommg of &l Cut ak@cks L AN&hHW B eact R*, when present is

©0ERABLN .oplast rest enOSI s, thronbotic str oke,
transi entvaslrégéc ﬁ% tgé%’lP OPséﬁPé‘r’zs‘?IB]a@EF%c’W@Fﬁ @ydroxy, Ci.s alkyl, Cag

bl Ggi ad:lamvuemommcmrtq sinalo8IKA tct, %%cﬁmyldt‘% Eyc‘?&iky1-ancy1, Cas

cycloallcyi-alkoxy and ( C1_5 alkyl)o- amino.

46. A use of a compound of claim 1 or a pharmaceutically-
acceptable salt, hydrate or solvate thereof for the preparation of a pharmaceutical-
compo_sition to prevent the occurrence of a secondary ischemic event in a pétient who
has suffered a primary ischemic event.

47. The use in accordance with. claim 46. 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 transiuminal
coronary angioplasty, restenosis, thrombotic stroke, transient ischemic attack.

reversible ischemic neuroiogical deficit and intermittent claudication.

48. The use in accordance with claim 46, wherein said compound
has the formula: |
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1 48. The use in accordance with claim 46, wherein

sai d conpound 2 has the fornula: 76 LLOYD WSE WO LLOYD WISE

2005/ 032488 PCT/ US2119 t/032921 HHS R2ZNN50 OO O

CY H (R4)12 4 wherein the subscripts nl and n2 each

| REERGHEBNl Y represent aninteger of fromO to 2; Rl

is. 5H Is selected fromthe group consi st iPag/usbeot032921
hal ogen, Cl=4 al kyl, Cl-4 al koxy, Cl-4 hal oal kyl,.- 6

-CN, -C= CH and - CONH2; each R3, when present L5

i ndependent|ly sel ected fromthe graup § comsksti ng -of

Cl-4 al kyl, Cl=1 alkoxy()C3_k¢6¥ka N1 s-dickaxy,

-Q(CH2) MOR3b and 8 - X>L§HN R3b;) Z'vikerein the

subscript inis 1 gf 2ranedieac ? b 1's i ndependently

selected 9 fri® oqn§consiSPan of H, Cl-4 alkyl
and Cl-4 al kanoyl’; and chOR4, when present is 10

i ndependent ected fromthe group consisting of
hal ogen, c hydroxy, Cl1_6 alkyl, CG1 6 11

alkenyl, C7.6 glaynyl, CL6 al koxy, CL6 haloal kyl,
C3_5 cycloal kyl, "€3_; cycloal kyl -al kyl, C3_; 12
cycl oal kyl - al koxy and (C1_6 al kyl)0-2 am no. 77
K ipt inde '
\/ eiélhn tge séascnpts 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, C, alkyl, C,4 alkoxy. C 14 haloalkyl
-CN, -C= - ; : i P |
< CH and -CONH,; each R’ when present 1s independently selected from the
consisting of Cy 4 alkyl, C,_, alkoxy, C_ cycloalkyl-alkoxy, -O(CH,),OR?® and

-O(CH2)uN(R ™), wherein the subscript mis 1 or 2 and ea

group

o e ch R*® is independently selected
m e group consisting of H, C,_, alkyl and C, alkanoyl; and each R*, when present is
. d . . . ’ ,
Independently selected from the group consisting of halogen, cyano, hydroxy, C,.¢ alkyl, C
Ikenyl, C,. s alkox ‘ " .
alkenyl, Cy¢ alkynyl, C, alkoxy, C; haloalkyl, C;_s cycloalkyl, Cs_; cycloalkyl-alkyl, C;_s
J 4 -)

cycloalkyl-alkoxy and (Ci-6 alkyl)y., amino.
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