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Activation by ADP resul ?ﬁﬁ’% pl atel ets and
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of endovascular devices and protheses. It is generally thought that platelet aggregates play a
critical role in these events. Blood platelets, which normally circulate freely in the

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

caused by ruptured atherosclerotic lesions or by invasive treatments such as angioplasty,
resulting in vascular occlusion. Platelet activation can be initiated by a variety of agents, e.g.,
exposed subendothelial matrix molecules such as collagen, or by thrombin which is formed in

the coagulation cascade.

30 [0005] Animportant mediator of platelet activation and aggregation is ADP (adenosine 5°-

diphosphate) which is released from blood platelets in the vasculature upon activation by



receptor appears to be identical to the cloned P2Y1 receptor,
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[0007] Various directly or indirectly acting synthetic inhibitors of ADP-dependent platelet

aggregation with antithrombotic activity have been reported. The orally active
antithrombotic thienopyridines ticlopidine and clopidogrel inhibit ADP-induced platelet
aggregation, binding of radiolabeled ADP receptor agonist 2-methylthioadenosine 5°-

25  diphosphate to platelets, and other ADP-dependent events indirectly, probably via formation
of an unstable and irreversible acting metabolite (Quinn, M.J. & Fitzgerald, D.J. (1999)
Circulation 100:1667-1667). Some purine derivatives of the endogenous antagonist ATP,
e.g., AR-C (formerly FPL or ARL) 67085MX and AR-C69931MX, are selective platelet
ADP receptor antagonists which inhibit ADP-dependent platelet aggregation and are effective

30  in animal thrombosis models (Humphries et al. (1995), Trends Pharmacol. Sci. 16, 179;
Ingall, A.H. et al. (1999) J. Med. Chem. 42, 213-230). Novel triazolo[4,5-d]pyrimidine
compounds have been disclosed as P, — antagonists (WO 99/05144). Tricyclic compounds

as platelet ADP receptor inhibitors have also been disclosed in WO 99/36425. Piperazine



and pharmaceutically acceptable salts thereof. [0010] The synbol YI
repr esentWOR0PHBB sel ected fromthe group consisting SCTNS200H07D76
CR3 and CH2. [0011] The synbol Y2 is selected fromthe group

consi st

o nacsanatise R Ao e PORopton, ARG Bra e Y ARRlyoinot ERoBRPNE,

C2- 6 aldppbdryin beGhe GlasdletyP recepicy ihedﬁﬂm@aﬂilhmm of &dehplyboyclase or P2Y .

Cl. 6hal oal I cyl, hydroxyGC - eal kyl, cyano, -C(0)R6 , C3_6cycl oal kyl,

G. Gqub@@q]'ﬁae u%@@é&% ounff Xﬁeré‘gﬁs@%ﬂe@fo@%&é{ leffeame&:.%aete@b Beptor
said CI.6 | cynyl and aryl portions is

optio nahlhliutsnabin particdar, whetrmlsfa:mmi Iortpduateletsﬁbé‘trectapmumlbleae having

i ndependent | y. sel ect dfromth r 20 conS| tin K

Co. 8 alRaTypoRS: &Ry sy S dsrioh G PreSeaetiR malos o datint A RyfSLuter
Cyano dieedses! @ul%bﬁ%k&%ld@d to tRoMIbosBd heter oar yl. [0013] The
synbol R4 is or -(CH2).02H. [0014] The symbol R3 is selected from
H, Cl1_6al kyl, cyano, hal ogen, hal oG _6al kyl, aryl, aryl G ..6al kyl and

-C(0)R6. 25[0015] The roup consisting
of H, hydroxy, Cl-6alk 1%&)%&@&@ W@?@gwl | coxy and

- N1R72. oﬁmlﬁthéﬁe&nswmton%}ohaes AGERiVing thekaatud fromthe
group consisting of H Cl1 6allcyl and arylCl. 6al kyl or optionally,
two R7 groups attached to nitrogen are conmgined with the nitrogen
atomto forman azetidi ne, pyrroldln 1 piferidizne or norpholine
ring; wherein each 300f s Al K~ ~and &yl G _6allcyl is
optionally substituted with | J,0 3 substituents, each

i ndependent |y sel ected frqs THE YyyOup consi sting of hal ogen, am no,
hygpoxyl, C1.6 al koxy, cyano, (€1.6 allcyl, C3-6 @}cl oal kyl, aryl, and
het er oaryl . [0017] Each synbol Ari and Ar2 représents an aronatic
ring seahéphamabeu:tmaﬂheccgptabb sabmthesoi.ng of benzene, pyri dine,

pyr azi 1tetrazol e a each of

ot ond Py Sins SyRb L feRr sy  Gneies el BT BOF o e Sopsitbpgpr Rl aE. O,
symbol (88 dnadependent|y represents a nmember selected fromthe group
consi sting of hal ogen, cyano, hydroxy, O _6allcyl, C2 6al kenyl,

C2. 6al HYWAUI Theiswmbeky isisalesiedl frommihe Groupaoresting of CO, CH;, CH and N,
y kgx

oo Fath spp gl B R Fleggbasfifadbnbt B & e ShREe o
[ 0019] Chasiyl ik alkeRAACE. @ﬂkﬁ%&ﬁm ) Gi%ﬁmﬁiy,'hﬁﬂﬁmr@%hﬂb&lkﬁlehmﬁ?bl
fromthe group consisting dr ox kyI C _6al ] cox and
“NR. 7. sflbmlzezfmva&(@%b@ ecm@alkxb%eg%{% aryhEpedCherlisyl,
sel ect g.s
and op"t%ﬁlg%% f[%/éh g{d%f?aﬁtgduﬁgtag%tg Eé!éla n| t r%hﬁggggggdﬁﬁ?ﬂgy wth
t he ni tsuleggieutedtvitinftom 1 oo Bsabstiarats], edchdndepymdently s¢laded fromethé gionp or

20  consisting of Cy.¢ alkyl, Ca.6 alkenyl, Cy.¢ alkynyl, amino, C;galkoxy, halogen, hydroxyl,

cyano, oxo, thio, Cs ¢cycloalkyl, aryl and heteroaryl.
[0013] The symbol R* is H or -(CHy)mCO-H.
[0014] The symbol R? is selected from H, Cygalkyl, cyano, halogen, haloCy_¢alkyl, aryl,
arylCigalkyl and -C(O)RS.

25  [0015} The symbol RS is selected from the group consisting of H, hydroxy, C.salkyl, C,.
salkoxy, heterocyclylC; ¢alkoxy and -NR’,.
[0016] Each symbol R’ is independently selected from the group consisting of H, Cy salkyl
and arylC;.salkyl or optionally, two R’ groups attached to nitrogen are combined with the
nitrogen atom to form an azetidine, pyrrolidine, piperidine or morpholine ring; wherein each

30 ofsaid C;.salkyl and arylC; ¢ alkyl is optionally substituted with from 1 to 3 substituents,

»



15 nor pholine ring; wherein each of said Cl4 al kyl and Cl4 al kanoyl

i s optionwWoI2possase8e3i tuted with from1l to 3 substituents,pcaagdro07/079076
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and
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consi stif }ﬁachsmh@llAr— erd represmsz@mronundnnwlectpd)ﬁgm]thégmmpsynbol

R9 represent s nmenber e ndentl sel.ecte om
cons: SPg e &R ! RIGERS rifHE! Elags) AR Wb Bagfal wiigh
het gr 0Gé/6;btidnaﬁ}dblﬂishhuécﬁ¢1tﬂﬂﬁ'fohl fmtﬁsabému&mubst ituents selected from

t he group hal ogen, G . 6al kyl, 25C2_6al ken 6al | cynyl,
G 6o RBBLS) Hve sroet Ry epetieniantpressis & FoDba selesieH FKTRREEI m i s

i ndepe gnd d
her ePnr&gﬁﬁEt rérotjafshgn 1|rln ﬁ‘g&%}‘ﬂ’r‘?h ﬂ%ﬁ%\@g&@l @aﬁra1 c ut 81(859%1%;8
COHpOSIGhIthhaIOGﬂmk&lyn% gmmmbmmm “NR, vea=[NIeF§) Nﬁ{ﬂﬁpm:(omsﬂ; he
use of the n tgbe t hr gebosj s_as wel k., as preventing the
occur r eHEHIROR 5 @% MR e ficht( CH2)mNR ). BRI EF

@gﬁl E@‘?%%‘%ﬂﬁ""% @%@%@?@F‘%@M&eﬁﬁ%ﬁ?ﬁ%ﬁ't oup

ol | ol sonce I gYCa, ol onp et N any et hod of Pt o
7 0058] 100707 EBrn SRRhAIR: Liesin b SRt Sideh s SSo Lo dhg Gobia
AMOUNt oBheidihis SRR M 800, AUTIEVE bel Sstichuly, kb er® el PHEIREH o

decrease t he devél opnent of one or” nore ‘of t hé synpt
di seas @;trqgsn diet doprbingd with d:edatrogaauamgnttq famea. aZ{at&hlza]pyﬂihbdme;pwendme or

i bit" fers to,the abj nd,.t o_decrease
Fue s GierlsficEaer Pyt E0b of o B B CRRTHaGoilyS e@mdlallyx%rﬁ}mted
"I nhi bigtiinoom 1a6 3UaB&ithei€ lefich iAdégend salyi selédtell GoRBthel shourdkistif of
i ncl ude ant agoni sm and artial ant agonism of the activity associated

wi t h Abplogem RiTsne, dwdrasyl, Al atkesy. congso dnd8lkyh &b cxcleplkylbariyli apd heteroaryl..

parti al M ! ]

P ool 1o Bl Aol BlEY BRouD sRELES b ot BBl IR,
speci f bead, MG C WK, BIHCOYadduHCHRCE0. i t s phar maceutical |y acceptabl e,
phar macol o i cal |y act,.ve derivatives, including, but pnot Iimted to,

safPs, 23k Hhe sprpeldaticd lakug sxauncseicsied trpmy therarorpsconsising of 3 bend,
hydr at e@R9 S?'C’l@&éﬁzaﬁﬂ e like.

[0023] Each symbol R® represents a member independently selected from the group

consisting of H, C1.alkyl, hydoxyalkyl, (CH2)mC(O)R®, -C(O)R® and heterocyclyl

substituted with from O to 2 substituents selected from the group halogen, cyano, C;.galkyl,
25  Cygalkenyl, C;galkynyl, Cisalkoxy, haloCi.salkyl, oxo and thio.

[0024] Each subscript m is independently 1, 2 or 3.

[06025] In addition to the compounds provided herein, the present invention further provides
pharmaceutical compositions comprising those compounds, as well as methods for the use of
the compounds in treating thrombosis as well as preventing the occurrence of a secondary

30  ischemic event.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026] Not applicable.



[ 0031] The term "conposition” as used herein is intended to enconpass
a productwoonpr/G3ss4ig t he specified ingredients in the spexids2axd/ 079076
anounts, as well as any product which 20 results, directly or
indirectly, fromconbination of the specified ingredients in the
speci fied anmounts. By "pharnaceutically acceptable” it is neant the
carrier, diluent or DRCAREDDESCRIFPEIGN ORTHE BNVENTION ot her

i ngr edi ents of the fornulation and not deleterious to the recipient

t her eofDefinitioms32] The "subject” is defined herein to include aninals
such a kudi-ng » i primates (e .q.
oy 2 e e ElrE et BRL Ueglshie B apf R ST lifihing or,

and 5t hetbi'dgraﬁnghﬁlSSﬁE&ﬂ@(ﬁﬁQéﬂdﬁBﬂﬁﬁﬂpt@rﬁﬁ subject is a human. [0033] As
used herein, the term" ADP -nedi ated di sease or condition" and the

like r t s { L4 >

or at enOf1s], Pufeth SARBGeRcaAOBILNR ARl TEAR HTAH souhPatind o ling
condi t ibeing asinonieter«d swiificibnt v phileritiod deartasAilie dewslopingni of che e nide ef thect
on the underl ondl ti on or disease ((e.g., a ADP inhibitor or

ant agoﬁV%‘Pqné%/‘tfn & diseAseqiom ﬁt‘HBPBQ’éPr@ﬁ’Eb‘?lﬁg%S%t%nt vel | -being in at

| east some patients). [0034] The term™"alkyl", by itself or as part

of anot[feA9] s ubrst tetnu & mhibitbmfess touhé e]siﬁt}mﬁ'aecrmimné tededasathstinaitpnt oror

br apched.chai ydroc on r.adi cal ay t he nunb of ca bon atons
e dPgnarufile PP SRR B ST Ane) bl & Reghatin BdlsoRiafy
groups foined, dfeanPtt indhude a@thgdmgﬂlhﬂ@ irﬁal%ft:f%h:usnﬁimﬂé actﬁdt?rags@éiated with

i sopropyl, n-butyl, t-butyl, isobutyl, sec , n-

n- hexy IADR.- Inbgtiprs of-ABRtay¢ conapeyndhidial, ielge birkhie, P%’h#ﬂy el th@ﬂy Ibloqkéheer s
to an al kyl group is one having one or nore double bonds
di rect f‘*’@g’%‘%’ &n%gy‘t o carbon radicals. Simlarly, the term"al kynyl"
refers to an unsaturated al kyl group having one or nore tri Ie bonds.
Exanpl 4803  stherieinh scomponnd gasisRe hergings prendsd tq erconpass nat e

2. B porpistidhfifecutn Rty BENSo jh dhldceytedi MR 511“?}”%%%@9 i

3- but ydgtivativas] mdimdlhg,ghe notlanitddoigssatin chrodrapgesyugdibesice asesten (ahd) amidek,"

referstohdroc rbon rjings hayi t he indi cated nunmber of ring atons
(e.qg. belilrs, by ﬁﬁ?’)g"]é{ﬁ'gsﬁ‘@a%@%gﬁrlly saturated or having no nore
t han one doubl e bond between ring vertices. Wen "cycloal kyl" is used

in con@03d] i drevierimh"coatplogition” assused h@Birtis dytendee lti ycoaipayd 2 prodect

| oal k .t f three to fi bon at ons,
whi 1 o pAEPeRG ool FReb ot T P Plohe sy il o SRS PED
thpge equhe ral@&tgn@r ih@ir&btly, &Qﬂ%omblrﬁﬁgﬁﬁhe%{)emﬁ%ﬂ?%?e@l@ts)m thd&heifiede

terns "al koxy | kyl ami no" and "al kyl thi o® (or thioal koxy) are used
int heﬂmouniﬁvBmt"pbarmaC@éwgléy aceAprablel dnis manthhﬁs@nattrkghﬂueglt ougrsipientamise d

or o <ff FARPARE v Ah Ao SRRy BReRe K RIS o R R Bl ovP

6al kyl sgtipientitlsergafant to incl ude straight chal n branched or cyclic
al kyl groups or conbi nations thereof, such as net hyI et hyl ,

e Pt S35LO0 iAW SR 5

r azis cahotdirﬁﬁmimdpmmaks (4.y., honan), a:bkryJ shgesp) gpats,divrsek, kiday, cagy; mbblts @itsan

oxygen ttached t n 25al kyl _ group, respectively. For
brewt?uc%qf‘slalth% I%?) SOt ciptoa v dhe whiFcbs 2 AWBVE; i's neant to

i nclude heteroaryl as well. [0037] The terns "hal 0" or "hal ogen," by
t hense[A033] orAsasephereinthedent hADRsurstiat¢didintase mpamdition!’ esd thetlike refesse

stated, a.fluorine,..chl ne, or iodine atom Additianall
Cer e I HseRs o Stisfop fhatsbfiaet BEIeR e or R BAE R HORM oA P AR o
pol yhalom kyddiatédisease or condition is one in which modulation of ADP results in some

30  effect on the underlying condition or disease (e.g., a ADP inhibitor or antagonist results in

some improvement in patient well-being in at least some patients).



30exanple, the term"Cl-4 haloal kyl"” is nmean to include
trifl uor owetdogdoszess2, 2-trifl uor oet hyl, 4- chlor obutyl , $cmmsnupmmyt,
and the |ike. [0038] The terns "cycl oal kyl" and "cycl oal kenyl " refer

I e A L R R R s

het er oafd (aQttglghNor Ktanche@Ehadh h?rdrﬂcaﬁ Scadital, ﬁaﬁiﬁg Hﬁarhdiﬂlﬂ:g 0Bt QBdNBYmRE
referred to as "het erocycl oal k heterocycly

"het er dlf»;kgnaiarl iys éme mearleelpfet@teigbé Wbomsdc Exanplgs 9f alkﬂ@f@lnsendude but are

oyl oariy il < BEUSE WA RERT Sorhat Rrosfi LR oSl gL RTRugH
gor sompentydaheniA, )ﬂ-heplﬂ?lr Ilil-bﬁﬂ_yl apd thetlikeO Mhe pdia] lalkehyl” refers to an unsaturated
i oxot hi oror phal i nyl, _pyridinyl, oxadi azol%ﬁp t hi adi azol yl ,

t et r az Y] SFPAS 894 hayis @lﬁ-‘éﬁrrque dovtle bexyds| digpiky piiagher weqaémcryémlrs

ot hor iy 38 RrCaRRbYCRALslo B BLLEHEE LI 10,0 e n 4Bt Bhte
aryl oxyboadsl Exenpleskes suthnussatneatedviiigll g‘l‘BlI[is&ncl(l&&; Ibaedrk yibt lamited to v1ny1 2-
cycl oal kenyl noieties are tho?}&t:ﬂ?ny to 12 carbon atong in

ring (&rePenRYkgratynéstsppenteyd; 4 e?ﬂwﬁyradle&ahédﬁﬂwent@r@ybh@thynyl
likg). qL @n&@rﬁ?@%gpgaw / dﬁf » anfl B éfqnlo%lld@élan@%n{% . BfGY Oé,lch%haﬁ*e

noi eties are 1to 3 tero atons in the ring
not pholréfieyd tp hyﬂnooatbom hioks maping e nditatedonmnlyh of rinyg htonpi(per, Cdrﬁmdloamlqd)

the ik lly, the t I l, k | " 15 f t
o oup. 1130 bR, S Gatelor higre o More Béhene sottid Senalbsriigiingrertoss.
Exanpl eghéi ‘@yensikoMexyidBh BYhbingiisd Rkt raslme;qcyargélenww tIBéOIOW

[ 0039] As used hefein, the term "heteroaton is neant to include
oxygen cydpalkml nartefers n(lwpt toshav fromy Byeedn divs ichibeon ntop& ')Vhllf ﬂ@éﬂﬂiyl"p'hﬂlon is
I nmeans nl ess. ot herw se st ted
ty P ca RIS HE TR RV IRE L A5 o b Rer B B B SR e 1 ng
or mul tCELEHKCHYY (up to three rings) which are fused together or
| i nked coval ently. Exenplary aryl groups are phenyl (or benzene)

napht h I " & r t.
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hal oge hydr oxy
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15  CgalkylaminoCq-Cgalkyl, C1-CgdialkylaminoCj-Cgalkyl, arylaminoCq-Cgalkyl, amino,
C1-Cgdialkylamino, arylamino, C1-Cgalkylarylamino, C1-Cgalkylcarbonylamino,
arylcarbonylamino, azido, mercapto, C1-Cgalkylthio, arylthio, haloC1-Cgalkylthio,
thiocyano, isothiocyano, C;-Cgalkylsulfinyl, C1-Cgalkylsulfonyl, arylsulfinyl, arylsulfonyl,
aminosulfonyl, C1-Cgalkylaminosulfonyl, C1-Cgdialkylaminosulfonyl and

20  arylaminosulfonyl. When the term "substituted" appears prior to a list of possible substituted
groups, it is intended that the term apply to every member of that group.

{0042] The term "unsubstituted" refers to a native compound that lacks replacement of an

atom or a group of atoms.

[0043] The term "pharmaceutically acceptable salts” is meant to inchude salts of the active
25  compounds which are prepared with relatively nontoxic acids or bases, depending on the
particular substituents found on the compounds described herein. When compounds of the
present invention contain relatively acidic functionalities, base addition salts can be obtained
by contacting the neutral form of such compounds with a sufficient amount of the desired
base, either neat or in a sunitable inert solvent. Examples of pharmaceutically acceptable base

30  addition salts include sodium, potassium, calcium, ammonium, organic ammonium, zinc or
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undergo chemical changes under physiological conditions to provide the compounds of the

present invention. Additionally, prodrugs can be converted to the compounds of the present
25  invention by chemical or biochemical methods in an in vitro environment. For example,
prodrugs can be slowly converted to the compounds of the present invention when placed in a

transdermal patch reservoir with a suitable enzyme or chemical reagent.

[0046] Certain compounds of the present invention can exist in unsolvated forms as well as
solvated forms, including hydrated forms. In general, the solvated forms are equivalent to
30  unsolvated forms and are intended to be encompassed within the scope of the present

invention. Certain compounds of the present invention may exist in multiple crystalline or
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In one group of enbodi nents, wherein 1,1
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| east one eter cyclyl n one group of enbodi ments, at | east
one R9ensompa&eqnbmnﬂmntthwscsmeﬁiﬂleprdsclﬁnmvemaogroup consisting of: H\-N
N-N NyNH NyNH N, yN NyNH S;y, N ,tn and In ; each of which is '
substituted with fromO to 2 substituents selected fromthe group
hal ogen, cyano, G _6al kyl, C2_6al kenyl, C2.5 al kynyl, C _6al koxy,
haI oG bal kl oxo and thio; and wherein the wavy line indicates the
t of st achrrent to the rest of the nolecule. In one group of
mbodi nent s, qu 0 R9 |s i ndependently selected fromthe group
conS| st]?"ﬁﬁr‘B flon SBEWEO meRShd) wherein the wavy |ine indicates
t he point of attachment to the rest of the nolecul e. 5[ 0069] In
anot her gr ofpmapoundsodi ments, the conpound has the formula: o

20 [0049] Inview of the above, the present invention provides, in one aspect, compounds

having the formula:

provides compounds having the formula:

25  and pharmaceutically acceptable salts thereof.
[0050] The symbol Y' represents a member selected from the group consisting of N, NH, O,
CR’ and CH,.
[0051] The symbol Y? is selected from the group consisting of CO, CH,, CH and N.
[0052] Each symbol R!, R? and R is independently selected from the group consisting of H,
30 Ci.galkyl, Ca.6 alkenyl, Co6 alkynyl, -NR72, C,¢alkoxy, halogen, C,.¢haloalkyl, hydroxyC,;.

10



twL2-Ari (R8)n NO wherein the subscript nis an integer of fromO

to 2. [ 00¥Bl20dgm368¥at her group of enbodi nents, the conpowagRag iR
formula: o LIL2 "N'Ar2 119'4 (R8)n (HB) 10 wherein the subscript nis

The CorbohavHs CRORE oF aitpHodbTREb coreRUB B IR, SbUEL FRC AR ar

l:(r)]:rggﬁn dﬁé&mfl e&}stg{gi rr% 5a{k99 G, ali@nfiNes DeMky 1 GHR 1B p6HIRRL s BpRbRalty e
substltuted with from 1 to 3 substltuents, each independently selected from the group
consisting of C,.¢ alkyl, C;.¢ alkenyl, Cs.¢ alkynyl, amino, C;_salkoxy, halogen, hydroxyl,

5  cyano, oxo, thio, Cs.scycloalkyl, aryl and heteroaryl.

[0053] The symbol R* is H or -(CH,),CO,H.
[0054] The symbol R’ is selected from H, Cy.6alkyl, cyano, halogen, haloC,_galkyl, aryl,
arylCi.galkyl and -C(O)R’.
[0055] The symbol R® is selected from the group consisting of H, hydroxy, Ci.salkyl, C;.

10 galkoxy, heterocyclylCy.¢alkoxy and -NR’,.

[0056] Each symbol R is independently selected from the group consisting of H, Cy.salkyl
and arylC,.¢alkyl or optionally, two R” groups attached to nitrogen are combined with the
nitrogen atom to form an azetidine, pyrrolidine, piperidine or morpholiine ring; wherein each
of said C,.¢ alkyl and arylC,. alkyl is optionally substituted with from 1 to 3 substituents,

15  each independently selected from the group consisting of halogen, amino, hydroxyl, Ci.¢
alkoxy, cyano, C;¢alkyl, Cs.s cycloalkyl, aryl, and heteroaryl.

[0057) Each symbol Ar' and Ar?® represents an aromatic ring selected from the group
consisting of benzene, pyridine, pyrazine, pyrimidine, tetrazole and thiophene, each of which
is optionally substituted with from 1-2 R® substituents.

20  [0058] Each symbol R® independently represents a member selected from the group
consisting of halogen, cyano, hydroxy, C;salkyl, Ca¢alkenyl, Cs salkynyl, C;¢alkoxy, haloC;.
salkyl, haloC).salkoxy, Cs.scycloalkyl-Cy_salkoxy, -NR’, -C(=NR*)-N(R®),, -C(O)R®,
-O(CH2)mOR®, -(CH2)mOR®, -O(CHa):N(R®®), and -(CH2)NR*®),.

[0059] Each symbol R¥ represents a member independently selected from the group

25  consisting of H, hydroxy, Crsalkyl, C;.¢alkoxy and -NR',

[0060] Each symbol R® represents a member independently selected from the group
consisting of H, C,4 alkyl and C;_4alkanoyl, and optionally, two R¥® groups attached to
nitrogen are combined with the nitrogen atom to form an azetidine, pyrrolidine, piperidine or
morpholine ring; wherein each of said C,4 alkyl and C;_4 alkanoyl is optionally substituted

30 with from 1 to 3 substituents, each independently selected from the group consisting of
halogen, amino, hydroxyl, C;.¢ alkoxy, cyano, C,.¢ alkyl, C3 ¢ cycloalkyl, aryl, and heteroaryl..
[0061] The symbol L' represents a linking group selected from the group consisting of a
bond, -CO-, -CHj-, -NHCO- and -CH;CO-.

11



N Ar2 R4 "(R3)n 15R3(111) wherein the subscript n is an integer of

fromO towd 20084368 | n anot her group of enbodi nents, thecearpATBAS
the formula: R3(II1A) wherein the subscript nis an integer of from

0 to 2. {'0074] In an er@%roup of enbodi ments, the co ound has t he
f or mul 40063 Tseymp alBkmggeunsiasted frpm qu@%cqnﬂsegép ®borid om 0

to 2. [PRES] | Bpup of enbodi nents, the conpound has the
formjlaeﬁoZ %%85% g'Kf'(RS)n R3(V) V\/nerein the subscript nis
an i nt q0e63] Fach spnbél R°aefesents 2 member independently selected from the group
consisting of H, C,_salkyl, hydoxyalkyl, ~(CHz)mC(O)R?®, -C(O)R® and heterocyclyl
5  substituted with from O to 2 substituents selected from the group halogen, cyano, Cj.salkyl,

C,.¢alkenyl, C;.salkynyl, Ci.salkoxy, haloC,; galkyl, oxo and thio.
[0064] Each subscript m is independently 1, 2 or 3.

[0065] Inone group of embodiments, Y' is NH and Y? is CO. In one group of
embodiments, Y' is O and Y? is CH,. In one group of embodiments, Y' is CH and Y is CH.

10 In one group of embodiments, Y'is N and Y? is CH. In one group of embodiments, Y* is CH
and Y? is N. In one group of embodiments, Y and Y? are CH,

[0066] In another group of embodiments, each Ar' and Ar® are independently benzene,
thiophene or tetrazole. In one group of embodiments, Ar' is benzene. In one group of
embodiments, Ar' is thiophene. In one group of embodiments, Ar? is tetrazole. In one group

15  of embodiments, Ar” is benzene. In one group of embodiments, Ar” is thiophene. In any of
the embodiments herein, each of the groups comprising Ar' and Ar’ is optionally substituted
with from 1-2 R¥ substituents

[0067] In one group of embodiments, L'isabond. Inone group of embodiments, wherein

L' is -CO-. In one group of embodiments, L' is -CH,-. In one group of embodiments, L' is
20  -NHCO-. In one group of embodiments, L is -CH,CO-. In one group of embodiments, L? is

abond. In one group of embodiments, L? is -CR,-. In one group of embodiments, L? is

-CR%,CH,-. In one group of embodiments, L? is -CO-.

[0068] In another group of embodiments, at least one R’isH. In one group of
embodiments, at least one R’ is -C(O)Rﬁ. In one group of embodiments, at least one R’is
25 -(CHz)mC(O)RS'. In one group of embodiments, at least one R’is heterocyclyl. In one group

of embodiments, at least one R’ is independently selected from the group consisting of:

'S—\NH NP:\ NH F:siN\— Q{N I\EN: NNH d N

he Y X hd
, o, v, 7 and Y

each of which is substituted with from 0 to 2 substituents selected from the group halogen,
cyano, Cyealkyl, Caealkenyl, C,¢ alkynyl, Ci.¢alkoxy, haloC;salkyl, oxo and thio; and
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. [0076] In another group of enbodinents, the conpound has the fornula:

0 RO 59B8300swidg43Wherein the subscript nis an int egeﬁ)CQfUSNO@m@—,go
2. [0077]In another group of embodi ments, the conpound has the

formula: 0 RO R3(VII) wherein the subscrlpt nis an |nte?er of from

0 to 2.W qr@o?lzﬂwatw la}wﬁléate@ﬂlé@el%pf elfasbarenign dhe refy ofjtiie molegplry Inpne
hal , .
G bas @ ot dptdidental ihonBREls BlefdR1a0G 3e10Ckg ot the Bloupeopsiging of:

one group of enbodinents, RL is F; R2is NBIR7 and R7 is CH3 or

4-f| uor obenzyl . [007(9] Sj%d I Ot er compounds of the present invention
are:

5N4(5-chl orothio HON f)'H're'ﬂ 'T"}' Mo (T - (4~9lehlorobenzyI am no) - 2, 4- di ox
o-1,2- di hydroqumol |§£3(4H)W"bee‘:|(§argnQe~w .

2-(4-(7-(4-fluor obenzyl ami no) - 2, 42 di oxo- 1, 2- di’hydr oqui nazol i n- 3( 4H) -
y| ) be n ma@)hezw(wymr@pn@natgs t,hemamt pﬁatmhnwnt to the rest of the molecule.

(7 fl uorobenz 0Xx0-1, 2- dr.oqui nazol i n-3(4H) -

o RS S S e SRSk Gt Th e B e i
N4(5 chl or ot hi ophen- 2-yl ) et hyl -4-(,Q f|LFJOII§-AZz (et hyl am no) - 2, 4- di ox
o- 1,2-di hydroqui nazol i n-3(4H) -y1) e am We;
2- (5-chl or ot hi ophen- 2- y Rl 24456
2- di hydroqui nazol i n-3(4H) m do) %btl c acid;
152- (N4( 5- chl or ot hi ophemr22-Yy et hpl )-4-(6-fluoro-7-(nmethylamno)-2,4
- di oxo- R3 H (IIA)

wherein the subscript n is an integer of from 0 to 2.

(met hyl am no) - 2, 4- di oxo- 1,

[0070] In another group of embodiments, the compound has the formula:

1 2
0 = | L":ﬂ"“Arz
R! S R4
/’L (R%n
R2 ﬁ 0
R® (1IB)

10  wherein the subscript n is an integer of from 0 to 2.
[0071] In another group of embodiments, the compound has the formula:
RQ

\ /\>R8
l /& Ra)n

wherein the subscript n is an integer of from 0 to 2.

(IXC)
[0072] In another group of embodiments, the compound has the formula:
15 i)

wherein the subscript n is an integer of from 0 to 2.

[0073] In another group of embodiments, the compound has the formula:

13



1,2-di hydroqui nazol i n-3(4H) -yl ) benzam do) aceti c aci d;

N( (5- chl oyet0ésabsan- 2-y1) (1Htetrazol - 5-yOret hyl ) - 4- ( 6- BuiSS00F079076
(et hyl am no) - 2, 4- di oxo- 1, 2- di hydr oqui nazol i n- 3(4H) -yl ) benzam de;
2-(4-(6-fluoro-7-(nmethyl am no) -2, 4-di oxo- 1, 2-di hydr oqui nazol i n- 3( 4H) -
20 yObenzani do) - 2- (t hi ophen- 2- ypacetl aBf d:
2(4(6f|uoro7(rrethy|amn-2 4 \

yl ) benzam do) - 3- (t hi ﬁgpen 2-

Nd(1Htetrazol -5-yl) 7T
di hydr oqui nazol i n-3(4 I@

25N( (3-chl or ophenyl ) (& st razol - 5 yl) met hyl)-4-(6-fl uoro-7-(methylam
i no)- 2,4-dioxo-1, 2-di hydg®oqui nazol i n- 3(4H) - beenzqm Q§

N( (4- chi orophenyl ) (1Htetrazol -5-yl1) met hyl )-4-(6-fluoro-7-(nethylamn
0) - 2, 4vhtirein thelsubsatiphpds aymisgazof fromP(id4R) - y1) benzani de;

R AP R a2 - oo
2- (4-chl or opheny1) - 2- (4- (6-fl uoro-7- (rrethgdam no) - 2, 4- di oxo-1, 2-

di hydr oqui nazol i n-3(4H) -yl ) benzam do) %e;et %ci d, WO
2008/ 036843PCT/ US20071079076 O = | >
Or Oads rreRhyI RQ)) 2, 4-di oxo-1, 2-

2- (3-chl or opheny1) - 2- (A

di hydr oqui nazol i n- 3(4H) - en2ani ®Pmcetic acid;

4- (6-fl uoro-7-(nethyl X0- 2H- benzo[ e] [ 1, 3] oxazin-3(4H) -y1)-N
((5- nethylthiophen-2-y1) CiH tetrazol -5-yl) et hyI ) benzam de; 5net hyl

2- (5-chl or ot hi ophen-2-y1) -2-(4-(6-fl uoro-7-(nethyl akh 0) - 4- oxo- 2H

ben o[ : L - glzig[gga cet ate;
ﬁ ?@dg%%@%%%@?ﬁé{%nmmh%gﬁ , 4- :6%)(2 1, 2- di hydr oqui nazol i n- 3(4H) -
y Oo enz 460759 )In 2n¢themgrolyy off dlhb:;nﬂimmtﬁ,-tkz@empomd &es the formula:
2- (5-chl or ot hi ophen-2-y1) - 2-(4-(7- (et hyl am no) - 2, 4-di oxo- 1, 2- 10
di hydr oqui nazol i n-3(4H) -yl ) benzanmi do) gcet Rc aci d;
i =18 2, 4- oxadi azol - 3- yOret hy
4 \ \/bRB
) 1R2- di hydr oqui nazol i n-3(4H) -y1)

1) -

4-(6-fluoro-7- (methyla% 1
benzami de; N-(( A

1H t et razol - 5-y1) (m t oR¥prigt Al ) - 4- (6 fl uoro-7- (et hyl ani no) - 2, 4-
di oxo- 1, 2- di hydr oqui nazol iR 3(4H) -yl ) benzami de; \2)

wherein the subscript n is an integer of from 0 to 2.

[0076] In another group of embodiments, the compound has the formula:

0 R°
S
o ¢ N

Rl /@)L é‘*)URB

N 8

I (R®)n
R2 /N

10 R (VD)

wherein the subscript n is an integer of from 0 to 2.

[0077])In another group of embodiments, the compound has the formula:

0O R
O =~ l N)ﬁ\,\sj
= \ N R* }\RB
(R®)n
RZ
R® (VID)

wherein the subscript n is an integer of from 0 to 2.
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154- (6-f | uor o- 7- (met hyl am no) - 2, 4- di oxo- 1, 2- di hydr oqui nazol i n-3(4H) -y

1) - N ((Swoebéymsypenyl ) (1Htetrazol - 5-yl ) net hyl ) benzampggius2007/079076
4-(6-fluoro-7-(nmethyl am no) -2, 4-di oxo 1, 2-di hydr oqui nazol i n- 3(4H) -y1)

- N ((3quorophenyI)(lI—I—tetrazoI rret mde

N4( 5- cHOOF8t Hingpriist goyn pf gnb%mn@ #\ﬁﬁp %rlw QSRR i5FHIC132YYY et
hyl) - 3@4R? Ikoxy; and n is 1.
4-(6-fl or oo _a%o etnhRI la?nljlI n%)lsg ﬂauéyl X aryicbﬁag(y% %rltsjclqlﬁllo azol 1 él EI1nl—|)lil§/SI )
benzamldene giduplof embodlments R!is F; R? is NHR and R’ is CH; or 4- ﬂuorobenzyl

2- (5-chl orot hi ophen-2-y1)-2-(4- (6 fl uoro-7-(nethyl am no) - 2, 4- di oxo-

1,2-di L[Pﬁ%?%tﬂﬁﬁtﬂleﬂ Qmifohlls of hOBrREGNIARNAGEARL €

3-(5-c¢c en-2-y1)-3-(4-(6-fluoro-7-(nethylam no)- 2, 4-di oxo-1,

2- di hyd 4

2580 z.ych’ﬂt‘LBﬂé% ﬁé(%erf%f%b e e TR T
no) - 2,d4h}q Qfrako Bn- 940 pRu Aae) | n 3(4H) - ypbenzam de;

N( (3, 4-dichl orophenyF) (IH-tet razol - rfzamet hyl ) 6-fl uoro-7-

(met hyl ani no) - 2, &@r(dx(é-fmozownhxlamwmz dlomﬂ,zs@h roquipgrohiasiidE:;
N ((3,5:dichlg 1 et razol -5-ypnet hyl )-4-(6-fluoro-7- 30
(m(e§ hy P’ 9&? ‘ioc}%lﬁﬂ%’ﬁgé“l‘ﬂz"ba‘;ﬁ%‘id‘%u. hazol i h- é(4H§ yl ) benzani de;
N- (( (él (7-(4-fluorobenzylamino)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-
1H-tetrazol - 5- (\1{01))( - trlfluoronethoxy)phenyl)nethyl) 4-(6-fluoro-7-

( méPhy yBheiramigo)B-tthieopbent2-yDarapgarie@tidhazol i n- 3(4H) - ypbenzani de; WO

2008/ 036843PCT/ U 7

N( (5- chl or ot hi opﬁgg& ({h?oﬁ?lgo%th % Dn}letgylzid'rﬁc]iqr 7% 7£m5thg>l<a%n?z fr-dioxo-

zllm)sgﬁgl meﬁﬁgﬁoguﬁﬂzmgﬁ%@?) gl)gfnﬁ)a/g mﬁecag_ oI in qsqyg}rg Eé}%&%z am dg_(

2- (5-chl or ot hi op Iqrgthiophen-2t)-4- ® 10- 5 WORL3Y 4H)

- 5yl gﬂ;@q

N4(>1/H2tetraz F{ﬁ%&ﬁﬁ Eﬁﬁg{)?)?}rb?ﬁagg(ri%)ﬁg%tﬁyﬁcidphenyChet hyl)-4-(6-fl uoro-7-

(2 m¢fhyl ami no) - , ﬁ fZ—(dN' -((f echior@thitiphye 2 gyipmatlasd p#(6-fB0OrHHY (rptheraeng )i 4-dioxo-
- mor phal i.no . . o

2-( 5 b rjdﬁilgvﬁﬁﬂﬂé‘fé%ﬂlﬁl:%@“ZDP%’ZG%II‘?q)%FGFlfs a¢idy et hyl ani no) -

2, 4-di oxo-1, 2-di W%%Wrsﬁz@hbﬁlz%ﬁﬂtﬁmt% wmﬁ)w( oro-7-

10N—(1 (5-chl orot hiophen-2-y1) - 2-"hydr oxy ethyl% 4- (6-fluoro-7-(nmethyla
m no) - (methylamino}-2,4-dioxe-1,2-dihydroquinazolin-3(4H)-yl benzam1de

2-(4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-
20  yl)benzamido)-2-(thiophen-2-yl)acetic acid;
2-(4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-
yl)benzamido)-3-(thiophen-2-yl)propanoic acid;
N-((1H-tetrazol-5-yl)methyl)-4-(7-(4-fluorobenzylamino)-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)benzamide;
25 N-((3-chlorophenyl)(1H-tetrazol-5-yl)methyl)-4-(6-fluoro-7-(methylamino)-
2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)benzamide;
N-((4-chlorophenyl)(1H-tetrazol-5-yl)methyl)-4-(6-fluoro-7-(methylamino)-
2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)benzamide;
2-(5-chlorothiophen-2-yl)-2-(4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-
30 dihydroquinazolin-3(4H)-yl)benzamido)acetic acid;
2-(4-chlorophenyl)-2-(4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)benzamido)acetic acid;

15



2, 4- di ox0- 1, 2-di hydr oqui nazol i n-3(4H) -yl ) benzam de;

2- (5- chl owot2besapbeB- 2- y1) - 2- (4- (6-i odo- 2, 4- di oxo- 1, 2- di bygfuess7deH9s |
n3(4H) - yGbenzam do) aceti ¢ aci d

2- (5-chl or ot hi ophen-2-y1) - 2- &g |sopr oxy- 2, 4-di oxo-1, 2-

15di hydr oqui nazol4@-@ylarpbepye @ﬁﬂé}’ aming) 24 dioxo-1,2-

2- (5- CFHI (ﬂh%g ﬁl?—?}@]’?%l@})%ﬂéﬁﬂlﬁg)aéﬂgla%ﬁp 1, 2- di hydr oqui nazol i n- 3(4H)

- I)ben
3- (N4( 5-chl or ot h|49¢ﬂ%ﬂ0r8-Mﬁﬁdﬂ@tlhﬁinb)—4-o@c6-ﬁ-I-bamEe]El(:ﬂet:imi A e))-R-#5-d

i oxol, 2-dj hydroquin enzam do) propanoi ¢ aci d;
<

202- ( 5 Rtihyienicaph ghﬂé{ ?E?Z%S(ﬁyw?}hﬂptl%?%mﬂe( met hyl ar ni no) - 2, 4- di oxo
-1,2- dihyd 3 -OH-
2<M$WM%WW@%M%JW%WmW%%%%
2- di hyénmde]] hé]mhnn—ﬂﬂ)-&l—)beh)zaﬁrdn}ﬂcbtabeybenzam do) aceti c aci d;

2- (2-chl 4- (6- 2,.4-d 1, 2-di I
oz sl o TRk pen) e R
2-(5- C?AZ o i @D R[5 -Rreth bl thdpher3 g&éﬁc%ﬁﬁ f1 uoro-7-(nethyl am no)-2, 4

- di

- di oxoZI, nydr oqui nazol i n- 3(4 -yl ) benzami do) aceti c aci d;
(S)-N((5-chl orot Iﬂr(éﬁrﬁlém‘wtlquil)%(l-a-bd)@-(a (%(mmﬂlyhmnnq)-%mhamahﬁ-azol - 3-

yl égzt %Yﬂs)gléo‘lc&yﬁr)aggfg&gfﬁgglfb an¥1dc%ace ) acld’ 4- di oxo- 1, 2-di hydr oqui nazol i

(R) N( ('5- chl or ot IN- t&mraﬁ%bhérﬁqu}qs 4:;:5—'4@3 Hi%98:0=112 3. Aa@s2sli Bgighefyl)-
y Onet hyle 4-(6-fluoro-7-(neth 4- di oxo- 1, 2- di hydr oqui nazol'i n
-3(4H) 4 @rfjmcpﬁa(meﬂylammo) -2,4- xoxo 12 1hydroqumazohn—3(4H) yl)benzam1de

N (2- am no- 1- ( 5- t /5

(m(at hyl ani no)(2 AR gé?@gﬁsﬁ}#ydr 9%?@8’?‘@@%&3&@ MmO %4

2- (5- cldisxoot, pidihydesyu iha;tdl)n—Z@(Hi) }(I)Beﬁiauﬁdé; 6- (et hyI am no) - 2, 4- d| oxo 1,
2- di hydroqui nazol i n-3(4H) -yl ) benzam do ci"acetl c..ac

5NE? 5- chl or ot hi oftérfluerg-vy(iethaming), & O)Sfidf@tqum%memhnﬁ&f&ﬂ)-N-

(5~ o e e b Rt ok hzal - 3-y1) et hy
1) - 4-(6~fluoro-7-(methylamino)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-y1)-N-
gf-e(nZa @efﬁuorop}geg?f)nﬁ ﬁatraz& 5—)%)metﬂy8%(enzam12dedl hydr oqui nazol i n-3(4H) -y1)
N-((5-chlorothiophen-2-yl)(5-0x0-4,5-dihydro-1,2,4-thiadiazol-3-yl)methyl)-
20 4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)benzamide;
ethyl 2-(5-chlorothiophen-2-yl)-2-(4-(6-fluoro-7-(methylamino)-2,4-dioxo-
1,2-dihydroquinazolin-3{4H)-yl)benzamido)acetate;
3-(5-chlorothiophen-2-yl)-3-(4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)benzamido)propanoic acid;
25 N-((2-chlorophenyl)(1H-tetrazol-5-yl)methyl)-4-(6-fluoro-7-(methylamino)-
2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)benzamide;
N-((3,4-dichlorophenyl)(1H-tetrazol-5-yl)methyl)-4-(6-fluoro-7-
(methylamino)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)benzamide;
N-((3,5-dichlorophenyl)(1H-tetrazol-5-yl)methyl)-4-(6-fluoro-7-
30 (methylamino)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)benzamide;
N-((1H-tetrazol-5-y1)(3-(frifluoromethoxy)phenyl)methyl)-4-(6-fluoro-7-
(methylamino)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)benzamide;
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2- (5-chl or gt hi ophen-2-y1)-2-(4-(6-fluoro-7-(nethylam no)-2, 4-di oxo-1,

2- 10 di hydrossisgazol i n- 3(4H) -y1) - 3- met hoxybenzam do) acebirgsdsbdioors
((5-chl orot hi ophen 2- yl)(ll—l—tetrazol 5-ypnet hyl ) - 4 (6 fI uor o- 7-

ey n0) 2 4 s oot opten s VSR o L2 4 Shadtufif 1Y 12
I( § 5-¢ h'Wﬁm@re@.rfru%ra@qﬁl%ﬂ@m&o)%,@dmrﬂz.all&déoqamgb1ﬁ£9d4}ﬁ: yl) met hy

4- ( 6- f Iyldbewzatridayet hyl am no) - 2, 4- di oxo- 1, 2- di hydr oqui nazol i n- 3(4H) -y1)
-3- 15 met hoxybenzam

((5- ohl or of ht SpherBENEbtiauhen 2362 grojear hirdmirqayinareli-3450-

(rre'ghyly@)gbﬁgg)mgﬁ geg%%a-dbenzo[ e][ 1, 3] oxazi n- 3(4H)-y1) benzam de;
2- (N45-chl or ot hi ophen 22yl ) et hyl ) - 4- (6- f| uor o- 7- ( net hyl ami no) - 4- oxo-

2Hbenzo[e] [ 1, 3] oi‘ht(llH—-@(rdZd)l*Sysﬂ)iéﬁmonm)eihﬁlph@nﬂamdhyl)-4 (6-fluoro-7-

B

3-(5-chl orot hi opmﬁm%hwﬁﬂcearﬂé (Gféhfdrétﬁfoghgn-ﬁ%t 54 -aTIRSNo=A (A% Ry HRRY)Z

o[ e][1, 3] oxazin-3(4H)-yl)benzam doi) ropanoi c “aci

2I (4- (6 dlgasedﬂrd M@pﬁymazﬁlw@(éﬂ)- mw@aﬁm{a@qu 3] oxazi n-3(4H)- 25
2
R oo o RS- Gl o Bh -2ty ety Drde(G- Bporny RV BTR M1

enzo[ e]z[zﬂ=d13k@>idemyc&béhﬁaazdmlmmypgm@mdép) N, N- di met hyl acet am de;

N-(1-(5-chl oroth| hen- -yl %é)yrrolldln 1- ﬁleeth yl)-2-(4-(6-f
| uor o- 7- CthI’Otthp en-2 yl) 2-(4 -lodo-2,4-dioxo-1,2-dihydroquinazolin-

(et hybg,ﬁc{)&g bfﬂfﬁéﬁﬁﬁg‘?tg‘?#d)[ e] [ 1, 3] oxazi n- 3(4H) -yl ) phenypacet ani de;

30N- (2 Ophen-2-y1) - 2- oxoet hyl ) - 2-(4-(6-fl uoro-7-
(met hyl ani no) - 4- Gx6-chldrbibipheePiyl)-B] HkGmopropoXy-4ydippdié 2y f | acet ami de,

(R%) bgﬂyﬁ%q&%;gé?%%@%ﬁeﬁyl am. 5@21%?8?3%’(10 2VI—\|bbenzo[ e] [ 1, 3] oxazi n- 3(4H)

2008/ 036843PCT/ US2QQ 4 R4 @fdfBen-2-y1)-2- 4-(2,4-dioxo-1,2-dihydraquingzolin-3(4H
(S)-2-(4-(6-fluor 397 {rret ;E/)an ryo% X0- 1Zolz{l-obenz%)y fo[ u11n %;(nazﬁ n)3(4H)

-yl ) behbkenrasiido)Betibecid) pr opanoi ¢ aci d;

oL vor o T e, ok s S RSTOL L b S e Y Bl
L e o (i o) o
2-(5 chlororiq ophen-2-yl)-2-(4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-methylbenzamido)acetic acid;
2-(5-chlorothiophen-2-yl)-2-(4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-
-dihydrogquinazolin-3(4H)-yl)-2-methoxybenzamido)acetic acid;
2-(2-chloro-4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-dihydroquinazolin-
25  3(4H)-yl)benzamido)-2-(5-chlorothiophen-2-yl)acetic acid;
2-(5-chlorothiophen-2-y1)-2-(2-fluoro-4-(6-fluoro-7-{methylamino)-2,4-dioxo-
1,2-dihydroquinazolin-3(4H)-yl)benzamido)acetic acid;
(S)-N-((5-chlorothiophen-2-yl}(5-ox0-4,5-dihydro-1,2,4-0xadiazol-3-~
yl)methyl)-4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-
30  yl)benzamide;
{R)-N-((5-chlorothiophen-2-y1)(5-0x0-4,5-dihydro-1,2,4-oxadiazol-3-
yDmethyl)-4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-

yl)benzamide;
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2- (4-(6-fluorg-7-(nethyl am no) - 4- oxo- 2H benzo[ e] [ 1, 3] oxazi n- 3(4H) -
yebenzaniwe)hngydskiizophen- 2- ypaceti ¢ aci d; PCT/US2007/079076

2-(4-(6-fluoro-7-(nmethyl am no) - 4- oxo-211-benzo[ e] [ 1, 3] oxazi n- 3(4H)
10 yl ) benzami do) - 3- (t hi ophen-2-yepropanoi ¢ aci d,
(S) - 2- (4- (6- f | uoMd{ZFahinst- h{§-altorashiophanxdyyR13-orostiled- (G fl8proxazi n- 3(4H)

- yl)b | do) -2~ phenyl ' id: . hyl

2- {5) cﬁ%&ghﬁlﬁ%ﬁﬁ%ﬁ:@g%?’gi%%yil}"?cﬁf—lﬁz%?’gW-D(yr]r@teﬂ%%ga@g’n 0) - 4- oxo- 2Hbenz
1,3 i n- ' fo-8-5@bMylamino)-2,4-dioxo-1,2-

AL Pt o Mo e e e

benzo[ F|udRea2 i HI0ensapaao BAFIKoCHE et at e; _

03031 -y1 ) benz ant §07 SRRV R IR sYRRARERF MhiBto 6. 2] oxaz!

2- (5- cf(hﬁﬂ@ldﬂ:hiﬁ@jﬂ@,ﬂ—-d«?oxol),2%1(%@11&@61%}3644{)&3&%&51@&&2o[ e] [ 1, 3] oxazin

- 20 3(4H)-yl ) benzam do)aceti c aci d; . )

N- (2- ami no- 1- (5- é‘ﬁ(@r“@ﬂ%’@m’éﬁn@:ﬂlﬁ“-0201‘3‘_)(%@111%%)1’%»4(%<3f1!%r%¥17m6thy1)-

(5 chi s b G A e Rs 0 Ebic L B ARpEbA AT S RANRARARE | oty

1) - 2-(S-chlorothiophen-2-yl)-2-(4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-

B S TS AL G 2R3 RLEh b3l oxaz n- 34 -y1) ber

252- (5~ chi or ot i aplieIinforhlophed4-iff1 ltbirdzofs PfretiyR@ng Asld-2. 3] oxazi

n- 3(4H) - yQbenzam do) aceti c aci d; . _

(( ? c?I(mftrl;iyllmnipbn)eh‘i-zﬁqxb)I,Zﬂﬂgtqutﬁrmelimgf%ml}wmmn&aﬁndﬁ;( 6df | uor
0- /- me am nQ) - 4- 0- enzo Azl N- -V :
N4( 5- chl or gt hi op%@?%?@Pﬁﬁ‘ﬁﬁlﬁéﬁ%‘%ﬁ@%ﬁaﬁoéﬁrﬁ%%{%ﬁ%ﬁﬁ%ﬁﬁ%r
0- 7-  3Q.(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-3-

(et hyl am no) - 4- oxo-2H benzo[ e] [ 1, 3] oxazi n- 3(4H) -yl ) benzam de;
( (35 chmestlaxybengaande- y1) (5-t hi oxo- 4, 5- di hydro- 1, 2, 4- oxadi azol - 3-

Vv bansasy ady- kB HA A PRt Bl BRREF Bl kb 0 %221 - 3

(4H)-y1l) benzam d

2- ( 5- climemgldniaphebxe2¥lhenZoef (oiin Y UHIyDEenzatdidnzo[ e] [ 1, 3] oxazi n-
3(4H) -yl ) benzam do) acetate; . WO 2008/ 036843PCM S2007/ 079076

2- (5- chl or ot hi opRe@-t5yhiarothjophers2rdimsinyind-§adluore-pémebylannnolst-exeZn

3(4H) - j . AGEehC o
2-(5- C%F%&iﬂﬁﬁ%ﬂ%ﬁ?f@%}fy@ ? garl('uflo%atc%tﬁ %c}lq’oxo- 2H benzo[ e] [ 1, 3] oxazi n-
3(26) - Abenzam d@)@eshldrothiuphen-2-yl)-2-(4-(6-fluoro-7-(methylamino)-4-oxo-2H-
benzo[e][1,3]oxazin-3(4H)-yl)benzamido)acetic acid,
3-(5-chlorothiophen-2-yl)-2-(4-(6-fluoro-7-(methylamino)-4-ox0-2H-

benzo[e][1,3]oxazin-3(4H)-yl)benzamido)propanoic acid;
2-(4-(6-fluoro-7-(methylamino)-4-oxo-2H-benzo[e][ 1,3]oxazin-3(4H)-
25  yl)benzamido)-2-phenylacetic acid;
2-(5-chlorothiophen-2-y1)-2-(2-(4-(6-fluoro-7-(methylamino)-4-oxo-2H-
benzo[e][1,3]oxazin-3(4H)-yl)phenyl)acetamido)-N,N-dimethylacetamide;
N-(1-(5-chlorothiophen-2-yl}-2-ox0-2-(pyrrolidin-1-yl)ethyl}-2-(4-(6-fluoro-7-
(methylamino)-4-oxo-2H-benzo[e][ 1,3]oxazin-3(4H)-yl)phenyl)acetamide;
30 N-(2-amino-1-(5-chlorothiophen-2-y1)-2-oxoethyl)-2-(4-(6-fluoro-7-
(methylamino)-4-0x0-2H-benzo[e][1,3]oxazin-3(4H)-y1)phenyl)acetamide;
(R)-2-(4-(6-fluoro-7-(methylamino)-4-oxo-2H-benzo[ ][ 1,3 Joxazin-3(4H)-
yl)benzamido)-3-phenylpropanoic acid;
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53- (5-chl orot hi ophen-2-y1)-3-(4-(6-fl uoro-7-(nmethyl am no) - 4- oxo- 2H
benzo[ e] [Wo3h é448- 3(4H) - yf | benzam do) propanoi ¢ aci d;

((3-chlor oghe%@%) (41H- tetrazol -5-yl)nethyl)-4-(6-fl uoro- ?C(T’rygtz 0;10;9#17?10
) -4- oxo-2H benzo[ e][ 1, 3] oxazi n-3(4H) - yfl benzam de;

2- ( 3- chl or opheny I$)}-2-(446-(tofd-Tramethylaqried )b Hehenzo [} 0.3 MitazibeB (4H)-
benzo[ ebllijl, 3] Qx g’]n- ?;&4H%-Abenzad‘_n' do) acetic acid;

N45- chi% SIEFH‘PB?B% TPBENyIDTORARCIASIS 2. yOret hyl ) - 4- (6-f | uor o- 7- (et hyl ani
no) - 4- oxo-2H benz J%@( b Rmel-4 &eBidp; in-3(4H)-yD-N-((5-
2- (5-chl orothi ophme %Jc{/r%) -2- (%ﬁgnéié{%x&&ggﬁzo[ eé]j?i?:]g}](%z)l(rég n-)3%)4l—l)(-(

y| ) benzasthylthiepheniZeyl)¥d Hatetrazol-5-yl)methyl)benzamide;

152- (5-chl t hi 22:y1) - 2-{4- (7 (45 b | ani < 4- 52 H
bensol el [ 1. 3] oxadb et A HoBe D LA atio) 4 e
N45- chIbgﬁgg[gj)[gpj&gz@:ﬂmj_ﬁnm@ﬁdo?c@gpaq@- yl)methyl)-4-(6-fluoro-7-
(et hyl am no) - 4- oxo- 2H- benzcr)‘lg;a] [ 1, 3] oxazi n;gg_f_m-i) -y1) benzam de;

3- (N45- chl or ot hi @pldel§-uaypy7rimetylaminoy-¢-oxp benzo%/ s Hoxaz-AhD4- oxo-
2H 20 | B-3(4H) - e [ i d;

(s cootPRERb G SRR TG E ) STLPLOPTE E By o

(et hyl ani no) - 4- @x@-@Hhkee 7okt ylard e X a0x0-23{-Bédzo el 1BJoxxin-dELH)-
(S)-N((5-chl orothi ophen-2-y1) (5-0x0-4, 5-di hydro-1, 2, 4- oxadi azol - 3-

yl JRet Hbpnzamido)f3-(siophen-2¥bPFRPRBIC B8l 4- oxo- 2H benzo[ €] [ 1, 3] oxazi n- 3

4H) - yeb i de; : . )
SarR N o o K8k g6 fiugro. T methylamino) 4-pxq:ZHchenzolel[ 1. 3loxapin 3GH).
7-  (metynpkaaitid))-Aphetgladbtibsigof ] [ 1, 3] oxazi n- 3(4H) -y1) benzani de;
o O o a2 Gradorgtacagn 2515 3G 6 TRore s e aminey £ oROFH. "

5-chl i = - | thyl)-4-(7-fl -6- 30
o P pRRAON AR Az A bbb oy ) ot ) -4+ (7- T uoro

2- (L5- chl or ot hi opleén 2-(§ThlaRethibphdn-2iyle2-(4-6-Recdck(mathplaming euoxmwlin- 2

(1H)- yl)b ) do).acetic acid, . )

2- (5- C%ﬂé@i?ﬁﬁﬁ%@%n%’?é%-ylgbe(%@r@@_oﬁcﬁ?}% 1- oxoi soqui nol i n-2( 1H) -

yl) benzam do) aCetZL(f-&H&Qt’hioph.en-z-yl)-2—(4-(8-methoxy—4-oxo-?.H-benzo[el\){1,3]oxazin-
2- (4-(6-carbanpyl- 1-oxoi soqui nol’i n-2( 1H) -yl ) benzami do) - 2-( 5-

chl or o3¢ Bpyieben2amisadaseiicacidi d;

2-(5-chlorothiophen-2-yl)-2-(4-(7-methyl-4-oxo-2H-benzo{ e][ 1,3]oxazin-
20  3(4H)-yl)benzamido)acetic acid;
N-(2-amino-1-(5-chlorothiophen-2-yl)-2-oxoethyl)-4-(6-fluoro-7-
(methylamino)-4-oxo-2H-benzofe][ 1,3 ]oxazin-3(4H)-yl)benzamide;
N-((5-chlorothiophen-2-yl)(5-oxo-4,5-dihydro-1,2,4-oxadiazol-3-yl)methyl)-
4-(6-fluoro-7-(methylamino)-4-oxo-2H-benzo[e][ 1,3]oxazin-3(4H)-yl)benzamide;
25 2-(5-chlorothiophen-2-yl)-2-(4-(6-ethyl-4-oxo0-2H-benzo[e][ 1,3]oxazin-3(4H)-

yhbenzamido)acetic acid;
N-((5-chlorothiophen-2-yi)(1-methyl-1H-tetrazol-5-yl)methyl)-4-(6-fiuoro-7-
(methylamino)-4-oxo-2H-benzo[e]{ 1,3]oxazin-3(4H)-yl)benzamide;
N-((5-chlorothiophen-2-y1)(2-methyl-2H-tetrazol-5-yl)methyl)-4-(6-fluoro-7-
30  (methylamino)-4-0x0-2H-benzo[e][ 1,3]oxazin-3(4H)-yl)benzamide;
N-((5-chlorothiophen-2-yl)(5-thioxo-4,5-dihydro-1,2,4-oxadiazol-3-
yl)methyl)-4-(6-fluoro-7-(methylamino)-4-oxo-2H-benzo[e][ 1,3 Joxazin-3(4H)-yl)benzamide;
methyl 2-(5-chlorothiophen-2-yl)-2-(4-(6-methyl-4-0x0-2H-
benzo[e][1,3]oxazin-3(4H)-yl)benzamido)acetate;
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2- (5-chl orot hi ophen; 2-y1) - 2- (4- (6- cyano- 1- oxoi soqui nol i n-2( 1H) -

y Cbenzamiggqasaibgazaci d; PCT/US2007/079076
52- (5- chl or ot hi ophen- 2- yl) 2- (4-(1-oxoi soqui nolin-2(1H)-yebenzam do) a

cetic acid;

2-(4-(1- 0XOi soqui2d6#dhﬂorﬁtﬂﬁdﬁ)1emﬁsrl)za-tﬁql-dj@})nem}(l{4m>®pﬁéibclzz@@éhél@(@ziaci d;

§|§geﬁ55‘ﬁ# 5\%'2 @_éé¥%3301d(4 (6-cyano- 1- oxoi soqui nolin-2(1H) -

104- (4- car banmoy 121(5%%r5mw19h&9b1m 24 D-ettly)- B3 IM-Bénzo fe] (193]60d201- 94l )0

phen- 2-ypacetic acid
2-(5- ctvl)belmamum)mczclﬂl) 2- (4- (4- cyano- 1- oxoi soqui nol i n-2( 1H) -
yl ) benzam do) ace

2- (%-chl or ot hi ophe(ﬁ-‘%?%;%mo?hﬁllfz(y@ %‘ﬂﬁ'ﬁ%@oT' oQBF@%ﬁ“‘.%%T”‘ Oxcb%IfEH) 15

yebenz 3£ 1pLG $lok SziA G (4H l)benzamldo)propanmc acid;
2-(4-(4- bror;g %}Ooxm sgqu)lbrr\ol I n-2(1H) - Abenzam do) - 55 chl or ot hi ophen-
2- yDacetic aci dN-((3-chlorophenyl)(1H-tetrazol-5 -yDmethyl})- 4—(6 uoro-7-( methylarmno) -4-

R

203- ( 5- chl or ot hi QF{B&jhic&omkhyﬁ-%@l-(@&lddrwF(meﬂt}ﬂimﬁlbyhmbm}- 2, 4- di oxo-
1, 2- di hydroqui hazqlin-3(4H) -yl Thenzyl am no) pr opanoi ¢ aci d;

2-18. CF?FW] a@ﬁ@mnﬁ(ﬁ))-ylﬂlepaamléo}ap Era51%- (et hyl ani no) - 4- oxo- 2H

b 1,3 -

35 chl or ot hi opREle 2oy BT RENDRLES SRELBRLF L6 MuowoT pcthylgming):

?z?éo[ﬁ%dxb;ﬁ@kﬂf[ﬂzﬁ]ﬁmﬁ%ﬁészm?ﬁmI});’inm cﬁam dI gl 4
- chl or ot hi op (eﬂa- %% e RA/’ 0 buor[o ?rﬁ(}/xa%m_% 22, 4-di

oxo- 1, 2-di hydro p yl) ‘éﬁ@iﬁ enzoje )

Zi((3-( l’lgg.)ﬂ/’l c]aj‘%glglagiazyl am?no) 9%4 di oxo- 1, 2-di hydr oqui nazol i n- 3(4H

ure -2- (t hi ophen-2-ypacetic acid;

3025 ( 3- (4 ( 7- ( 4- 2HGehidrethiophem nid)-2 2447—ﬂ4-ﬂmmh¢@ythrmy@h=4rqmﬁblzol i n-3(
2 (5- SRR SRS D et o Rt B0 7 (et hyl i no) - 2, 4-di oxo
-1, 2- di hydr oqui pags.chlbrsthibipheryhyRemethyitheize0) S0 etetts )46 luoro-7-
(methylamino)-4-oxo-2H-benzo[¢][1,3]oxazin-3(4H)-yl)benzamide;
3-(N-((5-chlorothiophen-2-yl)methyl)-4-(6-fluoro-7-(methylamino)-4-oxo-2H-
20  benzo[e][1,3]oxazin-3(4H)-yD)benzamido)propanoic acid;
N-((5-chlorothiophen-2-yl)(1H-tetrazol-5-yl)methyl)-4-(6-fluoro-7-
(methylamino)-4-ox0-2H-benzo[e][1,3]Joxazin-3(4H)-yl)benzamide;
(S)-N-((5-chlorothiophen-2-yl)(5-0x0-4,5-dihydro-1,2,4-0xadiazol-3-
yl)methyl)-4-(6-fluoro-7-(methylamino)-4-oxo-2H-benzo[e][ 1,3]oxazin-3(4H)-yl)benzamide;
25 (R)-N-((5-chlorothiophen-2-yl)(1H-tetrazol-5-y)methyl)-4-(6-fluoro-7-
(methylamino)-4-oxo-2H-benzo[e][ 1,3]oxazin-3(4H)-yl)benzamide;
2-(5-chlorothiophen-2-yl)-2-(4-(7-fluoro-6-(methylamino)-1-oxoisoquinolin-
2(1H)-yl)benzamido)acetic acid;
N-((5-chlorothiophen-2-yl)(1H-tetrazol-5-yl)methyl)-4-(7-fluoro-6-
30  (methylamino)-1-oxoisoquinolin-2(1H)-yl)benzamide;
2-(5-chlorothiophen-2-yl)-2-(4-(7-fluoro-6-methoxy-1-oxoisoquinolin-2(1H)-
yl)benzamido)acetic acid;
2-(5-chlorothiophen-2-y1)-2-(4-(6-ethyl-1-oxoisoquinolin-2(1H)-

yl)benzamido)acetic acid;
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2- (5-chl or ot hi ophen-2-y1)-2-(3-(6-fluoro-7-(nethyl am no) -2, 4-di oxo-1,
2- di hydr@auossamedssn- 3(4H) - yl ) benzami do) acetic acid;  perus2007/079076
2- (5-chl or ot hi ophen-2-y1)-2-(5-(6-fluoro-7-(nethylam no) -2, 4-di oxo- 1,

2- di hydroqui nazqgl i n-3(4H) -yl ).t hi ophene- 2- car boxam do) aceti c aci d;
52- (5- chl or ot hi o&h@nt caghamayl-l pxooauingling 2 H)rdibspramtabd (2, 4- di oxo- 1

, 2- di | 76l J1¥a = .yl ) t hi ophene- 3- car boxam do) aceti c aci d;
2-(5- cngﬁr@gﬁ?ggﬁgrﬁggg{f) - c{,( 2-(4-(6-fluoro-7-(nethyl am no) - 4- oxo- 2Hb

enzo[ e] [ 1, 31oxazi2at5aMddpthigthen?l ) p2 €4 dédcgmoabekdisoqinalin-2(1H)-

2- (5- chk}%r ot hi.ophen- 2-1.y.1) -2-(4-(7-fluoro-6-(nethylam no)-1-oxoi soquin
olin- % ?WI%?‘EF@WZ’? dani no) aceti ¢ aci d;

2- (§-chl or ot hi - ; 2 (8y-5 491 Bxdiz | AR 45 '
{5150 Chons AR 1 b R A0S oA
2- ( 5- clakids ot hi ophen- 2-y1) - 2- (4-(7-f1 uor o- 6- ( met hyl ami no) - 1- oxopht hal a

i n2(1H) -yl ) ben ] acetic acig, 150ethyl . , .
(e chl o of hi opRaH-Gg¥pRoatindli Ay FRsHAmido) Fobisghen?dpesticgsiss
2H benzo[e][1, 3 ' g ' i( 1ED)-
2- (5-chl E)rl)'g hi o]p%)é(ﬁ_-z%{lb;l) -2- ?%b%%ﬁ%?ﬁ(/? @%ﬁ%%%%ﬁﬁ&félm%?&lg%qw nol i n-
2( 1H) - yhbyusemidmuestipacidi i ¢ acid; and _
i: gei gg(g: ihlz?r ot h'49({3@0%.%3.%&51?-{1po?c%ﬂ‘.xaaiﬁgﬁn(ﬁ(liﬁ:yfl) o ami G)Qirg—&}ﬂn%%igﬁ‘?eh?’
20di hy drayidetieaedd;i n- 3(4H) -yl ) phenyl) - 1K1, 2, 4-tri azol -5-yl t hi o) acetic
acid. [0080] Consistent with the practice of those of skill in the
art, unl abel ed bérd<hiaogiophengsd)-m(4-4d-ayrnant-exusayinadinA(hidy) are

gaggéﬁb%%or)%ﬁc%hbyl (CH3) groups. General Synthetic Schenes

2-(5-chlorothiophen-2-yl)-2-(4-(6-methoxy-1-oxoisoquinolin-2(1H)-
15  yl)benzamido)acetic acid;
2-(4-(4-bromo-1-oxoisoquinolin-2(1H)-yl)benzamido)-2-(5-chlorothiophen-2-
yl)acetic acid,;
2-(5-chloro-N-(4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-dihydroquinazolin-
3(4H)-yD)benzyl)thiophene-2-carboxamido)acetic acid;
20 3-(5-chlorothiophen-2-yl)-3-(4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl}benzylaminoc)propanoic acid;
2-(5-chiorothiophen-2-yl)-2-(4-(6-fluoro-7-(methylamino)-4-oxo-2H-
benzo[e][1,3Joxazin-3(4H)-yDbenzylamino)acetic acid;
3-(5-chlorothiophen-2-yl)-3-(4-(6-fluoro-7-(methylamino)-4-oxo-2H-
25  benzo[e][1,3]oxazin-3(4H)-yl)benzylamino)propanoic acid;
1-((5-chlorothiophen-2-yl)methyl)-3-(4-(7-(4-fluorobenzylamino)-2,4-dioxo-
1,2-dihydroquinazolin-3(4H)-yl)phenyl)urea;
2-(3-(4-(7-(4-fluorobenzylamino)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-
yDphenyljureido)-2-(thiophen-2-yl)acetic acid;
30 2-(3-(4-(7-(4-fluorobenzylamino)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-
yl)phenyl)ureido)-3-(thiophen-2-yl)propanoic acid;
2-(5-chlorothiophen-2-yl)-2-(3-(4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)phenyl)ureido)acetic acid;
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Arl 1.1 ,NL2" Ar2 ,y2 1" [0081] The starting materials and reagents
used in pyepRasgiigssdshese conpounds general ly are either ayghisaqhzR7dor®#mM
commerci al suppliers, such as Aldrich Chem cal Co., or are prepared

by net hods known to those skilled in the art foll owi ng procedures set

forth in refer en@eS-chlahthicphef2ed p2-(3n(6rMpres {msthRaayeet 34 deyxoch.ani ¢
Synt hesjs:, Wle : w_Yar,k 967-2004, Vol unes 1-22; Rodd's
Cheni std:l%)’ds?q“&#Bﬁ?ﬁ@ﬂﬁéﬁ%&%@%ﬁé&%ﬂ%ﬁm ci ence Publishers, 1989,

Vol unes 1-5 and Sugpdi@sreiticihen-2a51¥2 05 gefiu6roReaekthoRgind) 1, 8)MickoQPs:
New Yor k, 2005, Vol unes 1-65. Tﬁgpf%—?ow ng synt hgti C reaction

schenedlildsoguinaapln-3(4H)stl)thiophane-caboarEdppedtis @sidpy whi ch t he

de ot th ! ; ) .
moabT 1 cati ons. 1o A eeaTorR R ER 2T P2 T30 SRoRY HAER Bifing) A AR £8°
Wil | beliigdearsiedlii-o(4neykkiobhed-3-arbhianddd)aduticiang; referred to the

di scl osure contained in this Application, [0082£mThe starting
material s and t h@-Erbderathinpherd-d)-21Bdd-E9Fapmer T-tmpdylenming);-4eHsAEs can

be i sol [ 1 fale 2h | i ' entional techniques,
i ncl udib%&ﬁ?}rﬂﬁ]o"?%“il %(?g)dylt)%}gﬁi%c?%ﬁigét)?%ﬁ@%gilﬁéti |lation, ;
crystal i zati on, 2efsrahbabthipphph?; ylpad4-4 Pélubick@ (m&hglanmad )er-badisoguamlibe

characterized using.cqonventignal means, including physical constants
anaosp@ﬂm&yﬁﬁzﬁﬁ. r6’8%°§f1°@ﬁ’i ess specified to the contrary, the

reacti ons descr i bed. s Bl LR HAIRRIL @ 1RoRONAHEHFRRL RSO in-

at nrosphere at at pheric pressure at a reaction tenperature range of
f r om aBH)-ylg@n@rmhwogdsetit acis0 C, nore preferably from about 0C to

about 125 C, and,l st . prefera conveni ent] y.at. about ..room

(or anbi ent) temgé(g%@fh?@%@’?'ﬁg%ﬂ?'?ggueo"%‘@B%@Yﬂaédﬂ@'rgo’ﬁ?pﬁf&a%rzﬁes
a net hogh 19y vIaPAhidBkcatc/pound of fornula | wherein Y1 is 0 and the
remai ni ng synbol s are as defined herei nbefore. Scheme A CO2HRLICO2H1.

(CDBO?, cat DWVF Aestigy] 2pPrdhdpradiophen-2-yl)-2-(2-(4-(6-Riupmr T-Oupthpemizicpo-
Yl Acs. Zﬁz-l%%zb[e%?&'xazﬁégﬁ}ﬂ%l)%henyl)acetamido)acetate;

2-(5-chlorothiophen-2-y1)-2-(4-(6-ethyl-1-0x0-3,4-dihydroisoquinolin-2(1H)-

yl)benzamido)acetic acid; and
2-(1-((5-chlorothiophen-2-yl)methyl)-3-(4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-
20  dihydroquinazolin-3(4H)-yl)phenyl)-1H-1,2,4-triazol-5-ylthio)acetic acid.

[0080] Consistent with the practice of those of skill in the art, unlabeled bonds (e.g., those

with an unlabeled terminus) are meant to illustrate methyl (CHs) groups.

General Synthetic Schemes

R4
|
1
R |\4/'r""r‘“*1_1’N‘Lz’Arz

|
A2
R? vy

25 R3
1

[0081] The starting materials and reagents used in preparing these compounds generally are
either available from commercial suppliers, such as Aldrich Chemical Co., or are prepared by

methods known to those skilled in the art following procedures set forth in references such as
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N' Arl (HCHO) 2, cat TsON Tol ugne R3 3 56 20 WO

2008/ 036843R6okEdsk83807/ 079076 [ 0085] A conpound of For nubgrhiss@BiobRe
prepared by reacting a salicylic acid with acetic anhydri de foll ovved

by acid chloride fornmation with oxalyl chloride which was converted
to ani déesebynd Eigsen vReqgents foaPrasuis %’éﬂ%&ét@l@bﬁﬁb%‘?ﬁﬁdékw York, 1967-2004

T I
T eV £ R D05 b ORI LR S5 AR 19,
par af orvmhﬂehydemﬂe‘,ubplemhtats mh@tgmdsRe%wnJﬁJeV\emy& Sofis: NenpWorkg 2805 an

be hydrolyzed rocedures known to one skilled in the art t i eld
free céfq;waaw I é¥a3ha o mm%mliﬂhe reagtinn selisEICs Arey el lllgfrt?“?faﬁ? ’E%ﬂ

Cypr cal TS ARl O P Rol R KPR ol oP s PRASTNRAI vaiont o
can be 1mxhﬁmmlons tmetﬂesle;synmem feaglidniseheraeduar e imtada andl whll he sggebtedtp one
bace,  Fhiliedineay baalnerPare o breiGhene dombed Sol Agplseley 2

suitable period of tine to give amde 6. [0086] Schenme B |IIustrates
anot her[OQﬂZépaTthsmhng)matﬁmlﬁb@mddlse infermodintgs af the wymtheticanegdtion sohdmesman,

IC%_BaOr_“d L2 og:{tgé'l End punjf‘edgp g’es}red usmg convent2 onal {VE Rnl%qtl.l\nlalgzincpallzncglbut nhot hm&:cé3 to,

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

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

[0083] Unless specified to the contrary, the reactions described herein preferably are
conducted under an inert atmosphere at atmospheric pressure at a reaction temperature range
of from about -78 °C to about 150 °C, more preferably from about 0 °C to about 125 °C, and

15  most preferably and conveniently at about room (or ambient} temperature, e.g., about 20 °C.

[0084] Scheme A describes a method of preparing a compound of formula I wherein Y is

O and the remaining symbols are as defined hereinbefore.

Scheme A
R! COH  po0 pyidine R COH 1. (COCI),, cat DMF .
2. NH,Ar1CO,CH,, CH,Cly

R? Y'H R? Y'Ac 3. K,COs, CH3OH

R3 R3

1 2

0 0 o
1 i 1~ R! Ar’U\O/ .
R N-A O __(HCHO),, cat TSOH N’ Hydrolysis
H Toluene

R2 Y1H RZ Y1

RS R3

3 4

0
O [L (o]
R N Ar’ "OH Coupling R1 N Ar,”\r}[,L
4
R2 ¥ J R
R3 R? \4
RS
5 6
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0 R3 WO 2008/ 036843PCTI US2007/ 079076 100871 A conpound of

Formul a lwiisbdk/osagayi ng Arl, Ar2) LI and L2 groups can becpi@piffshoby
first synthesizing the common internediate 5 in 4 steps (Schene A).

The acid chloride from Scheme A can be treated with . .
p- met h@egas¢n z4 kampoendf afl Hooweld Ilegn by ptepaat bymeasting a palicylio acidvdghacgtic t o

oL s RS AR B e b RO g ShA TR
i nter ”%Hﬁ@ésﬁ)yﬁeacﬁowﬁﬁaﬁo% béibate soipbirds! TrhnsaRTIbAASH Gider Besic

coupled with”5 using a copper catalyzed coupling to give 6 followed

by deprconditionsan affordsmgli¢ylamidendal heintarmediate salicdamidey 3 vCoapYREZEDitHf
t he_synt hesi s n,be .acc | i she y ~coupl i to fo an ) '

{ heS oaRarTERdR G ARERABO LB s 3L 1R8 Bt onfbeh R Ao AL nEMAIEL el £
r educegrddeM@gRnowi® @xarleasn MHeQyt td §5kld fredledrBbtylibatiaw Fb ekdrhpletd at e
conpounds prepared by the general nethods provided. Scheme C 123

R3 4 [ oo#igld of hydradysiseandte craiadfiuh usingpqueovalitiivag hydrpxidamvith 4 cosglygnt, 2
gr oups (£aN RS RISAAHEn BY dioxane. Formation of the amide linkate can be accomplished by
treating the carboxylic acid 5 a coupling reagent, for example, HATU in the presence of a

10  tertiary amine base, followed by addition of the amine to be coupled after a suitable period of

time to give amide 6.

[0086] Scheme B illustrates another preparation of compounds of formula I with varying

Ar', Ar%, L and L? groups.

Scheme B
R! CO.H . R! COxH 1. (COCH),, cat DMF
O, d . 23
AcZ0, pyridine | 2.4-MeOBnNH,, CH,Cl,
Rz Y1H R2 Y1AC 3. K2003, CH3OH
R3 R3
1 2 o
O R1
R! N (HCHO),, cat TsOH N
H/\©\ Toluene . 1J ~
R? YIH O/ R \ Y (8]
R® R 4
3
o}
R! s
NH 1. Copper Coupling _ R! JAr
TFA reflux ] 2. Deprotection (if N
R2 v1 necessary) J
RS R? vt
R3
5 6

0 R*
1 1 N ,A?
Coupling R N,Ar\u L2
R2 Y1J
RS
7
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starting with a suitable anthranilic ester 1 and a suitably

subst i t utwg »0ddiesadds! i e, 2, and 15 treating one of the GeRRRYMSHWHEN
excess phosgene and a tertiary am ne base if needed. After renoval of
excess phosgene the activated internediate is taken_ up in a solvent
such ag008§7¢ hl & compolaine, Foamdlatlivethr enpingiAnh Ardddent LA gobups cer bé prepared

ol abor 90 st TG BRI EREal § e SOk rHie 165 ehjeride
final %@@%ﬁ%éz& C%ngﬁg%%&?hﬁhgi}ﬁet_[igﬁ%gﬁzﬁﬁnﬁ’i@%IWedﬂﬁﬂf\}hﬁfizéﬁfont\ﬂﬁl

i nvention, armaceut 1 cal conpositions are provided in ich
conpoupasfaraldehyie weafford e bidytlic rihysysm VIThep-nvthx yhbmayd fumctipnality can

conbi natiqn, ,are,copnbi ned wi th. a ph ceuti call ept gbl e. carg,i er.
V0 S008I B SAHE FORS3 a0 PPORTETT BOSETS FHEGR SRR Saf variel b Befd-
conposishi PitePEorhPinds ¥ahd &EHPIEBXViBﬁS {18ing ReofpRr Btk z&DdubliRd @b 6
suspensions. In the managenment of thronbotic disorders the conpounds
or pharfoltayesdt boddpraentivosifany fimctienal groups ifasesssary mbpmplatipnied thesysihepis

forns as,,for ex I tabl.ets,. capsul es oF Lxirs.for

adr i &8 bt RsDoRgas CBPHEL® AR Ant R Ring o SoificsBin St shon gy

i nj ect abh@tiasEhiNagbl & $i08a redifed Mitkaké KEBhe Saniplsqirpaaed elictail kelehaped
articles. [0091] Typical adjuvants which may be incorporated into

t abp et dllustratssompoundscprepased byiheigarsralgacthpdaprayidediot |inmted to,

bi nders such as acacia, corn starch or gelatin, and excipients such
as mcrocrystalline cellul ose, disgeéhieng@ti ng agents |ike corn starch
or alginic acid, lubricants such as magnesi um stearate, sweetening
agents such as sucrose or |lactose, or 10 flavoring agent When a
dosage R'or mJ sce,c@psul e, in addjtiopdp the above materfals jt nmay
al so conthinliquid ;ﬁr LAtr©. SUTH &ed precxcec il [SANe) N

O her Lk 91, 0f v Nou t ypessig@yg Raetsied as coa S % 2%(
nodi fiers of, the physical G@ormof the dosage unitR¥ Stigrive
conpositio for injection can be formul ated accordim to
conventiongl pharmaceutical practice. For exanple, dissolut®on or
suspensi on of the active conpound in a vehicle such as 15an oil or a
synthetic fatty vehicle like eyhyl olRate, or into a |liposone may be
desired. Buffers, presq@vative, g\ptiﬁgizgaawts and the |ike can be

i ncor por ﬁ%ﬁgy%cor ding to gepiNsd pharlitaceut i cal practice. [0092]
Addi t i onand goupimgsage form (ops. _of conpounds of fornulae I, I,

L1, 1V, V, VI or VI, Rt pharfacfuti cal conposi tions containing a
conpound of the invention, RPo bes‘rsed for 20t herapeutic

adm ni stration nust be sterile. erility can be readily acconplished
by fil ! i IS a 2 4B 6E
o by ] O R S s ML, v’ b tpaasty
st or ed starting with k duitablentimaeilie estot 1 anda suitapbypsubbtituied Aro pming, |aadt he

preferred.route of adm nistration is orally,. the dosage,for.nulati.ons
of ?g Onﬁr@%o%offt%q ?ﬁ_ﬂl%ln s w?th eX¢55§ phqsgene\ﬁﬁd\?l te%ﬂar ; e&ase 1?11"1eedted.
phar Mgl r&Rbval BNPRSEL pHIRSene fthd ABivhiY Sitérinidiateiy ta&alupan Bolvent such as
adm ni stered by injection, intravenously (bolus and/or infusion),

subcut divabusingthans and thesewpiningreagest and & tertiary aminethase ip added; aThgCyclized

B T e

i mpl antradl Reddorha 40r small cylinders, aerosols, oral dosage

formul ati ons and topical fornulations such as ointnents, drops and
de2buml patches. The conpounds of formulae I, 11, 111, IV, V, VI or 30
Vil, and phgfor%oes%' %al conpositions of the invention may al so be

i ncorporated” 1T nto shapes and articles such as inplants which may

enpl oy {0089t Iahethtedspectwt thelinvaeign Ashalhsceptital cempositionsyant pretvided in

silicones as, for exanple, SILASTILC, _silic rubber. or ot her
which compounds of formulae I, IT, III, IV, V, VI or V11, alone or in combination, are

combined with a pharmaceutically acceptable carrier.
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WD 2008/ 036843PCT/ US2007/ 079076 may al so be provided in the form of

| i posone welbhyaisysssyst ens, such as small unilanel |l ar vesi¢hRSsn7hd9e
uni l anel l ar vesicles and nultilanellar vesicles. Liposones can be
formed froma variety of, lLipids, .such as cholesterol, stearyl am ne or

| :

phosphdfP]I c R phasgaceydies] crpppstenspiithe RNewienmeaydfcndhe form of sphytippre
art. 5 ead, fAR A . ot her
aspect dy?h%%gégg%nlg I nventt on prfg%ﬁ%g@gﬁbng{gﬂlgggqﬁ%?&g?%{@g% I ng or
H] eati n@?nim:aum.‘kl i ﬁanp?s_iﬁnmmﬁﬂml i?mnftiad Eﬁmyiaiioéfegng?df?fohhg?ﬂml hr{lgle,

er apeut.i ca effective amunt .qof a conpound of fornulae I, :
111, | _\Pa,u*?l‘?iﬁ P Wfflxgﬁ gq{é%ra e oTUPROSIEFitcER Fokufjons or
congosi : : - de :
For bul a0 sl bR AURAAGARGRERET (P it SRR REPOT gl artcles.
conpositions of .the.invention containin (of0) nd of formyl ae, |,
TP 0GR Crmidal Sy whiR e ihumcte TP et AR ke
al one Ghclade, Baf dre Rbt 1Bnitdd ol binAGER N@Ys ab4SA BRI art R 8} FBRi, 3hd Ekﬁ@iems
prevention or treatnent of cardi ovascul ar di seases, particul arl

t hose rsatlaasadicrasrystalindestiviose,Rbsiniggratipg agenss lkemooustarchror alginic acid,

Phor apdtiti<etf sudit SRaTe aR Mot Srmnls e pBPr RS efigte Gladlodcl 67 ©F
pl avel dlaveepengdant Wheroabehpe formds & dipsare, inl 4ualtibi 16 the dbobe Rdterlals Tt fnay

al
to, acute myocardial infarction, unstable angina, chronic stable
angi naalsorcapi@indifuiq arrersisachhas WRs saliney enacity pilr (Qshesmaterials efivasious

di seas I I . Q } |is@_ .
i ssom PSR B e BT R B Bl g D R M b B O 8 o BB s ™ i
pur pur gempbsitioisdot iyetidn casbefopniRtedarpdridigatio onsvehibdbiad pharthacaitiral ve
procedures, e.g., 20 angiqpl asty, car_otig endart erectony, post CABG
( cor on&F3FlISE K PX AP Les dISeplution orsusnsasion of the aglive comnennd & yehsle saghaast
ol age . . ) .

0] D e A Gl I £D B AR UM )y
al so bSulifses] pEserpatives cdntiaxidaits and thepieea bt ineatporated acegidientoiaccepted
conbi nafji on wi.ith other therapeutic or diagnostic agents in the

pr evenPPIMAGFUCALRIEHNS of thrombosis in a mammal. In certain 25
preferred enbodi nents, conpounds or pharmaceutical conpositions of

t he i nV&92] or\dditjorially cdnsage feimsulstiens aflcomgowmidsiof Garhmalaedo B SUNEE, V, VI or
typi ca rescribed for these conditions accordj .to generall

o bept St R aiacaital Pt BiiRs SEMmneRptoRR oL BE i - A5hs R alhter
agent s thepdpeOfid@dminitidatibh MOIH wile.| SRt dadl bl réddal QbcagjslisRedbY Aliration

i nhibitors, tissue plasm nggen activators, urokinase, prourol dnase,

st r ept SRPwgisserila apaphranes 58¢ 3si G2 migronaiembrangs, astbiy|othescpryentona gesthals.

P
that c i.ni. j i Nt
el uqg ot S, Sl W chded s EAIGHE ReREb1 N P E3RR)cd MR WA
corrpout}rés;;éeiéhed ﬁﬁit@ﬁbdbdnhl J'me:aa"k aﬂicngig a_gﬂlj%ll‘hs dbkag_ed?mﬁﬂiﬁﬁims ef b@mpédrigg of
agents .and_ ser in hlockers. Suitable antiplatelet conpounds
i ncl ud&ragsiaed. ﬁif :BYn‘ég\%wrsYls‘; opirpaceutical cempetiensiof thesigvention may
ant@? cog%g?gﬁg}g@%%@gggﬁﬁggﬁénﬁﬁfﬁﬁpﬁpt@g w}aﬁ?ﬁlﬁlp ’tsglr?és?ll,tﬁg%‘tlf%di n
(\Var f aintramustidardy, icoloaitdlly,oeetaliy adallySirartsdédmmllgmnt intiapétitanesilyors variety of
conmpounds i nclude non-steraqjdal —anti-inflamatory agents,. . .
Cycl ood9 TR Rws Iy e Braigye axrelGnc iR et BRIH o PPatitarics, implanted
Coadni piifdid &Ishfumscy%dérlb,%ﬁ;s_ag?&ﬁgd&fagélfohhﬁlaﬁ&mw@ﬁgffoﬁmaﬁ NRALH /N

may al so allow for application of reduced doses of thronmpol ytic
agent somtrdents) alrerfsemnd deimalpatcbesy oEhervompoundsndifomadac], ILAHE, Vi ¥cVE or

Cogpou and. phar maceuti cal ..co itions of the inventio | so

e B VAR 2B B R AL BB B B6 e Rebioey e bR FOmge e g apes

succesgidArtitles SERAk YinpRnishatidPad B Ry ihGd e riaRIus BBdéRadable polymers
or synthetic silicones as, for example, SILASTIC, silicone rubber or other polymers

commercially available. The compounds and pharmaceutical compositions of the invention
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20dogs, cats, rats and mice, or in vitro, The biological properties,
as definegoasyBess@f @ conpound or a pharnmaceutical conpegidsheBroors
the invention can be readily characterized by nethods that are well
known in the art such as, for exanple, by in vivo studies _to_eval uate
ant i t hmeasalsq ke ppyidedythe dorn of linosege deliveaydystanms, suchrag smaHandemellaral
par ame . [ . i j . L )y :i

P eat st clos RS ChLHENES kol 4 SRR T L bEGBEE e be formg

the i n\fesi b @ariepyf ipidadiich bstimilatrelpstegeRniitesr pokphafddvhelmesnisedral
efficacy. The dose and net hod _of adm nistration will vary from

subj ectmgthods slderowanig ope ofgdll iytis@tupon such factors as the type of
mammal being treated, its sex, weight, diet, concurrent nedication,
overall clinical condition, the particular conpound of fornulae I,
1,511 IMethods of ThdatmeniVAdmimispphtiged, the specific use for which the
conpound or pharmaceutical 30 conposition is enployed, and ot her

fact or o(mgc f[n;y@f)ﬁﬁ)ﬂ%f labd el thepredear MPeitiodl prévillss Mbthbdd BE PRER g or VO
2008/ 036843PCT/ US2007/ 079076 [0098] Therapeutically effective gosages
may be tgeting fhirombbsksingimaramai by administeping itotheimammel 4ibaspertivallp gifective

particul ar_conpound o ar mac i gal i ti-en.of the invention,
o vi drpen ettt o SRR fult, B 6 St s e @ B seiaR dosage
r equi r @farmdReudAnNgSnssitidhesfaReinléthlay dedckiBed Absved CoagRandy dfi folulae I,

i nfluenced by the route of adm nistration, the 5 therapeutic

objlect ThdEL AW Vi K& or ¥Rbiand pharsraceisalrempesitionsef the fyvsatiomepniajning a
hypoder.m i j - i i e
podi 'y cprae STt Gmifee L, 16 135 9, U7 v of AR ern I ol EhE g e
ef fi ci enayparvsf a helti-osthporduetrdaymele treginien éet theopreeanionao meaturat by

met hods wel | known in phar macolﬁgy. Accordin it may be necessardy

ly,.
f or t héandirypsglasidiseases; pagticularty Gpseaguiedia thfe_gnbfgv&t Rer s¥gtple, geompoun
adm ni gt P%gg]eeﬁﬁglr%%ﬂorsﬁfanto?ﬂ%Qﬁ@éPﬁg% ng%tds%s é—@fhg:ﬁg \?}%Fa;bfehﬁ%g%enlt N

effect. ettermnation o tive dosage
t hés dofagmyltkoritesisgresedary 4 plagidtidependeitehbadiotie dndiestioh} includmg, but not

pl atel et ,ADP receptor inhi.biti.on, w be. readi l.y determ ned b ne
ki |+ edmifedtpacntermyorpielippp Sfymelable atgina dron sfls Foircronstent
phar mageHth alitaCIRes ek RAipREral MR INVE fabd) PrRERnpeIRRERHi a2 lcdpQitBbus

dosage | evels, wth dosage |evels being increased 15 until the
desi r ethrembesis, enghodiemi divsehinatpd intignaroulatiecagnidtion mpbihrembntic aytopehis

i nvention may, be,adm njstered orally.in effective amount wthin
A N e R R o N A S Sk T
or 26evangbpiityl slestid@idaite@OBAT, pdst CABT oiB ey hritd ¢ bl yass eEY) saldesy,
carrier s used in a pharnaceutical conposition of the invention

t ypi calvhspulagigeait sus2ary staw plagerpents priobndpyrsemlandevicesiapd pratheses.
[V, V. VI or VII, is conbined with a pharnaceutically 20 acceptable
carri ef009d] c aldngsbuihds aldlplacmeq@itchl phapogitienstdftiad inperahinsy alschaked gs
but not limted.to, a ph¥rsi ol ogi cal ly ac%gpt abl e,xe%l e, carrier,
exci pi &gt of p PRdEcompPRE Froaepkresianesin cppRmation, withothey Sheranepiic orrpe

amount 40f i I i oy Ry j
e R e R e
f oR§ owpraferpedegab@atiments, cangoendngiphsmaaceutgial eompasitemalbbf thetimemitios kialylbed

inthe arf 25 to re clearly understand.and to ctice the. present
| nvent FoRmIRRELTION UG LoBRSK R bR B B 8 MefEeiBiBor °f he
i nvent b diR eﬁJer AReepisd ﬁ%ibil'p&'a%‘ti_(:é‘&ﬁc‘ﬁeas %ﬂﬁcda@l%ﬁtsﬁg@%@,t th¥dinbolytic

&
t her eof . EXA%/QL%% 30°[0101] The starting materials and the )
i nt er megéms, s other atishroybioties, inclydangplatstet sgdregationdrinbiters, isssteplasminngen

purified.if desired using,conventional techniques, includin t .. not

P ¢ edotgtor g St5s) s Sekesr AOesBE 57 SRy 1 b S er Sl b

di spi | badritOfhat GanVbetadhlihiéREddomith £ ORMPoEEEP e pradedt fabentlonkBecludich
antiplatelet compounds, fibrinolytics, anti-inflammatory compounds, cholesterol-lowering

agents, blood-pressure-lowering agents and serotonin blockers. Suitable antiplatelet

27



[0102] Unless specified to the contrary, the reactions described
herei n preboo@ilayssar € conduct ed under an inert atnospheperais2007/079076
at nospheric pressure at a reaction tenperature range 5 of from about
-78C to about 150C, nore preferably from about 0OC to about 125C, and
nmost preefmpoaidsyinelnde GBABelllacmtdggniats, #poin, phasphodicsterasebillemhibitors and
tenperature, e.g about 20C. . [010 Referrjng.t he exanpl.es. t hat
ol | owimBBTHSRAL FRobHE RGN SHABHAROF AR RE RGN ST e
met hodsxd esiab#de tolRia8in W Rfarieh, HeparkfEidaatSent®, cduidbR ABLihA&ROWRY N
10the art. [0104] The conpounds and/or intermediates were =

char actcemppentisiyclhiepompsetotdairanttiflammuatery Algemsrecyolgonygepageribindjbiiesy ang

(i ot oreeml 5 b AR Rt i e BB BRnap ot ©

Col UM sfdnBBh Yk Rsd&iRAy (JPappBdatioh of feaheBaOses offtBe BRAGABIOHREFeRtsubdi t Y
of the material 15 was neasured by chiral HPLC using an (R R)-ULMO

col umn téezsforeminimizegotentiabhamarhagicoiferefficts. fampryndyinkpharmaqenticali t h

75/ 25 hexanel/.et h | . with [ [ 9 ' |

i no. CappayFavery R ifsbdbriney 850 AR RSB AGR Alof Rkl by flkon
Unity (@iRlshgsyateinl thiomilgtcthdeay bid/ ol eRBittife 18rpedfusionx 15 mm
colums. A gradient elution was used, typically starting with 5%
aceronickxkdd e/;959 r ' 980 Lt

peiDoq (0§93L° T REE AR B RBRb R 09 nb sy BARERE e bt b it
Acqui t w ssysidan isélemis evenenInsthewemhethousgdednpdints of the inveatet octheici d
(TFA). Conmpounds were detected hy. ultraviolet |ight absor ption
at ei t BopTEsEUR] MWOUHPL@@@B¥K§ oweeﬁtr%mgfmﬁgf%%ﬁ@@ Y nc.
(G bbsriﬁﬂ@mié\gv)eﬁt in ol ARARe LGRS re Jrlr¥audB theAREBPSRMmbNcel dFian

| ayer chromatography (TLC) using glass backed silicd gel plates, such
as, fomscanday eveniENRNRR1LG the penGey aiorsesondarydischediic evapt tselscted fiom

b oy PR TR e & b Bt A oot A Rl s O Y
techni %ﬁuﬁ&l@é&nﬁ@%ﬁgﬁﬁ%&gféﬁﬁhﬁﬂiﬁ 11288IbYEE SroMRStrRRIne BRI RIS

of two Agilent 1100 serres L instrunents with acetonitrile / water
as t he rensisible igshamis negradogiga defirit sndigtermitens claudieat®naodi fi er and
measures in positive ion node and the other uses either formc acid
or amMpEags ot @hdoands ARgHdfRsehtica odip@itidrisiof ehedndentiogaidy\te utidiaed
modes.  Nucl ear nagnetic resonance (NI\/R% anal ysis was perforned gn
some ofin vive, FémaBhinasnammals sushss piAnateso (- hudAes), SBecH, APTees, CRLE-RES) |
Thg,sp r i.1h SRV S50 spft of
{0 SorgEh etoaEh B U Bl Fhe B Eal cofbet R ML, SR B e r s
(e.qg., cémpbund ¢ phanmvtenticalcompositors afitht nveotietbedni teyreadily0ch@Bikcterized by
Preparative, separations were.carried oyt usi ei fher an,Sgl 6x or an
Sg100c TSRHABSGFaNRY KagE BHhG A SBF 2L SEREPIE; 1Y B2 Veituditn matugte
pur chagedmt & AnRHEerREM) Carldidfects ol IR Asis Mid herfhtbREREI Sir¥meteRTPOUNS

and internedi ates vverg’ purified by flash colum chronat ography usi ng
il - 400 Ki 12 ter.i al HPLC usi C- 18

- ever sdi8The STy ear ey SRt isrBipabiteits Hect PRl oms
angsf | gﬁﬁ&zﬂ&eﬂiﬂay%ﬁmmb@gﬁaﬂmﬁw Ry B GRIRT GBRA B Res TR Wadpovide

et hyl acetate, hexane, acetone, aqueous_hydroxyam ne and triethyl
ani ne. optipiateliicany viistdoseanst wybad pbadrunistiebom Wik v diva supfroCtogbgect
Y?Ir %/: E%ch ﬁg ggéq%ﬁgrit:u%gﬁ Eél()%lr,'@%tg}'soagltﬁé fylpg of’ ngm\f\ﬂtl Séln%%Qealgs(@ex, weight, diet,
15N45- ¢hh@rehhinesieion? ovEaR thyikdl-céndifioh, tHepatidulindinipduadion rmalaé-TgIIpx
0- L2- di hydroqui nazol i n- 3(4H) -yl benzam de (4) .
II1, IV, V, VI or VII, employed, the specific use for which the compound or pharmaceutical
30  composition is employed, and other factors which those skilled in the medical arts will

recognize.
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[0098] Therapeutically effective dosages may be determined by either in vitro or in vivo
methods. For each particular compound or pharmaceutical composition of the invention,
individual determinations may be made to determine the optimal dosage required. The range
of therapeutically effective dosages will be influenced by the route of administration, the
therapeutic objectives and the condition of the patient. For injection by hypodermic needle, it
may be assumed the dosage is delivered into the bodily fluids. For other routes of
administration, the absorption efficiency must be individually determined for each compound
by methods well known in pharmacology. Accordingly, it may be necessary for the therapist
to titer the dosage and modify the route of administration as required to obtain the optimal

therapeutic effect.

[0099] The determination of effective dosage levels, that is, the dosage levels necessary to
achieve the desired result, i.e., platelet ADP receptor inhibition, will be readily determined by
one skilled in the art. Typically, applications of a compound or pharmaceutical composition
of the invention are commenced at lower dosage levels, with dosage levels being increased
until the desired effect is achieved. The compounds and compositions of the invention may
be administered orally in an effective amount within the dosage range of about 0.01 to 1000
mg/kg in a regimen of single or several divided daily doses. If a pharmaceutically acceptable
carrier is used in a pharmaceutical composition of the invention, typically, about 5 to 500 mg
of a compound of formulae I, I, III, IV, V, VI or VII, is combined with a pharmaceutically
acceptable carrier as called for by accepted pharmaceutical practice including, but not Iimited
to, a physiologically acceptable vehicle, carrier, excipient, binder, preservative, stabilizer,
dye, flavor, etc. The amount of active ingredient in these compositions is such that a suitable

dosage in the range indicated is obtained.

[0100] The following preparations and examples are given to enable those skilled in the art
to more clearly understand and to practice the present invention. They should not be
considered as limiting the scope of the invention, but merely as being illustrative and

representative thereof.

EXAMPLES
[0101] The starting materials and the intermediates of the synthetic reaction schemes can

be isolated and purified if desired using conventional techniques, including but not limited to,
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1g1 hli 4 Step 1: la: WO 2008/ 036843PCT/ US2007/ 079076 [0107] To
3, 4-di flyenesanrénsc acid (120.0 g, 0.7589 nol) in a 2- bctrRisssrpeked
R B. flask, was added concentrated H2SO4 (96. 4% 1 0 L) The m xture
was machamcally stirred at roomtenperature for 1.0 hr and.then

gl; ogl7$d filigatng, distilating. FINe8 11@F1NGB chigmaiagraphyouyhthe hk‘BOS‘Pﬁl} mAeTs CapbR |
55t %gﬁ’a%%?%%sn%sﬁ’ﬁ%er s e &ngvﬁﬁlugﬁﬁm&aq%%%@& R e e,

portions, over crusheglce th stlllln

5-Di f 1 dSHE 2-Unlessspesified to the F@ltm%epwe@%tf% Wba‘%h?e%rF%Wb%?de

The sl

was. oAt bl & e FmiSh iR oL BB s P a0 e Fnge
yel b owos$ gohraboat WasC o Blsead 19640 nﬁifmt piefrtabigfiom atwnd0ttenabaur 125°Ceahd
yield 120 g (79% . 10Step 2: |b: [0108] To a solution of 4,

5- di f | mpsbpiferahly 6hépenyieaienly a abquizeomgogambisat) demparatsre) ei2n 2heH8FGus
MeOH (1.0 L), was added concentrated H2504 (60.0 nmlL) and the clear

m xture was refluxed for 2 days. Then nethanol was renoved in vacuo
and the residue was

[0103] Referring to the examples that follow, compounds of the present invention were

synthesized using the methods described herein, or other methods, which are well known in

10  the art.

{0104] The compounds and/or intermediates were characterized by high performance liquid
chromatography (HPLC) using a Waters Alliance chromatography system with a 2695
Separation Module (Milford, Mass.). The analytical columns were C-18 SpeedROD RP-18E
Columns from Merck KGaA (Darmstadt, Germany). The enantiomeric purity of the material
15  was measured by chiral HPLC using an (R,R)-ULMO column (25 c¢m, x 4.6 mm, 5 um) from
Regis Technologies eluting with 75/25 hexane/ethanol with 25 mM ammonium acetate and
1% triethyl amine . Alternately, characterization was performed using a Waters Unity
(UPLC) system with Waters Acquity UPLC BEH C-18 2.1 mm x 15 mm columns. A
gradient elution was used, typically starting with 5% acetonitrile/95% water and progressing
20  to 95% acetonitrile over a period of 5 minutes for the Alliance system and 1 minute for the
Acquity system. All solvents contained 0.1% trifluoroacetic acid (TFA). Compounds were
detected by ultraviolet light (UV) absorption at either 220 or 254 nm. HPLC solvents were
from EMD Chemicals, Inc. (Gibbstown, NJ} . In some instances, purity was assessed by thin
layer chromatography (TLC) using glass backed silica gel plates, such as, for example, EMD
25  Silica Gel 60 2.5 ¢cm x 7.5 cm plates. TLC results were readily detected visually under
ultraviolet light, or by employing well known iodine vapor and other various staining

techniques.

[0105] Mass spectrometric analysis was performed on one of two Agilent 1100 series
LCMS instruments with acetonitrile / water as the mobile phase. One system using TFA as
30 the modifier and measures in positive ion mode and the other uses either formic acid or

ammonium acetate and measures in both positive and negative ion modes.
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15 partitioned between Et OAc and water. The Et OAc extract was washed
with bri j ver with anhydrous. Na2SO4, and conc

yield thgﬁgé?ﬁvﬁa%? 5-di fluoro-2-nitrobenzoate |Ib as a gg?éﬁégﬁ?%@Vﬁ
solid, 39.71 g (93% . Step 3 : 20[ 0109] To a sol ution of nethyl
4, 5-di f Nuclearriagietic edsonaea(WMR) ap2lysi® wgs pafiéimredronl sprierof BieOvam{o28ds
m.), was added 10% P ( , . 50 % er, 6.0 , .and the nj xt was
Shaken it & P AAMHs PO Grtooh 1oy 5ps). T b of tetdiiuea w45 oF
M XTUr ¢, 38R, mhdal SRR tld VoRHat! S%nﬁ%bh%%m&ﬁ&ni‘m& W88 riid hitdidhagavas
concentrated by rotary evaporation to yield nethyl 2-am no-4,

5-di f | tampdbanmed¢.g., 75° @9 tapoaias iInexesesichingle sbub@igty( 96% . 25Step 4:
[0110] To a solution of aniline Ic (4.8 g, 26 mml) in DCM (26 niL),
vassadgghefli i FRORIARY! s%%iiﬂtlim@fﬂdi'@ca(d@g@&t visthgitby and$y IBARr hn sgdoamt hyl
4-isocyanat obenzoate (5.0 g, WO 2008/ 036843PCT/ US24007/079076 28
mol ) . chitomategrapliyoysteinand meepaakagsd silice gelfcofunmsgdhprchasediren Telrdyne

Fi 111 ol ool ARe A Ghumpbitfe 8 P8R b W R R U N

of t he cgR&id Qoo BABRY li5ieekitoLegel [23R40M0MEH) Packing hatesial, oelby BPIT ing
19 mol ) in dinethylsul foxide (DMSO (19 niL), was added nethyl am ne
(2M i naTHES reversed phass coBmmglypicalmebvents,empleyegefer the dcesyeems aid flashy at

10 unt | I ' ten L red
or oduc et b b B2 R So el AR R WRY el b 2ERNE]
vol ure agiteod Qydrbxyznide bihd trizttad amiiee Tgpibaldovasts dtripeled farrthé edversbphase
aspiration and in vacuo to afford Ie5.§H¥VR QCDC13 4OOTPH€§; 15 .
11. 33 HPLG wyre Wryins pepcenipgtions ofacefayitrils gnd watergwitly 0.1%y jriftugragseticsacid.
1H), 6.21 (d, 1H), 3.87 (s, 3H), 2.78 (d, 3H). 10Step 5: [0111] To a
solution of nmethyl ester |le fromstep 4 in 80 nL of 1, 4-dioxane, was
added 1 M aqueous lithium hydroxide (38 nL, 38 mol ). The m xture was
stifled at roomtenperature overnigimprRa dified with 3 M HC1 unti
precipitation of the solid carboxyl1c acrd ceased, diluted with water
Itloilg total -({(5-chlorothigphen-2-y| \ éhﬁgfo-?‘-[ 1S3 9 4 G008 L0

r d over Vo Cl 00 me a
dense white powder in gdaRdidoatnay&inyd@H0-v)badzali (CDC13, 400 MHz):
511.29 (s, 1H, 8.01 (d, 2H), 7.38 (m 311), 6.82 (s, 1H), 6.22 (d,
1H), 2§Zﬁrﬁ§1 3H) Step 6: [0112] To a solution of
5-chl o hene- 2- car boxal dehyde (1g) (3 nL, 28 mmol) in 20
tetrahydrofuran (20 nL), was added sodi um borohydride (1.6 g, 42
mmol ). The reaction mxture was stirred for three hours at room
tenperature. The reaction was quenched with saturated ammoni um
chloride followed by 1 M hydrochloric acid. This m xture was then
extracted with DCM and the organic |ayer was concentrated in vacuo to
afford al cohol (1h) as a colorless oil Ili NWR (CDC13, 400 MHz): 5
6.78 (m 2H), 4.71 (s, 2H). 25Step 7: [0113] To a solution of alcohol
b (2.39 g, 16 nmmol) in diethyl ether (50 nL) at 0C, was added
phosphorous tribromde (1.5 nmL, 16 mmol) slowy. The m xture was
warmed to roomtenperature and stifled for 2 days. The sol ution was
diluted with water, separated and the aqueous phase was extracted
with diethyl ether. The organic | ayer was dried over 30 nmagnesi um
sulfate, filtered and concentrated in vacuo to afford a 3:4 m xture
of the desired bromde |i and the starting alcohol I'h. 111 NWR ( DVSO,
400 MHz): 5 7.09 (d, 111), 6.97

L4
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WD 2008/ 036843PCT/ US2007/ 079076 (d,

(DMBO, - 4GRoMhsloacsaa’- 07 (d,
[0114] To the crude m xture fromstep 7

sodi um azide (2.0 g,

5 32 mmol).

4.95 (s, 2H). 1HNVR M nor
1H), 4.62 (s, peiusasd@hoods

in DVF (10 nm.), was g% ?)

The m xture was stirred overnight,

1H),

1H), 6.93 (d

diluted with water and extracted twice with DCM The conbi ned organic

| ayer was dried gver magnesi um sul f & e,
nnatography

20
s o+ (1)) mﬂéﬁj@;%ggv:-ﬁ%éi—ateml%
., NNR DVEO, 4 : 7.03
( £§gd H ﬁﬁnv

Fl ash col um chr

desired a

filtered and cogcentrat ed.
I hexanes) .affarded the
r tthe next—step

(1. 02g, 33w‘ ] g (s, 2H)
10Step 9: F [01150C70 a sol uti'on of elj (1.02 g, 1) in
nmet hanol (20 ), was added tin &hloride di hydrate (% 67 g, 11.8
mrol ). The mxture was stirred-at roomtenperature until al® of the

azi de had been c0‘fert¢d to the

mas a ded DI PEA (40 uL, 0.23 nmol) aead
-1-y1)-N,N NOAP- t et r arret hyl ur oni um 20

reaction} m x{
and et hyl ac
and concentg J
(DVBO, 400 NPE)

s, 2H). Btep 4
in DMF (Znl),
0- (7- Azabenzotri azol

hexaf | uor ophosphat e (HATY\
the m xture wastre

m n,
stirred overnightF

resul ti ng—sel+d was

bei ge solid. MS THUNST
n- 2- vdﬁethyl) 4- (6, 7-di f| uor o- 4- oxo- 2H ben20 Fe]

N( ( 5- chl or ot hi oph

1-1, 31loxazin-3(41-11-
a solution of trifluoride 2a (15 g,

am ne as deternlned by The
ith saturated sodi umfcar :tectlo m.)
e 15etgani ¢ Fayerw , filtered
ford [k as a |i 11- INMR

SN €
ell ow oil .
-'i%o 2H), 2.01 (hr

, 6.73 (d, 1 .
It (éb ng, 0.15 mol)

| uti on of aci

( 0.28 mml ). After stirring for 10
te 8 Hine 1k (41 nmg, 0.28 mmol ) and

: mas diluted with water (15 nlL) and the
d to afford the desired anmide (4) as light

| H 6C1FN4A035 as (M+H) + 459. 1. 25Exanple 2

vlf) benzani de (55) Schene 2 Step 1:
96 nmol) in N,

[0117] To

-di net hyl i m dazol i di none

)
S
A
19

Step 1: 1a:

S _
Brw_ ol

1i

S
HO/\[)i g
1h

HNO, F

j@cow
F NO,
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(DML) (200 mL), was added sodi um hydroxide (15 g, 382 mml,) slowy.
The m xt uwe 20@s3036848eat ed to 130C and stirred until all teloa/isherTorsgs
mat eri al was consuned. The resulting thick beige sem solid was
treated with crushed ice (2L), .acidified with _concentrated

hydr oc lHF ¢ Bechd-difluprabenzeic anih (12810 51 0wis €9 al) I8 %l thigemerked R Bon

o oratoe AT R b b, VAR AERRISAER R PR

7. 73 ( deom ldhip era?hn%&‘of ta hrlhhﬂ theftcegle® to (1 TRimitg HANGUENOstarenot 90%,

ey 540 EISLAI 213 ey caBivB s SCdAoe e D am RS T fing fras
room t%ﬁﬁg& %ﬁrﬂs t&ﬁ er%m% gﬁ?g}&, 1;%%&%&101&1 sHAMLPeFEordaSves hﬁéﬁéﬂe@@w 1)

into 3 Ior c acl extracted twice with
acet at mtthmmm ndyiSAPifluergrAmittodeayac ac1d@r@:1;dtat@cbuoasea yﬁth’n eddiduirhe slurry

sulfate, filtere ncentra ed dac

solid (gsghm atfg%afgrﬁ)g?“&ﬂ&’ﬁ% 3(3 \yas%) gt@@"’(aofbl ati%t O}lgﬁél
(dd, 1%l t w will? cl3l18@ weiek, Qd Hhenaifit dHede
(1.16 g, %fg‘%‘efsrheﬁﬂodﬁm%@ﬁf?“ v(a/gg&ge?]ded oxal yl chloride (0. 70
m., 8. @eid:ﬂ()g’(’tﬂ%))wed by several drops of DMF. After gas evol ution
ceased the reaction was checked by HPLC and determ ned to be

conpl elggen 2Ehfp-m xture was concentrated and used i mediately for the
next sf‘e‘|dLT55t ep 4: [0120] To a solution of nethyl 4-am nobenzoate

0.90 g, 6.0 | d DIP 4, 3 8 dded
Crde 8cid ohl or i te T 562%‘5% .MM(ES%B@?E@P%& Nior the

crude acid chloride f
reaction was found to conpl et ture was diluted
with water and extrdcted o Wi t Thé:co i n¥82 or gani ¢ phases
were dried over magnesi um 20sul fate;> filtered, then concentrate to
afford a solid (1.34g, 71%yield) as a m xture of the acetate 2e and
the frqeLe®permy a oluticet &4, &dlﬂ{l&b%ﬂutﬂiber&oﬁ:dcid 1206000 g,tme 947 mimol) in

d f h | ha d
FETeRA BRI N e N T SR ST TR
The 25 v&a%?‘gfﬁdacgpl ?&Ns?q@fﬂiﬁch%\{ %ﬁ AmdRaM: 5:?%%3%1%81@19& wad mn

and t henaci oric acid Upon sifting overnight,
a p5ecippititivhed bervead EtdAc lmdmaatef i TheeEtéHmedtadlrwadN@hed wiilthringydried over

?Sbl?/:s E) atv:ﬂ on to affo d E‘,eng(cggclej}ﬁgte etbg%lem 2‘05738%1%% Z%bengq 3&4
33,%56(&218@—901@73%@%8/?_11) 3 82 (s, 3H). 30Step 6:

[0122] 86 g, was conbi ned with paraformnmal dehyde
(0.42 g 14'nnDI) and toluene sulfonic acid (0.21 g, 1.12 mol ), the
m xt ur then diluted with 30 nL toluene and heated to reflux for
2 hours under a Dean-Stark trap previously filled with toluene. The
reaction m xtur& @10 . m;:gp@ctltlon COGHam

bi car bonat e and

E NO, EtOAc; 50 PSI E NH,

20 [0109] To a solution of methyl 4, 5-difluoro-2-nitrobenzoate 1b (23.0 g, 106 mmol) in
EtOAc (200 mL), was added 10% Pd/C (wet, 50 % water, 6.0 g), and the mixture was shaken
on a Parr hydrogenator at 50 PSI for 3 hr. The reaction mixture was then filtered through a
celite pad and the filtrate was concentrated by rotary evaporation to yield methyl 2-amino-4,

5-difluorobenzoate 1c as a colorless solid, 19.0g (96%).

25 Step4:

[0110] To a solution of aniline 1¢ (4.8 g, 26 mmol) in DCM (26 mL), was added
diisopropylethyl amine (DIPEA) (4.9 mL, 28 mmol) and methyl 4-isocyanatobenzoate (5.0 g,
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5 ethyl acetate. The aqueous phase was extracted again with ethyl

acet at e. \Jheosasimed organi c phases were dried over mag@qﬁ{gi 71079076
sul f at e, flltered and concentrated to afford 2g as a Ilgh e?ﬂge

solid (0.92g, quant). |H NMR (DVBO, 400 M) 802% , 7.91
(dd, 1HS mmoBogf(ha reaztipn nixeE \(thm:pif_grwaysz thickzpl o %WBBe suspersion,

n Dvec I THe R Qe o andef Sty Wrobfddd i ufhyetyid FERby

ol ) . ahfe shRfGhicaat: of the uési*rewalmﬂa@@ir@dloa& T2Q@oitibneofIEeddid (6. %lgb@f or
three hours. It was then cooled and diluted with water (100 nL The

r esul tumrgolam gangihdeylfoxida ONRQ) {19ank), sas pddedimethyamsie @NHindFHE % 8L,

o 5 by A S5 IR D A0S
lH) 5 dofvdreed t@ ilib)desﬁecBﬁro(lﬁct Ib mn?hﬂeﬁwﬁﬂheﬁbd)ole@ﬂﬂﬁte& Wlﬂ{\thEﬁtb a'EOtah
sol ution of net ester 2h (200 ng i n di oxane

was add@eime wﬁ QqﬂtymLmﬂdrnyﬁr% The sl zvaﬁéne@\zerﬁ%t By aspyatiph %%Mﬁéfawsto

stirre o i ahvRs hagh tgﬁﬁg

concen?‘rfat ed in vacu@%h’l ut V\2 ﬁﬂﬁyﬁﬁdlﬁl\{er (gh%—ﬁg a@tgﬁr wat er
The redH) 6.89 (spiH),e6.2b{d, AdH)NB8T (s, 8H),&d78dd3MY).i ed overnight to afford
21 (178 ng 94% as a |light beige powder. 1H NVR (DWVSO, 400 MHz): 8
7.96 (ted), 7.48 (d, 211), 7.36 (d, 1H), 7.10 (br s, 1H), 6.71 (s,
111), 111), 5.68 (s 2H), 2.76 (s, 3H). Step 9: [0125] To a

ster Qﬁlﬁgd?@%%? SRaEosn e Apmaen i R o e A BB n e

), wag ageksbad litHila thydtoxads (Bs n(IT @S«)mxﬁal 0 THe miknPSwa¥Binted dtebdavwed by

sodi um tri acet oxybor ohydrl de 16 mml ). The m xture was
Gited sodr VGHE

stirr ederaperamm\tegnﬁl& H@mﬁmau% ofthe seliq garbepykictanid
agueous,, CF% ndéﬁkﬁ Wﬁ? %{e? t(; Eﬁél?’oh(mee&% 6{3]? eaglﬁtfﬁtieﬁe ﬁ]ﬂea%’}ﬁfe soll was

separate e aqueous was extr aceta e and

t he 5 corbict ederalcioby ﬁspﬁ){hasﬁ Snd/\th‘én i vrtlo o efifordaf aes detme 3ﬂﬁt¢| poadder in
filtered, and concelptrated in vacuo. The crude residue was purified

by si | iduantHaHvecs QWBHWQIQ.’ 400 Mk 1A 2% et H) élm[ﬁéi\&ﬂl d- B Fora,

the degig as a light yellow oil (1H NWR
(DI\/SO %4&%1\/%%6%%%% @3??( 6.81 (d, 1H), 4.10 (g, 2H), 3.85 (s,
2H) , 18 3H). Step 10: [0126] Compound 2L was synt hesized in
amann mlar to Exanple 1, Step 10. I\/ISSfoundfor

C251- 123C1LFN305S as ( Hg; 532.2. Step a& 127] Conpound 55 was
synt hed0¥8dl iTe asatulioreef chipltoshloml@nazmﬁmi ehBtee(#»g}SG m@lfbmnwl)rlar

c2 ClE S.as
>~ tRa S GRaREn SRS 2755 et AROS BRI 47 . 42 el The RBP4
|6 0X0- L Znixfhird1yad QftHdfaz mréerho%ﬂéd)roéﬁﬁ)tézﬂ;ﬁ&ﬁmed haGedction ek quérchsPd Fithd
); saturated ammonium chloride followed by 1 M hydrochloric acid. This mixture was then
extracted with DCM and the organic layer was concentrated in vacuo to afford alcohol (1h)

as a colorless oil 'H NMR (CDCls, 400 MHz): 6 6.78 (m, 2H), 4.71 (s, 2H).
25  Step 7:

[0113] To a solution of alcohol 1h (2.39 g, 16 mmol) in diethyl ether (50 mL) at 0°C, was
added phosphorous tribromide (1.5 mL, 16 mmol) slowly. The mixture was warmed to room
temperature and stirred for 2 days. The solution was diluted with water, separated and the
aqueous phase was extracted with diethyl ether. The organic layer was dried over

30 magnesium sulfate, filtered and concentrated in vacuo to afford a 3:4 mixture of the desired
bromide 1i and the starting alcohol 1h. "H NMR (DMSO, 400 MHz): & 7.09 (d, 1H), 6.97
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3- (N45-chl or ot hi onhen-2-y1) net hvl1-4-(6-fl uoro-7-(nmethvl am no) -2 4-di
oxo- L2- 1%&i2998B6%#di nazol i n- 3(4H) -yl ) benzani dobr onanoi c P&&(W$2007/079076
(Compound 40);

3- (N45-.¢chl ar i.0 N12- hy | ks Gal-H- - & api - 2
it bendordly 108 (o0l FAIRAMGE AR VBT, &7 o TE M Bt Pt
H3C, N Qg Q). WO 2008/ 036843PCT/ US2007/ 079076 [0128] Conpounds 6, 40
and 86 were nmade by the procedure simlar to that described for
Exampl g, 2., M5 found for Conpound 6 as (M+H): 517.0. M found for
Compou as (MtH): 531.0. Ms found for Conpound 86 as (MtH):

518. 0. 5Exanpl e . ) . .

2- (5- ciP bt HE ot erds mixturofrom step. F indME- (RO ooy Wt added 59divm 445,(6:0:8
- di bydr. I NAZed | N -y j tels oflar{ Py i
1057 op 1 PR 3 bl SinbISOEATE URERL: Belcpldoradg ekl |
a m xt wEeMoTheicombired c3gMidlhyerand dnet bacrohagneSiommsn)fatenalierad dudl
trimethylsilyldiazonrethane, (2 Min digth ther, 48 9 ) ..
The. mi woeeiriisd. Seh polimRChigRAp R ot 2 S oo aiarand e désigd
had be . - : [ X625E33985 'H NMR
Concent I L e D B e B 72" The next
step. DMBQ400MBAR): §F.08 (solEDi 4O 6£2Bh in acetic acid (120 niL) at
0C, was added sulfuryl chloride (4.8 nL, 60 mmol) in three portions.

Mon g s@téd#:yl chloride (3 nL) was added slowy until all of the
starting i ophene had been consuned. The crude m xture was

concenb s it TR EE PRI e

or gani GhloaMe dinyasate @ERAINE manlarthetrhiges wdestiresl a veomvesnpruativfe el &ty
silica gel chromatography (0 - 5% et hyl ace,taéﬁ / gt%\h/) to afford. 3c
as a | iogkhe azide hag bepn convigediol thyaming;as deteratret Ry BFChy Theserdion g
rsq‘l) ; ?inﬁ“éaa%!ilﬁ eefd'v%ﬁl Wihed sMindafolhid G n§ afld by CidRia G adddedV raer ous
15 oréanic layer was dried, filtered and concentrated in vacuo to afford 1k as a light yellow oil.

' NMR (DMSO, 400 MHz): & 6.89 (d, 1H), 6.73 (d, 1H), 3.82 (s, 2H), 2.01 (br s, 2H).

Step 10:

[0116] To a solution of acid 1f (50 mg, 0.15 mmol) in DMF (2mL), was added DIPEA (40
uL, 0.23 mmol) and O-(7-Azabenzotriazol-1-y)-N,N,N',N'-tetramethyluronium

20  hexafluorophosphate (HATU) (104 mg, 0.28 mmol). After stirring for 10 min, the mixture
was treated with amine 1k (41 mg, 0.28 mmol) and stirred overnight. The mixture was
diluted with water (15 mL) and the resulting solid was isolated to afford the desired amide (4)
as light beige solid. MS found for C HisCIFN,O3S as (M+H)" 459.1.

25 Example 2

N-((5-chlorothiophen-2-yl)methy])-4-(6.7-diflucro-4-oxo-2H-benzo[e][1 Jloxazin-3(4H)-
yv)benzamide (55)

Scheme 2
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5solid was then filtered to afford 3c as a beige HCl salt (6.24 ¢, |
51% . MS Wouosk/d3e843C7118CINO2S as (MrH) 206.0, 208.0. Swperr2007/079076
[0131] Conpound 3d (18) was synthesized in a manner simlar to
Exanple 1, Step 10. 111N|\/R(DMSO 400 MHz 3 11. 31(s 1H), 9.58
(d, 1H), 7.95. (¢ €DH 7. 38= 2H7 03 2H6.82 (s, 1H),
6.24 (d, 1H), (d_l-H)-,— 3H—Step 4:
[0132] Conpog ABS synt hy -o the ero ur@Asl mlar to that
described for BExgnple 1, Step 3, M5 found for B221116C1FN4AO5S as
(MtH) + 503. 0. 15Exanple 7-8

2- (5- chl or ot hi ophen- 2- yl) 2-(4- (6 fl ugro-cofueet hyl am ngi<4-Come2H ben
e

zorel [ 1, 3] oxazi n- d tic acid (Gonmp 56) ;
3-(5-chl or ot Fi 4e (£ 7- F i - 0X0- 2H ben
zo relfl, 3loxar y zanmdo)-pr—epanoi ci di( Conpound 57);

Cl WO 2008636843 0T78R46 [0133] F ounds 56 and 57 were
synt hesi zed by tdye procedure sinpéar to that describped for Exanple 6.
M5 found for Conpound 56 as (I\/H-|)+ 490.1. Ms found for Conpound 57
as (MtH): 504.1. 5plcapiplu

CO,Me
3-(5-chl or ot hi ophen-2-y1 3 [6- le uoro- 7- (et \yl )-f, 4- di oxo- 1,
2-di hydroqw nazol iFQ- \ hbénzam do) (27) Schene 4

MeHN
Dﬁ)
HN s J\[j’c' EtO
/\Um . \ﬂ/\NHz

COZH

0O
S L W
N 0O 2L
H
0
S

Step 1:

[0117] To asolution of trifluoride 2a (15 g, 96 mmol) in N, N’-dimethylimidazolidinone

(DMI) (200 mL), was added sodium hydroxide (15 g, 382 mmol) slowly. The mixture was
5  heated to 130°C and stirred until all the starting material was consumed. The resulting thick

beige semisolid was treated with crushed ice (2L), acidified with concentrated hydrochloric

acid to pH = 2. The solid was collected by filtration and dried under vacuum overnight to
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4d CO2H H d 10Step 1: [0134] To a solution of thiophene

car boxal %Bﬁg‘%{ﬁ%g?’ mL, 30 mml) in 1, 4-dioxane (20 n*g}:,r,[}gg@7,3%$§i

mal oni ¢ aci 33 nmol ) and ammoni um acetate (4

The m xture was heated to reflux overnight. It was cooled to rt and
filter edfordam) ash hitegolid/ D ghtHI@Mﬁ;Rr(MﬁOt 400eMiHz) e 7. Wh{ddh 13 &7.08

I sol at ed through filtration and dried in vacua to 15 afford 4b as a
white d86i1dX 2713 g, 34%. NVEt (DVBO, 400 MHz): 5 7.54 (d, 1H), 7.28
(d, 1H, 7.05 (dd, 1H), 4.81 (dd, 1H), 3.04 (dd, 1H), 2.90 (dd, 1H).
Step 2:Step 20 2008/ 036843PCT/ US2007/ 079076 [0135] To a sol ution of
amno acid 4b (1.38 g, 8 1 mmol) DCM (10 nlL) and net hanol (10 nL),

‘rﬂnﬁz addgshdyr i 785 Ryhehdior &8 ;ﬁéﬁmrseg (2 nihbly ndjf:aﬁidiﬁ’é (1@trhEy, ,wa6 afided 12

The reactlon m xture was stirred at rt 90 m n and

co ncSe ntaceticaihydridea@bmLTAz mmes) dowlyndbe piktire e siyred ifoy & 50¢y8 femperature

i no ST LSBY. T8o ipafiomphiil R IR ppwETthe 5 R BhuElobig Sl TR ) ©
1H), 6.84 ekcteddwicdwittt e(‘rﬁﬂaceﬂa'ra Tl% dobnbiised d¥inic Riy6i8 Werk dﬂéﬂ oveSt ep 3:

[0136] Conpound 4d was synthesized in a manner simlar to e 6,
Step 2.magsesivursylipier filoaelaxboogceniratad inafiprowstal: 2045 Whlte STl el 1S &

72%). 'H NMR (DMSO, 400 MHz): § 7.90 (dd, 1H), 7.49 (dd, 1H), 2.22 (s, 3H).

10  Step 3:

[0119] To asolution of acid 2¢ (1.16 g, 5.4 mmol) in DCM (20 mL), was added oxalyl
chloride (0.70 mL, 8.1 mmol} followed by several drdps of DMF. After gas evolution
ceased, the reaction was checked by HPLC and determined to be complete. The mixture was

concentrated and used immediately for the next step.

15 Step 4:

j0120] To a solution of methyl 4-aminobenzoate (0.90 g, 6.0 mmol) and DIPEA (1.4 mL, 3
eq.) in DCM (10mL), was added crude acid chloride from step 3 in DCM (10 mL) dropwise.
Afier the reaction was found to be complete by HPLC, the mixture was diluted with water
and extracted once with DCM. The combined organic phases were dried over magnesium

20  sulfate, filtered, then concentrate to afford a solid (1.34g, 71% yield) as a mixture of the
acetate 2e and the free phenol 2f.

Step 5:

[0121] To a solution of the crude product from the step 4 ((1.34 g, 3.8 mmol) in methanol
(10 mL) and dioxane (10 mL), was added potassium carbonate (0.53 g, 3.8 mmol). The

25  reaction mixture was stirred at room temperature for 90 min and then acidified with 1 M
hydrochloric acid. Upon sitting overnight, a precipitate formed which was filtered and dried
overnight by aspiration to afford phenol 2f as a white solid (0.86 g, 74%). 'H NMR (DMSO,
400 MHz): & 11.86 (s, 1H), 10.57 (s, 1H), 7.96 (d, 2H), 7.94 (m, 1H), 7.83 (d, 2H), 7.00 (dd,
1H), 3.82 (s, 3H).

30 Step 6:
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10Step 4: [0137] Conpound 4e was synthesized in a manner simlar to

Exanpl e woSbegnssfdsNVR (DVBO, 400 MHz): 3 9.10 (d, 1H), pérAf260307%H0 .
7.88 (d, 2H), 736(m 3H), 6.93 (d, 1H), 677(s 1H), 6.25 (d, 1H),
5.58 (dd, 1H), 3.58 3H), 3.05 (d, 2H) 77 (d, 3 Step 5. 15
[0138] [EbRpoubmide2t §6§ %Bﬁ@@olié@smnhmﬂéw@m orpaddehyde Bdhe 4 1,

Step 5. f I 5

3-(5- cﬁ?%@c}taﬁ‘?gop eé% 5@?&%&%&%8 f uoro(mﬁl% m.?%n?rraam EHH% cﬁlug%(dowﬁlm%el
1zor el piE folddk@and heaeBtoeluy Forlavnesider) @D@mﬁsmﬂcmﬁpﬁv(oﬁohyﬁﬂleﬁdvlﬂﬁ) ;
Cl  [0139] Conpound 79 was synthesized in a manner sinila | e

Rm VB fioluprp. fidie ressiin BHYuTOW A CoMaHp ar@mﬂﬁwﬂew;}ﬁhﬁp@uﬂbwargona‘fe and
J1 5 na) S AP R0t ek Wit bRERIT R Yol THRORRIRET
t72 | mi: %%ﬁ; (lﬁglkl[agisggélrg ghflﬁ bydend@eﬁ&nmhllfatégalm? andémom'tvamﬂ toiafford 2geas a
resul t ilight BRIZRPLELD H2 2 ANt &ﬁl}@g@ﬁ\’fép f}!@) m?)'ag gg?' ?‘{ I%gﬁ’lf%é{aed
heat ed 1 LoLd ST ER AT s 278 DoMWL KRyl Acetate and

wat er re added. The layers separated and the aqueous phase was
extrac ith ethyl acetate. The conbi ned organi c phases were
concentrated to afford 5a (2.17 g, 45% as a |light beige solid.

( DVBO, [a1R3] ME 2 s@utioroef difluoride)2g (6.9 7, €& mmp}) in % kogmil)a)wasrsadﬂed (s,

2§ B o e TR Mt Ryl RS e o n R oo

( MtH) + 24841ale tuBé@oQ@nQé’e/ Kba63 48 Red (Ha20614d BPdififieSivith u&ter (I00LAR). The a
solution of the nitrile 5b (65 , 0.14 mo) 1 mXxture

ot og@w&nga*ﬁlutwm@lﬂtiﬁs‘ﬂm)sol seraton e drifdde AFEC IO BB as a

ggtc):l Lntl corrpl gﬁe cogDM@l on I‘Q}fIthe S{Sg ?2’87%@ @rﬂlﬂeﬁ 7‘?@(@‘11{)@‘?’2 &

m 15 ur aHNRG.28 (I1EY, 5.68 (s 2H¢,(31W313H),ec76|(5g 3EPcuo, and purified
I medi ately by prep HPLC to afford conpound 7 as a white solid. M5
f ound fs%p §22H16CIFN803S as (M HL 525.0, 527.0.

[0124] To a solution of methyl ester 2h (200 mg, 0.60 mmol) in dioxane (5 mL), was added
1 M lithium hydroxide (1.2 mL, 1.2 mmol). The mixture was stirred until all ester had been
consumed (HPLC). The reaction was concentrated in vacuo, diluted with 1 mL 1M HCl and 3

20 mL of water. The resulting white solid was filtered and dried overnight to afford 2i (178 mg,
94%) as a light beige powder. 'H NMR (DMSO, 400 MHz): § 7.97 (d, 2H), 7.48 (d, 2H),
7.36 (d, 1H), 7.10 (br s, 1H), 6.71 (s, 1H), 6.24 (d, 1H), 5.68 (s, 2H), 2.76 (s, 3H).

Step 9:

[0125] To a solution of carboxaldehyde 1g (168 ulL, 1.58 mmol) and glycine ethyl ester
25  hydrochloride 2j (200 mg, 1.44 mmol) in dichloroethane (10 mL), was added triethyl amine
(TEA) (270 uL, 1.58 mmol), followed by sodium triacetoxyborohydride (0.46 g, 2.16 mmol).
The mixture was stitred at room temperature overnight. The mixture was diluted with
aqueous sodium carbonate / water / ethyl acetate. The layers separated and the aqueous phase
was extracted with ethyl acetate and the combined organic phases was dried over magnesium
30 sulfate, filtered, and concentrated in vacuo. The crude residue was purified by silica gel

chromatography (1 — 10% ethyl acetate / DCM) to afford the desired amine 2K (73 mg, 22%)
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Exanpl es 12-24 10

N- ((5- chl BPAR/GA#EN- 2- y1) (1H-t et razol - 5-yl ) met hyl ) - 4- ( BAEBPELO72 e
t hyl am no) - 4- oxo- 2Hbenzorel [ 1, 31oxazi n- 3(4M yl | benzam de ( Conpound
54) : 1 ('H NMR .

N4 ( 3- ch;fsoarl(l)gphﬁg?})l/(i\g ¢ 4 IEI-I_% etra %1\14-85@3? (1)9 nIYcIaIEI 'ﬁ)wa) 623 { %—1&)0(6)'? é-(%’-l(Hr;é?ﬁSI(%m n
0) - 2, 42Hi), 3:86-(4, 21D tilBBAYui nazol i n- 3(4H) - vnbenzani de ( Conpound 11);
NEN NNNHO C 1-13CNNO

N- ((4- chiboigphenyl ) (1H-tetrazol - 5- vDet hyl ) - 4- (6-fl uor o- 7- (et hyl ami n
0) - 2, 4-di oxo-1, 2- di hydroeui nazol i n-3(4H) -yl ) benzam de (Conpound 12);

WD 2008 843PCT/ U 7/.079076. .. .
1 61 1070 7CPRBONRH S eSS Sizsd e manasy sirajer to Brample 1, Step 10. MS
(1, 3loxpahdfo?(ChiNs TIENLNS as (M+HP+ 532.2. _

met hyl t hi ophen-2-y1) (1Htetrazol - 5-yl ) et hyl 1benzam de (Conpound 16);

NA(1Htgtrazol-5-y1) (mtolyl) met hyl)-4-(6-fluoro-7-(methylam no)-2, 4-
di 0x0- 1§t—?’%ii5di hydr oqui nazol in-3 (41-1)-yllbenzam de (Conpound 22);

[0127}) Compound 55 was synthesized in a manner similar to Example 1, Step 5. MS found
for Cz3H oCIFN;05S as (M+H)" 504.1.

10 Example 3-5

-2.4-dioxo-1.2-

dihvdroguinazolin-3(4H)-yl)benzamido)acetic acid {Compound 6);

]
S
o N
N O
C- H/go OH

H

Hy

3-(N-({5-chlorothiophen-2-y)methyl)-4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-

15 dihvdroguinazolin-3(4H)-vl)benzamido)propanoic acid (Compound 40);

-4-oxo0-2H-

benzole][1.3]oxazin-3(4H)-y)benzamido)propanoic acid (Compound 86);

0
S
0 N
Ft :gNOA T’f
HaCuy 0% “OH
H

O
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4- (6-fl uoro-7-(nmethyl am no) -2, 4-di oxo- 1, 2-di hydr oqui nazol i n-3(4H) -t h-

N4A3- net rwﬁml’gmyég(ll-l-tetrazol 5-yl ) met hyl ) benzam de :
A3~ TBt Npuhg yl) ( PRTRRLSN 07506

104- (6-fl uoro-7- (rrethyl am no) - 2, 4- di oxo- 1, 2-di hydroqui nazoli n-
( 4H) - y 19128] GEomnpansds §hihgnd) §61were madabanth@ryq_qd#ﬁq g ybt@rfk%hﬁea‘@bed for

Co
fyl?"nsﬁmi‘%z (Risitofing BPCHBIRDY i Eh) A6 M tound foy Coprpongd 4
ui nazolvaB* (Ato; WIS ewwast dempEaasEME])": 5190,

2008/ 036843PCT/ US2007/ 079076

N43, 4-di chl orophenyl ) (1Htetrazol - 5-y1) met hyl)-4-(6-fluoro-7-(nmethyla
m no) - 2, 4-di oxo- 1, 2-di hydroqui nazol i n-3(4H)-y1) benzam de (Conpound

29) ;. N=N NN NH
5 Example 6

2-(5-chlorothiophen-2-y1)-2-(4-(6-fluoro-7-(methylamino)-2.4-dioxo-1.2-dihydroquinazolin-
3(4H)-vbenzamido)acetic acid (5)

Scheme 3
COLH COMe GO:Me 1f
S
HNT Y BN S
3b 3¢ ]
3a
0 CO,Me
S
0 N
oG jegavs.
N
H H
o COH
S
o) N
N
N I I PN
N N0
H H 5
10  Step1:

[0129] To a suspension of amino acid 3a (10 g, 63 mmol) in a mixture of dioxane (300 mL)
and methanol (150 mL), was added trimethylsilyldiazomethane (2 M in diethyl ether, 48 mL,
96 mmol). The mixture was stirred at room temperature until all starting acid had been
converted to the methyl ester 3b. The mixture was concentrated to thick oil which was used

15  immediately for the next step.

Step 2:

[0130] To a solution of 3b in acetic acid (120 mL) at 0°C, was added sulfuryl chloride (4.8
mL, 60 mmol) in three portions. More sulfuryl chloride (3 mL) was added slowly until all of

the starting thiophene had been consumed. The crude mixture was concentrated in vacuo,
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H3C. NNO
SNA4( 3, 5- dvghheaphgny! ) (1H-tetrazol -5-yl)net hyl | - 4- (6-f
{’38; _ni no) - 2, 4- dil oxo-g 1, 2-di hydr equi nazol i n- 3(4I¥|) -yl bénza#eggg%%g&p@ﬁé
N ( Lk R it ettt sy b DIM) The(ORgihic oy 7
( Conpoéwgrpggg%?ntraml tﬁé gqqéﬁ Eespigé%%ﬁ%f :lsiii(r;]a ge(l %@on&té glL)'aep Z)fa(W—dS%A:
NA(1H-t 2 - ' e mfdi
et ny! SHPAGERE FDERT sl S S MFE NG Bl ACH K s b Pt it pter
(1 C(i)rrg(i)lqmi) ) grzdfbic{iﬁed falithatr M-hgdfavklony lagidiin djoxdnowith Hobasstirring. The

. 1.31oxazi n-

ot Bl ePNE BReHhen s bt de s e Dsiss H el g6 26 8n3LA) S e Bhng 61)

C;H5CINO,S as (M+H)" 206.0, 208.0.

Step 3:

[0131] Compound 3d (18) was synthesized in a manner similar to Example 1, Step 10. H

NMR (DMSO, 400 MHz): § 11.31 (s, 1H), 9.58 (d, 1H), 7.95 (d, 2H), 7.38 (m, 3H), 7.03 (d,
10 1H), 6.82 (s, 1H), 6.24 (d, 1H), 5.84 (d, 1H), 3.70 (s, 3H), 2.73 (d, 3H).

Step 4:

[0132] Compound 5 was synthesized by the procedure similar to that described for
Example 1, Step 5. MS found for CH6CIFN4OsS as (M+I-I)+ 503.0.

15 Example 7-8

3-{5-chlorothiophen-2-

20 3(4H)-yDbenzamido)propanoic acid (Compound 57);

s DL)L

H

OOCI
Ow
S
O/dkn
F. )N
N O
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5[ 0143]

N( (5- chl qggt.hdspiRbges- 2-¥1) (1H-tetrazol - 5-yl ) met hyl) - 4- (6 pHrHRbSR /6 t
hyl am no) - 4-oxo-2H benzo[e] [ 1, 31loxazi n-3(4H)-yl) benza Pg H]‘(a’ @W 75{0%8
conpounds 11, 12, 16, 22, 23, 24, 28, 29, 30, 31, 34 and 61 were

synt hegomag tlyorﬁmnag QGQQLIS’BWSﬂeI'Eyh@ésﬁ@I Hylthé priesdure biadlak or thExdespited

11. Conpound 54. (DMSO, 400 MHz) 1), 7.47
(d, 2 apie, Vg f@@wougqﬁﬁ as @Agﬁ)wﬂws toupd Tor Corgoppd 57
6 25 (d QQIH)EI{ §£31[1 2.74 (s, 10 3H). Ms found for Conpound 54
Igﬁ 4. 8 1\/8 found for Conpound 11 as (MtH)+: 521.3. M found
for Corrpound 12 as (M+H) +: 521.3. M found for Conpound 16 as ( MtH) +:
507.0. Ms found for Conpound 22 as (MtH): 501.0. Ms found for
Compound 23 as (MrH)+: 517.0. M found for Conpound 24 as (MtH) +:
50550. MS found for Conpound 28 asExfdwple® 521.0. MS found for
Conpound 29 as (M+H)+: 556.0. Ms found 15 for Conpound 30 as (MtH):
556. 0. %-;E‘-f:lﬁ%ﬁﬁf)%en@gggﬂgﬁ6%0@@-7((%%‘&\[1@3&1—@4 -l d-0.antihfdsquinazolin-
Compou as : oun or Conpound 61 as (M+H) +:
492. 3. Exanple 25 3(4H)-ylbenzamido)propanoic acid (27
N- ((5-chl or ot hi ophen-2-y1) (5-o0xo0-4, s-di hydro-1, 2, 4- oxadi azol - 3-yl ) net
hyl) - 4gcRerhe yoro- 7- , , , ,
20( met hyT'am no) - 2, 4- di oxo- 1, 2- di hydr oqui nazol i n- 3(4H) -yl ) benzam de
(21) Scherre 6 WD 2008/ 036843PCT/. §§3007/ 079076 %@2@43 : [0144i To a
solution of nitr®le 5b (100 ny, mol) in O (1 nL), was added
hydr oxyl am ne h ochloride (73 1.05 DI PEA (183 uL,
1.05 nmmol ). Th@S[@H—e-n-nﬁ - rmg'}fhto 0@ for 2 hrs. The
reaction m xture di | uted vvlth er (ca. 10, . The resulting
solid was isol ated 4ehrough filtrd4Pion to afford ‘52 as a | i ght Dbei ge
solid in quantitative yield. (DVBO, 400 MHiz): 59(98 SOMd) , 7.82

(d, 2H), 7.37 (m 3H) 6 97 (d, 1H), 6.91 (d, 111) s, 1H),
6.27 (d, 1H, 5.88 ¢ H, 5. 73 (s, 1H)027 ; |
2008/ 036843PCT/ US 07?‘ 07907qf St ep ;4 b séi ut o(f;

was added pyri di ne

01 5]
hydr oxam di ne g 091,
(9 uL, 0.11 15 lol ﬁéd by eth e(lO uL, 0.10

mol ). The nlxture&pa stirred at over |g Vﬁter (10 nmL) was
added and the solid was isolated 5 through f||trat|on to afford 6b in
quantitative yield. (DVSO, 400 N+E) 11. , 1H), 9.13 (d, 111),
7.93 (d, 211),
Cl
F
H

10  Step 1:

[0134] To a solution of thiophene carboxaldehyde 4a (3 mL, 30 mmol) in 1, 4-dioxane (20
mL), was added malonic acid (3.43 g, 33 mmol) and ammonium acetate (4.6 g, 60 mmol).
The mixture was heated to reflux overnight. It was cooled to rt and filtered. Upon sitting
overnight, a precipitate formed which was isolated through filtration and dried in vacuo to

15  afford 4b as a white solid (2.13 g, 34%). NMR (DMSO, 400 MHz): 6 7.54 (d, 1H), 7.28 (d,
1H), 7.05 (dd, 1H), 4.81 (dd, 1H), 3.04 (dd, 1H), 2.90 (dd, 1H).

Step 2:
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7.42 (d, 211), 35 (s, 111), 7.00 (s, 211), 6.83 (s, 111%
2H), 6. 29”?&00810?%43 .93 (d, 111), 3.97 (q, 211), 2.79 PH! /U§P907/01902€1
(t, 3H. Step 3: [0146] To a solution of carbonate 6b (465

e R S T SRR

m Xt ur ?nly)aﬁraﬁaddéaQﬁm\éthmuyﬁts@bn@mné(mmmm @tHth6ahLvm e fTHO0 L
and a pH'of approximatély 3. The solid was filtered and washed w th

wat er , redeton puxtitfe wes stipregabp fesrloninpndropneantrape wrrrop The Tesrduegvaso o

2 o REod 37N b il 01 glyp el Bt ﬁ?fé'“‘tﬂ% R

?,(IZ'%% Nﬁpﬁwﬁkﬁbr%ﬁ&@rcg@lm%mmﬁ% VB0 58200 EXRAIIED, 691 (m 28,
chloro
hyl ) - 4_4(@(\(14“]'&%23%2 s, 3%) 568((331(1021-1 i hydro-1, 2, 4-t hi adi azol - 3-yl | net

Step 3:
{0136] Compound 4d was synthesized in a manner similar to Example 6, Step 2. MS

found for CsHsClO,S as (M-NH;)"™ 203.0, 205.0.

10 Step 4:

[0137] Compound 4e was synthesized in a manner similar to Example 1, Step 10. NMR
(DMSO, 400 MHz): & 9.10 (d, 1H), 7.98 (d, 1H), 7.88 (d, 2H), 7.36 (m, 3H), 6.93 (d, 1H),
6.77 (s, 1H), 6.25 (d, 1H), 5.58 (dd, 1H), 3.58 (s, 3H), 3.05 (d, 2H), 2.77 (d, 3H).

Step 5:

15 [0138] Compound 27 was synthesized in a manner similar to Example 1, Step 5. MS found
for C23H13C1FN4053 as (M-H)- 515.0, 517.0.

Example 10

3-(5-chlorothiophen-2-y1)-3-(4-(6-fluoro-7-(methylamino)-4-oxo-2H-benzo[¢]{1 J3Joxazin-

20 3(4H)-vhbenzamido)propanoic acid (Compound 79):

Cl
S\

HG, o ==
N HN 0
N
—/ \_/—\_/ §

O O OH

[0139] Compound 79 was synthesized in a manner similar to Example 9. MS found for

Compound 79 as (M+H)": 504.0.
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(et hyl am no) - 2, 4- di oxo- 1, 2- di hydr oqui nazol i n- 3(4H) -yl ) benzam de
(Corrpound“@é%&"t?ﬁ#ﬂ-g N NN./ HN N H3C. NNO 20 [0147] To XRCIBISa04787°03¢
6a (100 ng, 0.19 mml) in tetrahydrofuran (2 nL), was added

t hi ocar bonyl di i m dazol e (37 ny, Ogééwgggg;. The reaction m xture was
stirred at rt for 30 mn. Silica

of chl orof orm and net ha .
suspenskhR-GRArOLNEINCEE ¥ JAVRE MY mpas 1910y /s(metaylantinod-<, 4-a
and 25 palnif i 2 | ot o affor white solid (9 ny,
Too - Ny ARk e (Coolifa 2.7 12 2250 °\

2008/ 036843PCT/ US2007/ 079076 Exanpl e 27

N( ( 5- chISBEBERi ophen- 2- v1) ( 5- t hi oxo- 4. 5- di hydr o- 1, 2, 4- oxadi azol - 3- yHme
thyl)-4-(6-fluoro-7-

(met hyl ani no) - 2, 4- di oxo- 1, 2- di hydr oqui nazol i n- 3( gH) ¥~ & ani de
(Conpound 32). 5 C [0148] To a solutionco0f. 64 (1Q0% nmy, 0.19 mmmol)
in DVF (3 nL), was added thi ocar bonyl diim'd 2 ng, 0.29 mmol)
and DBU (113 uL, @®.76 mml). The ngpt ur eMuiie I'NFed at rt for 4-5
hours, diluted wjh ter and purified, by prep HBLC to afford 32 as a

nol _was
3(1 Hytetra

a

white solid. MsHfo fqﬁ‘t?BTﬂbHCl | 4 as 556. 7, 558. 8.
Exanpl es 28 Y / 1f
19 S5a
O CN
S
H | 4
LY
0
MeHN ﬁ b
N=N
Na. _NH
O I[/‘
S
H g
MeHN NAO
5 H 7
Step 1:

[0140] Aldehyde 1g (3 mL, 28 mmol) was mixed with trimethylsilylcyanide (4.5 mL, 34
minol) and ca. 50 mg of Znl,. The resulting brown solution was stirred for 30 min at rt, then
treated with ammonia (7 M in methanol, 20 mL, 140 mmol). The mixture was heated to 50°C

10 for 90 min. in a sealable tube. Ethyl acetate and water were added. The layers separated and
the aqueous phase was extracted with ethyl acetate. The combined organic phases were
concentrated to afford 5a (2.17 g, 45%) as a light beige solid. (DMSO, 400 MHz): 6 7.00 (d,
1H), 6.97 (4, 1H), 5.24 (s, 1H), 3.10 (s, 2H).

Step 2:

15 [0141] Compound 5b was synthesized in a manner similar to Example 1, Step 10. MS
found for CpH;sCIFNsO3S as (M+H)" 484.1.
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N( ( 5- chl or ot hi ophen-2-y1) (5- oxo-4, 5-di hydro-1, 2, 4- oxadi azol - 3- yBnet hy
|)-4-(6-f A

(et hyl an#ﬁ%@flo-%g%g- 2H benzof[ e] [ 1, 31loxazi n- 3(4H) - vaenzaP%Tl (352007/079076
(Conpound 71), 15 [0149] Conpound 71 was nade by the procedure

si ni | arSteB3t hat descri bed for Exanple 25. Title conpound: M found
for C23HL8CLENAO5S as (MtH) +530. 0. Exanpl e 29

N( ( 5- cHid42]t hToeatsblatieReftht hfiritetB8bof66 1y, B 1di ihydan 3,12, dhibxowR dif @s0ptopanyll )

Do mot 1P arAtersS Salioias sddedandivmeride, (4 516 28 mapabnd A Rzomida 616 ms,
( Compousy . o0 RAOBLOBAMRETARAVATIOTRAH Oty

10150] Conpoun 5 was synt hesi zed by the proce ar to
deséri beaefidr Thr anpiues Ras covlgdfto up dorfoentrEedirommado, 0d parifidd-ihmedisidb: B,
5Exanpl e 3

2- (5- cHI'ER ﬁFHP&B Al coppound 7 s pavhite solidy. S frpnd {pr SamthieT IENsR:§ M=)

2- di hydnegukmpgol i n- 3(41-1)-yl)-3-nmet hoxybenzam do)acetic acid (51)

Scheme 7  Step 1: [0151] To difluoroanthranalide le (5.69 g, 30

mol ), was added phosgene in toluene ((1.9 M 160 nL, 300 mmol ). The

reaction mxture was stirred at rt overnight, concentrated in
Examples 12-24

10 N-({5-chlorothiophen-2-yh{1H-tetrazol-5-yl)methyl)-4-(6-fluoro-7-(methylamino)-4-oxo-2H-
benzo[e][1.3]oxazin-3(4H)-yD)benzamide (Compound 54)

N=N
N NH
O N\
S
0 N
S Negars
N
Coy >

H

Hy

N-({3-chlorophenyl)(1H-tetrazol-5-yl)methy)-4-(6-fluoro-7-(methvlamino)-
2.4-dioxo-1,2-dihydroquinazolin-3(4H)-yDbenzamide (Compound 11):

NN
0 Na  NH
Y
15 e N

N-((4-chlorophenvl}(1H-tetrazol-5-yDimethyl}-4-{6-fluoro-7-(methvlamino)-2.4-dioxo-1,2-

dihydroguinazolin-3(4H)-vyl)benzamide {Compound 12):

N=N
o Na NH
]dLN ci
HiCuy, ”AO
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5 vacuo, evaporated fromtoluene (20 nL), and dried under vacuumto
afford a {h9bisP3gdge solid 8a. The material was found tQCQhJ‘é?ooWd%ms
desired urea v%en treated with anmonia but was not otherw's
characterized. Step 2: [0152] Anhydrous HCl was made by addltl on of
thionyl chl o {gifudrd- %ﬁnahvlaﬁﬁmemLzH-bemrdfmbhams(zml)evlm(u 0C.
To this was added 3- et hox -4- nltrobenzm C aC| d 8h :

mml ). The et Tyl Bl gl 1K} 5 ety \henzamide (f, 3118
concentr at ed, d| I ut ed W th aqueous SOdI um b| car bonat e, and ext r act ed
with dichl oronethane. The organic |layer aNsD

2008/ 036843PCT/ US2007/ 079076 was concent gdtedin vacuo to afford

net hyl ester 8c in quantitative yield, HI 400 MHz, CDC13) 5 7.82
(d, 1H), 7.75 (s, 1H), 7.68 (d, ¢H3.99 (s, 3H). Step
3: [0153] To solution of Ryf~acetate~('20 nL), was added 10%
Pd/ C (Degussa, 200 ng). ﬁCTh

at mosphere of hydrogen overﬁn ght, Nletered t hrough celite and
concentrated to give the aniline 8d as a white solid (1.54g, 83% for
2 steps). d IVEO- . X ; (

5.59 (s, 6L 11057 4 M

[0154] To a sol Ut'Qﬁh oditazb i 3 GO nfmdéao dz DCM(10 n),
was added DI PEA (2 : mo), followe y carbanoyl chloride 8a
(0.35 g, 1.66 nmmol). The m xture was stirrgdyovernight, concentrated
in vacuo, and the crude product (urea and p&&ﬂiall anount of 8e) was
used for the next step without further pHrification. Step 5. 15
[0155] To a sol ution of crude pr asluc Chzn DMSO (5 nL), was
added nethyl amne (2Min TiF 1 The m xture was .
heated to 100C in a seal abI e g er ni ght The reaction m xture was
diluted with water and tH& isolated through filtration to
afford 8e as a light beige Iéol idH330 ng, 80%for 2 steps). M found
for CHHI 6FN305 as (MrH)+ 374.2. 20St ep 6: [0156] C(_) ound 8f was
synt hesi zed4+(ﬁ-fhorca’ﬁ‘r@ethslam1h 2.4-d ahidd Sin Sy 7N

[0157] Conpound 8¢ ed i ng cedur e simlar ,Exarrpl e
1, st ep 10 usi B% c -',.i I]Z (] Ompouj rzg

1H), 7.45 (d, 1H), 733(d 11), 693 25(d 1H), 693(d 1H) 6. 80
(d, 111), 6.31 (d, 1H), 5.65 (s, 1H), 3.8}3-“(\@, 3H), 2.93 (s, 3H).
Step 8: [0158] Conpound 51 was synt hesi De%]/g a procedure simlar

to Exanple 1, step 5. M5 + 0N

CH,
Ijl

10

fluorophenyl)(1H-tetrazol-5-yl)methvl)benzamide (Compound 24);

N=N
I

]

N NH

@*1@

N-((2-chlorophenyl)(1H-tetrazol-5-ylmethyl)-4-(6-fluoro-7-(methylamino)-2.4-dioxo-1,2-
dihydroguinazolin-3(4H)-yl)benzamide (Compound 28);

HaC
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found for Conpound 51 as (MtH):533.0. WO

2008/ 0368%0.2P@IV383007/ 079076 Exanple 31 PCT/US2007/079076
243-chlorophenyl) - 2- (4-(6-fluoro-7-(methylam nol- 2, 4-di oxo-1, 2-di hydr
oqui nazol i n-3(4H)- v1)benzam dol acetic acid 15, Schene 8 [0159]

Ami nonitrile 7a (prepared fron13-ch|orobenzaFdé yde using simlar
procedure described for 5a) (0.76 g, 3.8 mgol {"wast di ssolved in 6 M
hydrochloric acid (15 nmL.). The m xture slreflluxed for 2 hrs, cool ed
to rt, concentrated and used i nmedfat orNt ha Xt 10step. Step 2:
[0160] Conpound 7c was synt resi i 7l ar to Exanpl e 30,
Step 2. The crude produchﬁ%@s mredi ately for the next step.

Step 3: 15 [0161] Conpo N d t hesized in a manner simlar to
Exanple 1, Step 10. Step 4: [0162] Conmpound 15 was synthesized in a
manner S|nllar to Exanple 1, Step 5. (DNSO 400 MHz): & 11. 27 (s
1H) . N 4 ) d: G 1 6-2 i ‘
(s, 111), 6.
Compound 15 as (
Exanpl es 32-38
2- (4-(6-fluoro-7-(nethyl ani no) -2, 4-di oxo- 1, B=Nli hydr oqui nazol i n- 3(4H) -
yl ) benzam do) - 2- ( 5- nethvlthlophen 2-yfl g ety Haci d (Conpound 19):

o /@)km Cl
F:d‘rq cl
HiCvy N’L*o
H H

5 N-((3,5-dichlorophenyl){ 1 H-tetrazol-5-ylmethy])-4-(6-fluoro-7-(methylamino)-2.4-dioxo-
1.2-dihydrogquinazolin-3(4H)-ybenzamide (Compound 30);

=N
4 1
0 Na  NH
O N cl
- H
N
Cl
HiCu ﬁ’k§°

N-((1H-tetrazol-5-y1)(3-(triflucromethoxy)phenyl)methyl)-4-(6-flnoro-7-(methylamino)-2.4-

dioxo-1.2-dihvdroquinazolin-3(4H)-yl)benzamide (Compound 31);

N=N
4 1
NH

N
O N
OCF,
0 N
jeg
A

N-((1H-tetrazol-5-y1)(3-(trifluoromethyl)phenyl)Ymethyl)-4-(6-fluoro-7-(methylamino)-2.4-
dioxo-1,2-dihydrogquinazolin-3(4H)-vl)benzamide {Compound 34)

10 H
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« HBC.N N O 52-(4-(6-fluoro-7-(nmethylam no)-4-o0xo0-2H benzolel
[ 1, 3loxazw0-2808(03883yl ) b enzam do) - 2- phenyl acetic acid pComsecnd7os) ;
(S)-2-(4-(6-fluoro-7-(nethylam no)-4-oxo-2H benzolel
[ 1, 3loxazi n-3(4M y1l) benzam do) - 3- phenyl prgg@nm c acid (Conpound 60);
10
2-(4-(6-fluoro-7-(nethylam no)-4-oxo-2H
enzam do) - 2- (thi ophen-2-yflacet | 6 aefd

enorel[l 3loxazin-3(4Myl)b
F63) 00 CHNH
2H benzo [el [1, 3]

H3C- N 2-(4-(6-fluoro- & |&ay] X
oxazin-3 (4H)-1/1)benzam O)gg hi ophen- 2-yl ) propanoi c acid
(Conpound 64); WO 2008/ 007/ 079076

N
H

5 [0143] N-((5-chlorothiophen-2-yl)(1H-tetrazol-5-yl)methy!)-4-(6-fluoro-7-(methylamino)-

4-oxo-2H-benzo[e][ 1,3]oxazin-3(4H)-yl)benzamide (54) and compounds 11, 12, 16, 22, 23,
24, 28, 29, 30, 31, 34 and 61 were synthesized by the procedure similar to that described for
Example 11. Compound 54. (DMSO, 400 MHz): 6 9.76 (s, 1H), 7.94 (d, 2H), 7.47 (4,
2H), 7.35 (d, 1H), 7.04 (s, 2H), 6.88 (d, 1H}, 6.71 (s, 1H), 6.25 (d, 1H), 5.64 (s, 2H), 2.74 (s,

10 3H). MS found for Compound 54 as (M+H)": 514.0. MS found for Compound 11 as
(M+H)": 521.3. MS found for Compound 12 as (M+H)™: 521.3. MS found for Compound 16
as (M+H)": 507.0. MS found for Compound 22 as (M+H)*: 501.0. MS found for Compound
23 as (M+H)": 517.0. MS found for Compound 24 as M+H)*: 505.0. MS found for
Compound 28 as (M+H)": 521.0. MS found for Compound 29 as (M+H)": 556.0. MS found

15  for Compound 30 as (M+H)": 556.0. MS found for Compound 31 as (M+H)*: 571.0. MS
found for Compound 34 as (M+H)": 555.0. MS found for Compound 61 as (M+H)": 492.3.

Example 25

N-((5-chlorothiophen-2-v1)(5-0x0-4.5-dihvdro-1.2 4-oxadiazol-3-yImethy]}-4-(6-fluoro-7-
20 {methylamino)-2.4-dioxo-1,2-dihydroquinazolin-3(4H)-vl)benzamide (21)

Scheme 6
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(9)-2-(4-(6-fluoro-7-(nethylanino)-4-oxo-2H benzo fel

1- 1, 3loxaghnelfikdm Vvl benzam do) - 2- phenyl acetic acid ( CoppRi&sh8No7s

H3C, N

52- (3-chlorophenvl)-2-(4-(6-fluoro-7-(nethylam no)-4-oxo-2H benzo fel

1-1, 31loxazi n-3(41-11- yl)benzani -?1 ackhic acid (Conpound 81); H3C N

Cl [0163] Compounds 19, 58, 665 _#»63 5, and 81 were synthesi zed

by the procedure spmlar fo t @r—Exanpre 31 fromthe

correspondi ng co pVakt’abl e 10 ahino acid after

esterification. M5 f fg% Conpound 19 as (M+H)+: 483.0. Ms found

f or Conmpound 58MaKN{( +N” 4%90. 1.55M5 found for Conpound 60 as (MH) +:

464.2. M found for Corrpo'ﬁnd 63 as (P#H)+: 456.0. MS found for

Compound 64 as (MH)+: 470.2. M5 f8u’m Oor Conpound 65 as ( MtH) +:

448.2. MS found for Conpound 81 asf(MyH): 484.0. 15Exanple 39

2- (4-(6-fluoro-7-(nethyl am no zal e] [ 1, 3] oxazi n-3(4H)-yl)

benzam do) - 3- phenyl pr gpanpi c d (Ko busd 9) WO

2008/ 03684 3PCT/ US200 0 164] The titled conpound was made by

the procedure siml thl desari bed for the Exanpl es above from

t he correspondi Hﬂe'@brmer ci',flpll I9 ava:ﬁ)l e am no acid. (DVsO 400 WVHz):
(g,

Z]

8 8.71 (d, 1H), 7.82 (d, 2H), 7.40 2H), 7.13 -7.38 (m 6H), 6.72
(s, 1H), 6.22 (d, 51H), 5.63 (s, 2k ~&’®9 (m 111), 3.18 (dd, 111),
3.07 (dd, 1H), 2.78 (s, 3H). Exanplig._

2- (5-chl or ot hi ophen-2-y1)-2-(4-(6&fl
- di hydr oqui nazol i n- 3(415I-y 2
(Conpound 41) 10

N
A 6b 0
MeHN H 0 p_(
o N NH
S
0O N Cl @]
F. /@AH \ Y S—(
,IL 21 o N NH
MeHN N"Vo S
o) N
F
N S
—_— 25
6a MeHN N/KO o~
H N+ _NH
o)
s
o) N
F /Q)LH \ Y “
Ba _— N
MeHN HAO 32

Step 1:

[0144] To a solution of nitrile 5b (100 mg, 0.21 mmol) in DMSO (1 mL), was added
hydroxylamine hydrochloride (73 mg, 1.05 mmol) and DIPEA (183 uL, 1.05 mmol). The

5  reaction mixture was heated to 70°C for 2 hrs. The reaction mixture was diluted with water
(ca. 10 mL). The resulting solid was isolated through filiration to afford 6a as a light beige
solid in quantitative yield. (DMSQ, 400 MHz): § 9.08 (d, 1H), 7.82 (d, 2H), 7.37 (m, 3H),
6.97 (d, 1H), 6.91 (d, 1H), 6.84 (s, LH), 6.27 {d, 1H), 5.88 (d, 1H), 5.73 (s, LH), 2.77 (d, 3H).

49



Schenme 9 Step 1: [ 0165] Conpound 9b was synthesized in a nmanner

simfPar tg %&2@&&330, Step 2. Hl 15NI VIR (400 M+z, 1,3%@2%%@290(,%

1H), 7.42 7.37 (d, 111), 3.87 (s, 3H), 2. 58 (s

[0166] To a solution of aryl bromde 9b (1.00 g, 4.4 nmol) in THF (20
m.), e? gided t-butyl carbamate (0.61 g, 5.2 mmol), cesium carbonate

(2.874q, mol ), Xant phos (8.38 g, 0.66 mml ). The sol ution was

ogar s T Eh 80k SRl Rt s Tsq 8%, FHREAITROID 3w, JACaddie
extr actp@ﬁ?ﬁl\g(g @.(Ij)/\o b nfﬁn@?j}l‘i’gllcﬁmil Wbylm;ﬁhbrﬂfogaatfa:mmbﬁbm mmwol). The
n ntrate an uritie SIL1IC e cnro
af Tor d eERBRNEE sirtRd g1t mrfg%’htg Fygter P Th R W 'BMW@"E& 62
( S, 51H)throé%g let%.\‘ilion %cg%%ofp 6%%11 (Dni#ilve 6333133(]@@1603 b@@ Nﬁ{é)3 a( 31, 2§té) m} 43

protect am ne 9¢

bos di ?m (de@lH% 17,98 & 250y GG, 745 (&, 1H), 700 ¢S, dHa),(rjfeSfl( (B\?m IHL)G 'é?nh(a, 2H),
t t rt t
Sl | vl LB, g e, 2k 048k § ot 601 7T o e The

solid was isolated through filtration and washed with diethyl ether
to aff @teb ®d as a light beige solid (HClL salt) (482 ng, 61%. H NMW
(400 MHz, DMSO-d6) 8 8.01 (d, 111) 7.25 (m 2H), 3.88 (s, 3H), 2.61

(s, 3H[0146pStEPa éaluﬁ&iléﬁar@ﬂm CfV\@SOF?rﬁlﬁﬂﬁmrﬁDMB(MLﬁ viadsedastr e
sim | ar t o Exanpl e . M5 f ound for 31118C1FN4Q5S as (M Hy 515. 0,
51700. cEsinmysiatbomate (350 mg, 1.1 mmol). The mixture was stirred at rt overmght The reaction

202- (5 ch ar ot hi ( f di oxo-

202 RS BRT Rl MOLA TR o e

(Co ”powﬂgroiﬁﬁately@ OPheQolilthva©Bitered and washed w1th water, then purified by prep HPLC
to afford compound 21 (107 mg, 22 %). (DMSO, 400 MHz): § 11.30 (s, 1H), 9.29 (4, 1H),
7.91 (d, 2H), 7.34 (m, 3H), 6.80 (s, 2H), 6.26 (d, 1H), 6.13 (d, 1H), 2.74 (d, 3H). MS found

15  for Compound 21 as (M+H)":543.0.

Example 26

N-((5-chlorothiophen-2-y)(5-0x0-4.5-dihydro-1,2.4-thiadiazol-3-yl)methyl}-4-(6-fluoro-7-
(methylamino)-2.4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)benzamide (Compound 25)

O

N\ NH

@*%

[0147] To a solution of 6a (100 mg, 0.19 mmol) in tetrahydrofuran (2 mL), was added

thiocarbonyldiimidazole (37 mg, 0.21 mmol). The reaction mixture was stirred at rt for 30

20 H

min. Silica gel (1 g) in 20 mL of a 5:1 mixture of chloroform and methanol was added to the
reaction and the suspension was stirred at rt overnight. The mixture was concentrated and

25  purified by prep HPLC to afford 25 as a white solid (9 mg, 10%). MS found for
Co3H;sCIFNGO4S; as (M-H) 557.0, 559.0.
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H3C, N N® 0168%]3 Compound 42 was synt hesi zed using procedures
similar t¥O &‘&" 3 of Exanple 40 and step 4 of Exanpl &C3(/S2¢04{07903¢
from net hyl 4-am no-2-nmet hoxybenzoate. Ms found for 25 Conpound 42 as
(MtH): 533.0. WD 2008/ 036843PCT/ US2007/ 079076 Exanple 42
2-(2-chloro-4-(6-fluoro-7-(nethyl am no) -2, 4-di oxo-1, 2-di hydr oqui nazol
i n-3(4H) - yllbenzam do) - 2-(5-chl orot hi onh;n 2-yflacetic acid
(Compound 431; 5 [0170] Corrpoun synt hesi zed starting from
4- br onp- 2- chl oroben20| c acid using a procedure SI m | ar to lExa | e 3%
- , o . 1.2 H ; fluoro-7-

[lgti;g]ydroum )24 it L 29 [ | elnzdanglgo%ompouné%_)’_

4- br ono- 2- f uoroben20|c aC|d usi ng procedures Si mlar to steps 1-3 of
Exanpl e 40 and step 4 of Exanple 30. M5 foungqs’r or Conpound 44 as
(MtH) +: 521.0. 15 Exarrple 44

N- ((5-chl orot hi ophen-2-y11(1Htetrazol - 5- ;yl"ﬁ hyl)-4-(6-fluoro-7-(ne
t hvl am no) - 2, 4- di oxo-

s
1, 2- di hydr oqui nazol i n- 3( 4H) - yl) 3 n'etybq‘ihz m pec( Conpound 52):

/&

5 H

[0148] To a solution of 6a (100 mg, 0.19 mmol) in DMF (3 mL), was added
thiocarbonyldiimidazole (52 mg, 0.29 mmol) and DBU (113 uL, 0.76 mmol). The mixture
was stirred at 1t for 4-5 hours, diluted with water and purified by prep HPLC to afford 32 as a
white solid. MS found for C,3H;sCIFNgO4S; as (M-H)" 556.7, 558.8.

10

Examples 28

N-((5-chlorothiophen-2-y1)(5-0x0-4.5-dihydro-1,2.4-oxadiazol-3-ylymethyl)-4-(6-fluoro-7-
(methylamino)-4-oxo0-2H-benzo[e][1,3]oxazin-3(4H)-yl)benzamide (Compound 71);

15 [0149] Compound 71 was made by the procedure similar to that described for Example 25.
Title compound: MS found for C23HisCIFN,O5S as (M+H)"530.0.

Example 29

N-((5-chlorothiophen-2-y1)(5-thioxo-4.5-dihydro-1,2 4-oxadiazol-3-yDmethyl)-4-(6-fluoro-7-
20 (methylamino)-4-oxo-2H-benzo[el[1,3]oxazin-3(4H)-yhbenzamide (Compound 75},
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N=N1 NN NH CH30 N-/ 00 L/1- C H3C.N NO [0172] Conpound 52 was

pr epar ed Lnternediate 8f in Exanple 30 and 5a | ,
using a a&%ggacf?ﬁggméi mlar to that described in Exanple T@T}%@I}P}o{)u#%
for Conpound 52 as (MtH)+: 557.0. Exanple 45

N4( 5- chl or ot hi ophen-2-v1) (5- oxo-4, 5-di hvdrs&l, 2, 4- oxadi azol - 3- yDnet hy
|)-4-(6-fluoro-7- Q

(et hyl ani no) - 2, 4- di oxo- 1, 2- di hydr ogui nazgNwN3(4H) - y1) - 3- met hoxybenz
am de (Compound 53); O NHCH30O N o QO N C, N NO [0173]
Conpound 53 was prepared from the®i |@|- at &n Exanpl e 30 using
a procedure sinilar to thatFdesgeifhedsin Exanpr€ 25. (DVBO, 400 MHz):
8 9.26 (d, 1H), 7.55 (s, 48 J(d, 1H), 7.30 (d, 1H), 7.21 (d,
1H), 6.86 (d, 2H), 6.73 (S,NiRF, 6717 (d, 1H), 6.08 (d, 1H), 3.70 (s,
3H), 2.72 (d, 3H). Ms found for Conpound 53 as (MtH): 573. 0. Exanple

2 (5- P HiemPRIR 5,35 s7oihesed o1 o PBSF R BT IHPALIess o b 1,
2- di hy 4r 0 R7 A Tourd SHoMbOREN 7R @edapesdsss.aci d (Conpound 111);

5 Example 30

2-(5-chlorothiophen-2-y1)-2-(4-(6-fluoro-7-(methylamino)-2.4-dioxo-1,2-dihydroquinazolin-
3(4H)-v1)-3-methoxybenzamido)acetic acid (51)

Scheme 7
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[0174] Corrpougd 111 using procedures simlar to steps 1-3 of Exanple
40 and st anple 30. (DVsO, 400 MHz): 3 8.28 (d,

(d, 1H), ‘geﬁgmﬁﬁﬁém 7.47 (t, 1H), 7.25 (d. 1H). 7.191’?%},@5%?3);’,07%7680
(d, 1H, 6.68 (d, 1H, 6.05 (d, 1H, 6.00 (s, 1H, 5.04 (d, 1H, 2.77
(d, 3H). M5 found fqs Conmpound 111 s (MtH)+: 503.0. 5 Exanple 47
Schene 10 10[@Q17 D a sol ufFig f - phenyl gl ycinol 9a (5.0 g, 34
nmol ) and al deh alMe 6 ¢, 1Y"fn et hanol (70 nmL) and water
(20 m), was ae ium bi g Nbéodg, 41 mmol ) and potassium
cyanide (2.7 g, Al). The re éJIting suspension was stirred until
only a small anouf® of the inine®fenmined. The nixture was
concentrated in vacuan DCM and wat erywer e adcied. Thg aqueous | ayer
was extracted wth DCY and the organjc | ayer snwas_15]jconcentrated in
vacua. The crudeyfarer gl was sr e by si P pa el @ﬁromatography
(DCM to afford 9b ags a—yettow (4. ."4 gonsi sting of a 2:1
rati o of di as®2Yeoiters. (DOBY, %00 MHz): 3"2?‘.370(m 5H), 7.28 (m
3H), 7.0 (m 2.5H) 85 04 (t, 1H) ,8%4.88 (t, 0.5H)%4.77 (d, 4H), 3.93
(m 111), 3.74 (m 1.511), 3.43 (m 3BH. Step 2: 40176 trile 9b
was converted to hydroxam dig’ﬁ? procedur e si

described in Exgrrple 6, Step 1. crude mgt erial llwa d for the
next step withollt purfiitast on: f ound:»( MF 6.1, 328.0. Step 3:
[0177] Hydroxam di ng 9¢ S gverted to ca éjsispg a
procedure simlar toNhat” déscr®beéd i n Exampl e 6, Etep 27 M5 found:

(M+H) + 398. 0, 400.0. '10Step '4: [0178] Carbonate 9d was converted to
oxadi azol one 9f using a procedure siml D _that described in

[)
15 [0179] Toasolutigp of o @ N , 0.085 mmol) in DCM
(6 nmL) and nethanol ( C, Was added [ead—tet+aacetate (38 ny,
0.085 mml). The m xtur sfhirreg for 5 min. The reaction mxture
was concentrated and ritied byCpr }{PLC to afford amine 99 as a
white solid which was i medi atel youseg for the next step. M found:
(M1-1)- 230.2, 232.0. 2QStep 69 180] Conpound 45 was prepared
using a procedure simlaoto~tha scei bed in Exanple 1, Step 10.

The enantiomeric purit g measured by chiral HPLC
usi ng an (R R) - U\ (N cm X &% mm 5 um) from Regis

Technol ogi es el uti i t"hﬁgS/ %i hexane/ et hanol with 25 i nM amnmoni um
acetate and 1%\tﬁ|e yHa One “and found to be

separated by preparative HPLG,

Step 1:

[0151] To difluoroanthranalide 1¢ (5.69 g, 30 mmol), was added phosgene in toluene ((1.9
M, 160 mL, 300 mmol). The reaction mixture was stirred at rt overnight, concentrated in

5  vacuo, evaporated from toluene (20 mL), and dried under vacuum to afford a light beige solid
8a. The material was found to give the desired urea when treated with ammonia but was not

otherwise characterized.

Step 2:

[0152] Anhydrous HCl was made by addition of thionyl chloride (1.46 mL, 20.4 mmol)
10  and methanol (10 mL) at 0°C. To this was added 3-methoxy-4-nitrobenzoic acid 8b (2.00 g,
10.2 mmol). The mixture was stirred at room temperature overnight, concentrated, diluted

with aqueous sodium bicarbonate, and extracted with dichloromethane. The organic layer
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25 greater than 90% ee. MS found for Conpound 45 as (MtH) +: 542. 8.
Exanpl e h

(R) - N4( 5fk§ﬂ|28?86‘{3ﬁ§48phen- 2-v1) (5- 0x0- 4, 5-di hydro- 1, 2, 4- oXSA{URIH0B%¢ |
met hyl ) -4-(6-fluoro-

7- (et Rydsaghdiraiéd4n Vh@%Qo afferddhEul Ry 80 az@lanAtadd Hktd/ | IThevaa@ode
(Conpound 46):, O H3C,N N O [0181% Corir_pé)c:und 46 wasgé)regar ed using
a proc@dHeLICh) bAr82(d, 1. Tdds,iDbed8 (bl 4P s 3H),3.92 66 8Hhg with
(S)-phenyl glycinol. M5 found: (M 1-1)- 541.0, 543.0. Chiral purity
usi ng M conditions was found to be greater than 90% ee. Exanple
49

S W hodb B! ORI RiCspElin e fadefaid (MY, Wl TR TR TTestisth) Btflnd).
St ep 1:The@dB8bn hx@rewhsitinted valerdin dmosphareasthylimeeBoergigh 4 fittamed) in

DMF (5 nl), was added nethyl amne (2 Min TEM 24 i, 48 rrerI . _The
m xt ur dhraagh eqlite Ardiconcentratsipigive the anjline 8 pee Phife 5¢1id Hed4 28814 %%?—’ The

acot ot SeFihdt ST ROl NP DB 2 SR GPEES A RIS R a0

sul f at ef)f7.08 &, ¢H), 238I(dprgentrated in vacuo to afford 10a as a red
oil which was used imedi ately for the next step. (DVSO, 400 MHz): 5
7.91 (%614—:0, 7.39 (s, 1H, 6.79 (d, 1H, 3.83 (s, 3H, 2.83 (d, 3H.

10St ep S

10 [0154] To asolution of aniline 8d (200 mg, 1.1 mmol) in DCM (10 mL), was added
DIPEA (290 uL, 1.66 mmo), followed by carbamoyl chloride 8a (0.35 g, 1.66 mmol). The
mixture was stirred overnight, concentrated in vacuo, and the crude product (urea and a small

amount of 8¢) was used for the next step without further purification.

Step 3:

15 [0155] To asolution of crude product from step 4 in DMSO (5 mL), was added methyl
amine (2M in THF, 1.7 mL 3.3 mmol). The mixture was heated to 100°C in a sealable tube
overnight. The reaction mixture was diluted with water and the solid was isolated through
filtration to afford 8e as a light beige solid (330 mg, 80% for 2 steps). MS found for
C1gH16FN;05 as (M+H)' 374.2.

20 Step 6:

[0156] Compound 8f was synthesized in a manner similar to Example 1, Step 5.

Step 7.

[0157] Compound 8g was prepared using a procedure similar to Example 1, step 10 using

8f and 3¢. (DMSO, 400 MHz): & 7.68 (d, 1H), 7.60 (d, 1H), 7.45 (d, 1H), 7.33 (d, 1H), 6.93
25 (4, 1H), 6.93 (d, 1H), 6.80 (d, 1H), 6.31 (4, 1H), 5.65 (s, 1H), 3.88 (s, 3H), 2.93 (s, 3H).

Step 8:

[0158] Compound 51 was synthesized using a procedure similar to Example 1, step 5. MS
found for Compound 51 as (M+H)":533.0.
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WD 2008/ 036843PCT/ Ug2007/ 079076 [0183] To a solution of 10a in

acet oni t rivbeofsZidesiz) , was added t-butyl pyrocarbonate (3cEngo0k®m79076
nmol ) and N, N-di net hyl am nopyridine (0.68 g, 5.6 mol). The m xture
was stirred for a few mnutes, diluted with water and extracted tw ce
with DCM The conbined organic | ajsiample3lri ed over magnesi um
sulfate, filtered, and concentrated to afford carbanmate, 10b as

5t hi ck 2e3-Lloropyiennd)-2{(4-(8-floroS2-Ymétbwlainito s, $dioko- I DMEOdroé@thakblin-3(48l)-
8.17 (d, 1H), 7.96 (d, 1H), 3.83 (s, ,3H, 3.17 (s, 3H, 1.36 (s, 9H.
Step 3: [0184] To a sol uti ol cidd§ (4.2 g, 12.8 mml) in
met hanol (70 nL), was added pal | adium on carbon (Degussa, 10% ca.
1.0 g) .Schéee 81 xture was purged and pl aced under an 10 at nosphere of
hydrogen. It was stirred overnight, then purged with argon, and
filtered through a short pad q—foq.pllte The filteajMe was concentrat ed

to afford anifine 10¢ as a col r eSS Iass whi chl was_usgd 1for the
MHz) H,B HaeN85 2+4y—6- 57 (d,
St

next step.H,N

1H), 3.77 (s 3.01 (s, 3H) b4’ (s 9H) > 15[ 0185] To a
sol ution of anlllne 10c (12.8 n%ol based on theorgtical) in DCM (50
nL), was added’®l PEA (2.4 ni, 1 mmol), followed by met hyl

4-i socyanat obenzoate (2.50, g, 4 1 mmol). The resulti ngom XIJHe was

stirred over the weekend rlﬁ Mhich time a preC| pi farmed. Ehe
crude reaction m xtur e was 1 terag & e @. alﬁj flate
cont ai ned the desired pdud¢t p s, Oflpuriti e The

filtrate Nt rated and S silica gel

chr omat ogra ,J§10% et hyl acet at @dunNECM dord desired

pr oguct 10g as a ol &1 ess oil (1.2g, 21%. I\/SHf ounds (MH) 442.3.
Step 5: 186] Conpound be was synthesized in a manner simlar to
Exanpl Step 5. M5 found: (MHY 428.3. 25Step 6: [0187] Conpound
10f wa t it hesi zed in a manner sinilar to Exanple 1, Step 6. (DWVBO
400 MHz): 5 11.73 (s, 111), 9.58 (d, 1H), 7.97 (d, 211), 7.91 (d,
111) 10189] ( cAmironitrile7720@rapayedion 3-cblogabenaaldahydy usiag ponifas pragegiure3. 12

[ o168) desban 0 Y U L R ol Bsral e MDA AR AR e,

Step 5 g@Rerda8s HSRded BFRdirsllcebléd idf, ddneeritRXdd MidaBed BirgediBely for the next
10 step.

Step 2:

[0160] Compound 7¢ was synthesized in a manner similar to Example 30, Step 2. The
crude product was used immediately for the next step.

Step 3:

15 0161} Compound 7d was synthesized in a manner similar to Example 1, Step 10.

Step 4:

[0162] Compound 15 was synthesized in a manner similar to Example 1, Step 5. (DMSO0,
400 MHz): & 11.27 (s, 1H), 9.17 (dd, 1H), 7.92 (d, 2H), 7.53 (m, 2H), 7.38 (m, 4H), 6.80 (s,
1H), 6.23 (d, 1H), 5.64 (dd, 1H), 2.77 (d, 3H). MS found for Compound 15 as (M+H)"

20 497.0.
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[0189] To utigon of carbamate 10y (135 ng, 0.22 mol) in DCM (9
g%&ﬁ@ﬂ/ 65E“Slfl uoroacetic acid (1 inL) The mixtu TWaS%OOg{Oi"éOF%d

at rt for 2 hours, then concentrated and the crude product was

purified by HPLC to afford 48 asEgaggiersgzggl id (85 ng, 769 . MS

found: 04-Hy 501. 2 503. 0. Exanple

NA(5-c¢c

yl am ‘A — x E. 2.y <l .

49) ; [0190] COWDOUﬁﬂchW@ﬁerBZM)h@ﬁicaem (Umn@ ﬂrlen, simlar to

Exanpl e 11 using internedi ate 10e. M5 found for Conpound 49 as

(MtH) +: 527.2. 15 Exarrple 51

N- ((5-chl orot hi ophen-2-y1) (5-0x0-4,5-di h d -1 2 4- oxadi azol - 3-yl ) net
hyl)-4-(7-fl uoro-6-
(et hyl am no) - 2, 4- di oxo- 1, 2gdi yd 0 |n 4ﬂ5' vnbenzam de
(Conpound 50)., P-e NN NH C 1 Corrpound 50 was synt hesi zed

in a manner simlar toE% nglnterrredlate be from Exanpl e

49. M found for Conpound 59 as (WH)+: 543.0.
2008/ 036843PCT/ US2007/ 079076 Exarrpl e 52

N- ( ©H t eRe(@Z 6 fiumry-T)(fridtle sbdng o mida
el am i) 2.4 1 0xo- 1.2 LG oci gl L) 11 benzam o
o Oxy-OH
Yeghe
H
bee,
HC- o)
H

-4-ox0-2H-benzo[el[ 1.3]oxazin-3(4H)-vl}benzamido

phenylpropanoic acid (Compound 60);

OOy
o

Hsc\N
10 H

2-(4-(6-fluoro-7-{methylamino)-4-oxo-2H-benzo[e]f 1,3]oxazin-3(4H)-yl)benzamido)-2-

(thiophen-2-yDacetic acid (Compound 63);

15 (thiophen-2-yDpropanoic acid (Compound 64);
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[0192] The titled conpound was nmade by the procedure simlar to that
descrlbe Ie 12.*(DMSO, 400 MHz): 5 9.25 (d, 1

7. 7%”%’?5"8 7.67 (d, 1H), 7.50 (d, 1H), 7.42 (d, %%&zg’g@i"%&
1H) 7.24 (d, 2H) 6.70 (s, 1H), 6.48 (d, 1H), 6.17 (d, 1H), 2.68 (d,
3H). M5 found for Compound 34 as (M+H)4": OH anpl e 53

2- (5-chl or ot hi ophen-2-y1) - 2- (3- (4(6f|uoPo- - thyl am no) - 2, 4- di oxo
-1, 2- di hydroqui nazol i n-3(4M yI | pleny 0 ce I ¢ acid (Conpound
110) Schene 11 Step 1. [@19 [Q ut| on of aniline ha (336 ng,

1.62 mmol) in DCM (10 nL), wal afidell DIPEA (1.97 nl, 11.34 nmol).

This sol ution was added teC-g-Ssfltgon of phosgene (2 Min 5 tol uene,
2.43 nm., 4.86 mmol) in an i e bath. Upon conplete addition the ice
bath was renoved and the reaction checked by HPLC which showed the

f or mat i (8)-2064-6hRudre Fetnatleyliminel-dectio i berFofe] . 3idrazina 64H eyl )benzamide)-2-
was concentrated, resuspended in DCM ( . the mxture was
added to a sol ution cont allﬂlﬁa‘é}—&‘@M my, 1.25 mmol) and
DI PEA (0.43 ng, 2.5 nmol) in 15 nL of DMF. The reaction was stirred
over the weekend at 10 room tenperat ure, dbl%é?i*vﬁth wat er and

acidified with 1 MHCL to pH = 2. The aguelus: Ia er was extracted
twice with ethyl acetate. The conbPned ga was concentrated
and purified by silica gel cheongilog .‘.n ., et hanol / DCM to

O
afford 11c as a light redH% @ a/nl ng a small amount of DWVF. MS
found: 04-1-ry 424.0, 426 NStep 2° 15 [0194] Conpound |lid was
synthesized in a simlar man'ﬂer to Exarrpl e 49, Step 8. Ms found:
(MrH) 326.0, 328.0. Steo 3 [ 0195] Conpound lie was s heS| zed i
si Pl ar ro anethylaraingdrdroue-2-bepgalel k.3 1ok

for C221-117ClF2144065 Afhd _..
2008/ 03684 3PCT/ US2007/ 07 0 S J19¢C T

prepared in a nanner S|mlar to Exarrple 1, %p|4 M5 found: (mH)

516. 0, 518.0. 5Exanpl es 54-122

N4( 5- chl or ot hi ophen-2-yl) net hvl) /7@1)@ l(@u@lyl am no) - 2A- di oxo-
1, 2-
e U
H

[0163] Compounds 19, 58, 60, 63, 64, 65, and 81 were synthesized by the procedure

similar to that described for Example 31 from the corresponding commercially available

10  amino acid after esterification. MS found for Compound 19 as (M+H)": 483.0. MS found for
Compound 58 as (M+H)": 450.1. MS found for Compound 60 as (M+H)": 464.2. MS found
for Compound 63 as (M+H)": 456.0. MS found for Compound 64 as (M+H)":470.2. MS
found for Compound 65 as (M+H)*: 448.2. MS found for Compound 81 as (M-+H)": 484.0.

15 Example 39

2-(4-(6-fluoro-7-(methylamino)-4-oxo-2H-benzo[ ][ 1,3]oxazin-3(4H)-yl)benzamido)-3-
phenylpropanoic acid (Compound 59)
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di hydr oqui nazol i n-3(4H) -vl | benzam de (Conmpound 11; was prepared in
a manner Sj.M Exanpl es*above. M5 found: (M Hy 535

102- (4-( 7‘?P}b4%8$4§benzyl am no) - 2, 4-di oxo- 1, 2-di hydr oquf[’?fggjélz?oﬂ{o?(olq—b
- yl I benzam dol - 2- (t hi onhen-2-yfl acetic acid (Conpound 2):, was
prepared in a manner simlar to Exanples ghmy eoH found: (MH)

545. 0.

2-(4-(7-(4-fluorobenzyl am no) - 2, 4di ] oqui nazol i n-3(4H) -

15yl | benzam do) - 3- (t hi opheng2-41) pro i ¢ tcid (Conpound 3\ WO
2008/ 03684 3PCT/ US2007/ 079076 prgpared in a manner simlar to
Exanpl es above. M5 foundHsQ .0

2-(4-(6-fluoro-7-(nethyl am Ho) - 2, 4-di 6xo- 1, 2-di hydr oqui nazol i n- 3(4Myl
) benzam do) - 2- (t hi ophen-2-ynacetic acid (Conpound 8); 0 OOH S H was
prepar ¢gid4n aArhEaiRe comiptitdwas madedaynmhl esocatre simils t6 thahdescxibgd-fon#e. 0.

2-(4-(6-fl -7- t hyl am -2, 4-di -1, 2-dj dr, i. in- 3(4
b Srmais ot e ooty &l ening s CaMetn dpf ™
H3C. N Nﬂ%ﬁ& el (g,rﬁ@ﬁrfsiz {d)28),BANG! 28,7 1331 788 (X eRI6eR @PAYE 6.20%d,

f ound:
5  1H), 5.63 (s, 2H), 4.60 (m, 1H), 3.18 (dd, 1H), 3.07 (dd, 1H), 2.78 (s, 3H).

Example 40

-2.4-dioxo-~1.2-dihydroguinazolin-

2-(5-chlorothiophen-2-
3(4H)-v1)-2-methylbenzamido)acetic acid (Compound 41)

0. OH
0
S
N
F i /@\)‘\ Hj\;[jim
I;Hkm CHs
HsCey N/KO

10 H
Scheme 9
0] O O
L L O
Br CH3 Br CH;  BocHN CHj
9a ab 9¢
O
HoN CHs
9d
Step 1:

[0165] Compound 9b was synthesized in a manner similar to Example 30, Step 2. H
15 NMR (400 MHz, CDCl3) 8 7.78 (d, 1H), 7.42 (s, 1H), 7.37 (d, 1H), 3.87 (s, 3H), 2.58 (s, 3H).

Step 2:
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NA(L1H-tetr 5-1thmethyl )-4-(72(4-fl uorobenzyl am n6) 4- di 0x0 d
| hydroqw‘ﬁﬁfﬁ?sfq:?ﬁ“é(m-i) yl benzam de (Conmpound 10) I\rPCES/%'E’WO"gWG

prepared in a manner simlar to Exanpl es above. M found (M Hy

487. 0, 2 20 mL dded #-
2 (b el Tt OB gy 5 A 1 o 027 (M ni B e

- di hydnu@d@arbamtq (8-63 (21 Py mmipbepesinm ersberids (2c37:% 8B Iqm%aﬁan@h%@ 38
0% OH PN 2 S a0 e) l_sB%.tloB Ncg(s\'%gas%deﬁglb g%@ 18 (B 0N fiors Wi 'aBlied Pa(dba),Cly

Exanpl es Poun

52- (4- chleroRbE N m;&&f&w&éﬂu&w@v@nﬁmmmﬁMiﬂl@m&r Andldtel, 1 adi vigtd

roqui nazol i n-3(4 a/l ) benzam dol acetic acid é ound 14);. 0 OH

H3CSN DCM. The combined organic phases was concentrated and purified by silica gel
chromatography (DCM) to afford carbamate 9¢ (1.08 g, 93%). H' NMR (400 MHz, DMSO-

de) §9.62 (s, 1H), 7.77 (d, 1H), 7.38 (m, 2H), 3.73 (s, 3H), 2.43 (s, 3H), 1.43 (s, 9H).

Step 3:

[0167} Boc protected amine 9¢ (1.04 g, 3.9 mmol) was dissolved in 4 M hydrochloric acid

10  indioxane (10 mL) and stirred at rt fro 3 hours. The reaction was diluted slowly with a small
amount of diethyl ether until a filterable solid formed. The solid was isolated through
filtration and washed with diethyl ether to afford 9d as a light beige solid (HCI salt) (482 mg,
61%). H' NMR (400 MHz, DMSO-ds) & 8.01 (d, 1H), 7.25 (m, 2H), 3.88 (s, 3H), 2.61 (s,
3H).

15  Step 4:

[0168] Compound 41 was prepared using a procedure similar to Example 30. MS found
for C23H13C1FN4O5S as (M-H)' 515.0, 517.0.

Example 41

20 2-(5-chlorothiophen-2-vi)-2-(4-(6-fluoro-7-(methylamino}-2.4-dioxo-1.2-dihydroguinazolin-

3(4H)-yD)-2-methoxybenzamido)acetic acid (Compound 42):

ok

[0169] Compound 42 was synthesized using procedures similar to steps 1-3 of Example 40

and step 4 of Example 30 starting from methyl 4-amino-2-methoxybenzoate. MS found for
25  Compound 42 as (M+H)": 533.0.
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N O was prepared in a manner simlar to Exanples above. M5 found:
(M11)1 4942608/036843 met hy! PCT/US2007/079076
245- chl or ot hi ophen-2-y1)-2-(4-(6-fl uoro-7-(nmethyl am no) - 4- oxo- 2H10ben
zorell. 1, 31oxazi n- 3(4H) - 1/ 11benzami do) acet ate (Conpound 18); 0."70CH3
H3C, N NO was prepared in a nanner Eshitipled2 t 0 Exanpl es above. M5
found: (M1-1)- 517.0.

2- (5-chl or gt ﬁ{gc]

qui nazolln-Q oroa- I -2 (st Ll
15 was prepar egl)béhzamiduire(s- dﬂld”fbﬂﬁmhbﬁﬂﬁﬂmmlchﬂmmnom 43und:
(M1-1)- 485.0. WD 2008/ 036843PCT/ US2007/ 079076 et hyl

245- chl or ot hi ophen-2-y1)-2-(446-fl uoro-7- (et byl am no) - 2, 4-di oxol, 2-d

i hydr oqui nazol i n-3(4H) -yl ) benzam do) acet gt e { Conpound 26) ; H3C-N N
was prepared in a marmer simlar §o R

ve, M5 found: (Mfly
531. 0. H
52- (5-chl or ot hi ophen- 2-y1) - 2- , A dioxdd 1, 2- di hydr oqui nazol i n- 3(4H)

-yl ) benzam do) aceti c HaCo

5 [0170] Compound 43 was synthesized starting from 4-bromo-2-chlorobenzoic acid using a
procedure similar to Example 30. MS found for Compound 43 as (M+H)": 537.0.

Example 43

2-(5-chlorothiophen-2-y1)-2-(2-fluoro-4-(6-fluoro-7-(methylamino}-2,4-dioxo-1.2-

10 dihvdroguinazolin-3(4H)-vl)benzamido)acetic acid (Compound 44);
0. LOH
0
S
l F

[0171] Compound 44 was synthesized starting from 4-bromo-2-fluorobenzoic acid using

HsC.

procedures similar to steps 1-3 of Example 40 and step 4 of Example 30. MS found for
Compound 44 as (M+H)": 521.0.

15

Example 44

N-((5-chlorothiophen-2-yl)(1H-tetrazol-3-y)methyl)-4-(6-fluoro-7-(methylamine)-2.4-dioxo-
1.2-dihydroquinazolin-3(4H)-vl)-3-methoxybenzamide (Compound 52);
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acid (Conpound 33):, was prepared in a manner simlar to Exanples

b ’ I 456. 0. 2- nbr phol | t hyl
g ?\éechwhgﬁé‘%ﬁﬂégﬁz yl)-2-(4-(6-fl uo; g- g- I( ggfhy%/am' no)PQE{UE-Z(H}F’W?(S’jﬁ,

2- 10di hydr oqui nazol i n- 3(4H) -yl Thenzam dol acet at e (Conpound 35);
H3C, N NO was prepared in a manner sinlar ty=EExanples above. M
found: (M 11)-617.0. Na NH
N- (1- (5-chl or ot hi ophen-2-y1)-2-hydr )@yeth 1) 6-fl uoro-7- (et hyl am
no) - 2, 4- di oxo- 1, 2- di hydr oqui nazoki T~31%1- ngam de ( Conpound
36); 15 C WO 2008/ 036843RCTL. '0 907’6 prepared in a nmanner
simlar to Exanpl es above. :@ (M HY 489. 0.
2- (5-chl or ot hi ophen- 2- y1 3 NKIEMO 2, 4- di oxo- 1, 2-di hydr oqui nazol i
n-3(4H) - v1)benzam dol acetlb' aci dH(Conpound 37). 5 was prepared
in a manner simlar to Exanpl es above. M found: 0,4-Hy 581. 7.

[0172] Compound 52 was prepared from the intermediate 8f in Example 30 and 5a in

Example 11, using a procedure similar to that described in Example 11. MS found for
Compound 52 as (M+H)": 557.0.

Example 45

N-({5-chlorothiophen-2-y1)(5-0x0-4,5-dithydro-1,2.4-oxadiazol-3-yl)methy])-4-(6-fiuoro-7-

- {methylamino)-2.4-dioxo-1.2-dihydroquinazolin-3(4H)-v1)-3-methoxybenzamide
(Compound 53):

O

o~

Na, NH
CHy o)
o S

N

Segpve

L

[0173] Compound 53 was prepared from the intermediate 8f in Example 30 using a
procedure similar to that described in Example 25. (DMSO, 400 MHz): é§ 9.26 (d, 1H), 7.55
(s, 1H), 7.48 (d, 1H), 7.30 (d, 1H), 7.21 (d, 1H), 6.86 (d, 2H), 6.73 (s, 1H), 6.17 (d, 1H), 6.08
(d, 1H), 3.70 (s, 3H), 2.72 (d, 3H). MS found for Compound 53 as (M+H)": 573.0.

10 H

15

Example 46

-2.4-dioxo-1.2-dihydroquinazolin-

3(4H)-vl)benzamido)acetic acid (Compound 111):
O
H [N al
O ~ Yool
- o)
H ﬁ @] O OH
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2- (5-chl orot hi ophen-2-y1)-2-(4-(6-isoprovoxy-2, 4-di oxo4, 2-di hydr oqui n
azolin-3( - nzam dol acetic acid (Conpound 381;.

OH |1 Cl&wﬁg%syoééggar ed in a manner simlar to Exanpl es?g%g&g@gl@%o%
found: (MI1-1Y 515.0.

10245- qbi p1) ot GérapdiRid-131 \using Précbdin@s dintiaptoostdpsA~3lohR il 40 and diep 4364 H

4i Vi1 arthe s DS GBLMES ¢ CLAL, (% 734da 1) 755 e, Tho, 9.48 R

b
N42- am - |03 0% 4 - ) ) - I - ty lpet |
am noy -T2t Bk R B e O L RO e oS e
47);  2.H3@, BHNOVISebuind fp &loatpoimnd  har(MerHE ¥83lGr t o Exanpl es above.
M5 found: (M1-1)" 502.0.
(S) 52- (5-chl or ot hi ophen-2-y1)-2-(4-(6-fluoro-7-(nethyl am no) - 4- oxo- 2H
- benzofel f1, 31loxazi n-3(4H)-yl)benzam do)acetic acid (Conpound 62);

Example 47
Scheme 10
(I)H
: : s :
O s (I O — (O N 0
. 9a 9b 9¢
O o 0
OJ\O/\ O P'—(
HO._ N NH; HO. Ny NH Ny
_— z = - S
- S HoN
N 2 Cl
SRAva DR Ava: v
of 9
9d 0
0
o N NH
S
H |\ /
1f F N
5
MeHN N/&O 4
H
Step 1:

10 [0175] To asolution of (R)-phenylglycinol 9a (5.0 g, 34 mmol) and aldehyde 5a (5.6 g, 41
mmol) in methanol (70 mL}) and water (20 mL), was added sodium bisulfite (4.3g, 41 mmol)
and potassium cyanide (2.7 g, 41 mmol). The resulting suspension was stirred until only a
small amount of the imine remained. The mixture was concentrated in vacko. DCM and
water were added. The aqueous layer was extracted with DCM and the organic layer was

15  concentrated in vacuo. The crude material was purified by silica gel chromatography (DCM)
to afford 9b as a yellow oil (4.62 g, 46%) consisting of a 2:1 rétio of diastercomers.

62



5 C was _prepared in a manne mlar to Ex I fo
(M Hy 490w8p0 qsﬁ%s rosi rto anpl es abO\I/’%TfUI\S@OO?lO?%dIG
2- (5-chl or ot hi ophen-2-y1)-2-(4-(6-fluoro-7-(nethylam no) - 4- oxo-2H

benzor gbMSS 14poavarz): 3§ 47 [, )stpgpz ¥ (oI etoa(hg 2(3?909@4 it 1616,)4.88 (t, 10
was prepared in a manner simlar to Exang bove. MS found: (MH
504. 0. Oe¥HRy#-77 (d, 1H), 3.93 (m, 1H), 3.74 (m, 1.5H), 3.43 (m 3H).

2- (5-chl orot hi ot hen-2-y1) -2-(4-(6-fluoro-7-(nethyl am no) - 4- oxo-21- 1-
benzor gigpl2:310xazi n- 3(4H) -yl i benzam do) acet ate (Conpound 67); was
prepared in a manner simlar to Exanpl es above. M5 found: (MHy

518. 0. (SNﬁIq Yo (9)91 340 il o R ol ks apoecﬁéto
Pl e o) ety

fel [1 a2| n- enza acetic aci rrpoun
2008/ O?nﬁﬁ#ibléﬂi]’d EJﬁﬂﬁ)ﬁlE/ﬁQS&ﬁ 16 Theedeasaten 2 was ased ﬂor themerinsep wnthmlltar to

Exanpl %?m Ba(.)t}lo% I\/MSfo und: g/Iﬂ& §6§7§280

Step 3:

[0177] Hydroxamidine 9¢ was converted to carbonate 9d using a procedure similar to that
described in Example 6, Step 2. MS found: (M+H)" 398.0, 400.0.

10 Step 4:

[0178] Carbonate 9d was converted to oxadiazolone 9f using a procedure similar to that
described in Example 6, Step 3. At this stage the two diastercomers can be separated by
preparative HPLC, MS found: (M+H)" 352.0, 354.0.

Step 5:

15 [0179] To a solution of oxadiazolone 9f (30 mg, 0.085 mmol) in DCM (6 mL) and
methanol (3 mL) at 0°C, was added lead tetraacetate (38 mg, 0.085 mmol). The mixture was
stirred for 5 min. The reaction mixture was concentrated and purified by prep HPLC to
afford amine 9¢g as a white solid which was immediately used for the next step. MS found:

(M-H)" 230.2, 232.0.

20  Step6:

[0180] Compound 45 was prepared using a procedure similar to that described in Example
1, Step 10. The enantiomeric purity of the material was measured by chiral HPLC using an
(R,R)-ULMO column (25 cm, x 4.6 mm, 5 um) from Regis Technologies eluting with 75/25
hexane/ethanol with 25 mM ammonium acetate and 1% triethyl amine and found to be

25  greater than 90% ee. MS found for Compound 45 as (M+H)": 542.8.

Example 48

(R)-N-((5-chlorothiophen-2-v1)(5-ox0-4,5-dihydro-1,2.4-oxadiazol-3-yl)methyl)-4-(6-fluoro-
7-(methylamino)-2.4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)benzamide (Compound 46);
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2- (5-chl or ot hi ophen- 2-y1) - 2- (4- (7- met hy1- 4- oxo- 2H benzor el[ 1, 31oxazi n

-3(411) - do)acetic acid (Conpound 69).
pr epar ed |éw&%§ér%r simlar to Exanpl es above. I\/B fouﬁETﬁ%g%wmgO%
457. 0.

N- ( 2- am no- 1- (5- chl or ot hi ophen-2-y1) - 2- oxoeth ) 4-(6-fluoro-7-(nethy
| am no) - 4- oxo- 2H benzorel [ 1, 31loxazi n- 3(41;\? | benzam de ( Conpound
70) : 10 was prepared in a manner simg A Exanpl es above. M

f ound: (M H 489.0.

2- (5-chlor ot hi ophen-2-y1)-2-(4- (60et’ﬁtgfo@bemzor el[1

3loxazi n-3(4H) - v1)benzamd S\ nd 72) 0 WO

2008/ 036843PCT/ US2007/ 078Q7 6 /&par ed in a manner simlar to
Exanpl es above. Ms found: (

N( (5- chl or ot hi ophen-2-y11(1- rrethy 1H-tetrazo| 5-yl)net hyl )-4-(6-fluo
ro-7-(net hﬁll am no) - 4- oxo-2H benzo fel

| - 1, 31U n-Gerapgund d6eas Pieramed ysmEdBGReuyssimilagjocthat degcriped for Example
47, starting with (S)-phenylglycinol. MS found: (M-H)  541.0, 543.0. Chiral purity using

above conditions was found to be greater than 90% ee.

Example 49

-2.4-dioxo-1,2-dihydroquinazolin-
3(41)-yl)benzamido)acetic acid 48

2-(5-chlorothiophen-2-

Scheme 10
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5 was prepared in a manner simlar to Exanples above M5 found: (M Hy
528. 0.

N4 (5- chlorot2 98606 8e4?1 2-y1) (2-nmet hyl -2Htetrazol -5-y1) net H?Fﬁqsi‘l"(@?%"ﬁl
Or 0- 7- (et hyl ami no) - 4- oxo- 2H benzol - el

| -1, 31oxazi n- 3(4H) - gl ) benzayyi de (Oorrpound “4);, Owas prepared in a
manner simlar to BExanpl es gbo f ourBbeN %}IO. 10net hyl

2- (5-chl or ot hipphgn- 044 - 2-( -mEL 4 ox OMe |

2H benzorel | 3 n-3(4 zam do) Conmpound 76) ;
was prepar ed'1:| n a néhﬁe :_%1 | ar t'gaExarrpl eg abo¥5\bé2lvs found: (MH

471. 0. fa 10a
2- (5-chl or ot hi cr phen- 2-y1) - 2- (416- et hyl - 4- oxo- H-benzo[elll,3] oxazin
-3(4H)- 15 I)benzam dg) aceti c aC| d (Com)ou ) ;OMe WO
2008/ 036843P§T/NU8200 079076 B@éﬂ pDrepaple manner simlar to
Exanpl es abo¥® olundme( M H 45 @

2- (5-chl or ot hi op} -yl)“‘z_(’4- eiLHY /& xo 2H benzol el[ 1, 31loxazi n-
3(4H) - yl)benzdmi dg) adéki ¢ aci d (Corrpoumd Et 5 vvasoorepared in
a manner sinilar t'8 Exanpl es above I\/SOﬂound (MHy é

S
N
BocN /@JL BOCN:glL ,©)L H | / c
Ao

N/&O 48
H

Step 1:

[0182] To asolution of difluoroarene 1a (3.0 g, 14 mmol) in DMF (5 mL), was added
methyl amine (2 M in THF, 24 mL, 48 mmol). The mixture was stirred at 1t until the

5  completion of the reaction. The mixture was diluted with water and extracted twice with
ethyl acetate. The combined organic layers were dried over magnesium sulfate, filtered, and
concentrated in vacuo to afford 10a as a red oil which was used immediately for the next
step. (DMSO, 400 MHz): & 7.91 (4, 1H), 7.39 (s, 1H), 6.79 (d, 1H), 3.83 (s, 3H), 2.83 (d,
3H).

10  Step 2:
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N4( 3-chl orophenvl) (1Htetrazol-5-yl |l methyl)-4-(6-fluoro-7-(methylamn
0) - 4- oxo-wbhodsaneasel 1.1, 3loxazin-3(4H)-ylibenzani de ( gomuswmdoB@)s
was prepared in a manner simlar to Exanpl es above. Ms found: (MH

508. 0.
10N4( 5{@H3br o edviion of 10a)in aertenitsile ROymb.)y@tap pddeds-bhugyl pyrrspdonate (3.8 8y

| am no - - g [ 4H): - n ﬂé’q})n%?un(em
82); \h/\gﬁé@é@ﬁ %n%géhﬁéﬂ%%gfi%él(grﬁ%bﬁg%hngﬁ 'eg above. M :‘H g‘&ﬁé‘?ra
Fi- ?|:|}1/ Wpﬁmgzas, dil;.l@dl(v\;&gcduhten' otdrexaptted tvdey ¥jth DM (Theerombiitd obgmmzolayer

, 3loxazi n-3(411) -yl | . benzam do) aceti ¢ 15acid (Compound, 83): ] WO
2008/ om@mr%ws*wm%@emﬁﬁersﬁéﬁirﬁ@&e}iﬁﬁﬂs FrATHaH Cbrinbls, 1 fgyas
Exagpl fayng: . .5 8. .
o (B R QN sl G D19 E Y P (RS0, 00 M 2,317 4D T &,
o [el [1H)338Xé&zBH), 33(74dE) 3K), 1i3ér(z,8i)dol acetic acid (Conpound 84); 5
was prepared in a manner simlar to Exanpl es above. M found: (M Hy
566. 0. gtep 3:
I\l-((5-€ﬁlpo__rothi ophen- 2-v1) (4- net hyl t hi azol - 2-yl ) met hyl ) - 4- (6-f1 uoro-7
- (et g Al NG s on @ SHERSHER fib b2 219738 3 HdlsNd B8 M WS addea
( Conpo 5)5

palladium on carbon (Degussa, 10%, ca. 1.0 g). The mixture was purged and placed under an

10  atmosphere of hydrogen. It was stirred overnight, then purged with argon, and filtered
through a short pad of celite. The filtrate was concentrated to afford aniline 10¢ as a colorless
glass which was used for the next step. (DMSO, 400 MHz): & 7.59 (d, 1H), 6.85 (s, 2H),
6.57 (d, 1H), 3.77 (s, 3H), 3.01 (s, 3H), 1.24 (s, 9H).

Step 4:

15 [0185] To a solution of aniline 10¢ (12.8 mmol based on theoretical) in DCM (50 mL), was
added DIPEA (2.4 mL, 5.1 mmol), followed by methyl 4-isocyanatobenzoate (2.50 g, 14.1
mmol). The resulting mixture was stirred over the weekend during which time a precipitate
formed. The crude reaction mixture was filtered and both the solid and filtrate contained the
desired product plus small amounts of impurities. The filtrate was then concentrated and

20 purified by silica gel chromatography (0 — 10% ethyl acetate / DCM) to afford desired
product 10d as a colorless oil (1.2g, 21%). MS found: (M-H) 442.3.

Step 5:

[0186] Compound 10e was synthesized in a manner similar to Example 1, Step 5. MS
found: (M-H) 428.3.

25 Step6:

[0187] Compound 10f was synthesized in a manner similar to Example 1, Step 6. (DMSO,
400 MHz): & 11.73 (s, 1H), 9.58 (d, 1H), 7.97 (d, 2H), 7.91 (d, 1H), 7.43 (d, 2H), 7.03 (m,
3H), 5.83 (d, 1H), 3.70 (s, 3H), 3.12 (s, 3H), 1.34 (s, SH).

Step 7:
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was prepared in a manner simlar to Exanpl es above. M found (M11)"
544.0. 1

cnoro BT (11 1ot razol 51 oty -6 11 uo PGSO
- 7- (et hyl am no) - 4- oxo- 2Hbenzo Fel 1.1, 3loxazi n-3(4H)-yl)benzam de

( ConpoyprBs} 7)Compoudd Oervmamﬁesmdan ARERAET shinitinl taExtamplx B{KeS ambere .
M5 found: (M11)- 514.0

(S) - N- (65l immmesdigtelyi lopthemest siep) ( 5- oxo- 4, 5- di hydr o- 1, 2, 4- oxadi azol - 3-vD
met hyl | - 4- (6-fl uorol57- ( net hyl am no) - 4- oxo- 2H benzor el1- 1, 31loxazi n- 3(
4H) - vnisegzani de (Conpound 88); WO 2008/ 036843PCT/ US2007/ 079076

was prepared in a manner simlar to Exanpl es above. MS found: (MH

530. 0. £ carbamal 10g (135 mg. 022 mmol) in DCM (9 ml), was added
(R - N4é01ar%]or ti%l?cf)lu%%nnofarmalel-l-tge ra%no -5-y m)a hyl ) - S, (6)f hi oro- 7- (

met Byl aﬁﬂm):ao@ﬁc axid{ 2 e Tho mekfute Bhostameiirat ﬂ(fdn—B hml} tibery eqricegrated and
(Compoynd B8 hronat vous acified by HPLC to afford 48 as a white solid (85 mg, 76%). MS

found: (M-H) 501.2, 503.0.

Example 50

10 - i - ino}-2.4-dioxo-

{0190] Compound 49 was synthesized in a manner similar to Example 11 using
intermediate 10e. MS found for Compound 49 as (M+H)": 527.2.

15

Example 51

N-((5-chlorothiophen-2-y)(5-0x0-4,5-dihvdro-1,2.4-oxadiazol-3-yl)methyl)-4-(7-fluoro-6-
(methylamino)-2.4-dioxo-1.2-dihydroquinazolin-3(4H)-yl)benzamide (Compound 50);

O

o~

N NH

O
N
A

20 [0191] Compound 50 was synthesized in a manner similar to Example 25 using
intermediate 10e from Example 49. MS found for Compound 50 as (M+H)": 543.0.
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was prepared in a manner simlar to Exanples above. M found: (mH)
514.0. WO 2008/036843 PCT/US2007/079076
2- (5-chl or ot hi ophen-2-y1)-2-(4-(7-fl uoro-6-(nethylam no)-1-oxoi soqui n
olin-2(1H)- yl)benzam do)acetic acid (Conpound 90); 10 was prepared
in a manner simlar to Exanpl es above. MS found. (M H 486.0.

N((5- chl or ot hi ophen-2-y1) (1Htetrazol - 5-vDmet hyl ) -4-(7-fl uoro-6-(neth
vl ami no) - 1- oxoi soqui nol i n- 2( 1H) - viizsmpledde (Conpound 91); was
prepared in a manner simlar to Exanpl es above. M found: (MH 510.0.
WO 2008/1930 87 &ReAd 1 4SANC 1M/ dBethyl)phenyl)methyl)-4-(6-fluoro-7-(methylamino)-2.4-
2- (5-chl orot hi ophen- 2-y1) 2- (4- (7-_f1 uor o- 6- rrethox - 1- oxoi soqui nol i n-2
(111) - yl) benzai%i®) b HEIGEINEZ0WIE ! g2 MOPORRA Htlepared in
a manner simlar to Exanpl es above. I\/B f ound: (Mll) 487. 0.

52- (5-chl or ot hi ophen- 2-v1) - 2- (4- (6- et hv1l- 1NeNoi soqui nol i n- 2(1H) -yl ) be
nzam do) acetic acid (Conpound 93); OCH Na NH

@*1@*

[0192] The titled compound was made by the procedure similar to that described for
Example 12. (DMSO, 400 MHz): & 9.25 (d, 1H), 7.88 (d, 2H), 7.72 (s, 1H), 7.67 (d, 1H),
7.50 (d, 1H), 7.42 (d, 1H), 7.34 (s, 1H), 7.24 (d, 2H), 6.70 (s, 1H), 6.48 (d, 1H), 6.17 (d, 1H),
2.68 (d, 3H). MS found for Compound 34 as (M+H)": 555.0.

5 H H

10

Example 53

2-(5-chlorothiophen-2-y1)-2-(3-(4-(6-fluoro-7-(methylamino)-2.4-dioxo-1.2-

dihvdroquinazolin-3(4H)-yD)phenylureido)acetic acid (Compound 110)

Scheme 11
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Et was prepared in a manner simlar to Exanpl es above. M5 foynd: (MH

467.0. w0 2008/036843 _ _ PCT/US2007/079076
2- (4- (6- carbanmovl- 1- oxoi soqui nol i n-2(1H) -yl | benzam do) - 2- ( 5- chl or ot hi

oohen- 2-vnaceti c 10aci d (Conpound 94); OO0OH was prepared.in a
manner sinmilar to Exammes @ I M5 found: (M HH48R.0.[ Mg
2- (5-chl or ot hi oph P- vl) 244 (6-cyano- 1- ox 11% yl ) ben
zam do) acet igg gt T onpFouN ‘S (9 OH 15 EJ red in a

manner simlar to npl es Vv /I\/chﬁmnld\!( 1 230.@ WO
2008/ 036843PCT/ USZE%?/ 079076 ?? ;Hc

2- (' 5-chl or ot hi ophen- 2- yl) 2 (4 (1 ox0| soq noI i n-2(1H) -yl ) benzam do)
acetic acid (Conpound 9

| Mg
s

O CH
11e

N &
P LTy
__,F:Q%Ll O ">ou
~
N N (9]
N N 110

Step 1:

[0193] To a solution of aniline 11a (336 mg, 1.62 mmo]) in DCM (10 mL), was added
DIPEA (1.97 mL, 11.34 mmol). This solution was added to a solution of phosgene (2 M in
5  toluene, 2.43 mL, 4.86 mmol) in an ice bath. Upon complete addition the ice bath was

removed and the reaction checked by HPLC which showed the formation of the reactive
intermediate. The crude reaction mixture was concentrated, resuspended in DCM (10 mL),
and the mixture was added to a solution containing amino acid 11b (238 mg, 1.25 mmol) and
DIPEA (0.43 mg, 2.5 mmol) in 15 mL of DMF. The reaction was stirred over the weekend at

10 room temperature, diluted with water and acidified with 1 M HCl to pH =2. The aqueous
layer was extracted twice with ethyl acetate. The combined organic layer was concentrated
and purified by silica gel chromatography (0 — 10% methanol / DCM) to afford 11c as a light
red oil containing a small amount of DMF. MS found: (M-H)" 424.0, 426.2.

Step 2:

15 [0194] Compound 11d was synthesized in a similar manner to Example 49, Step 8. MS
found: (M+H)" 326.0, 328.0.

Step 3:

[0195] Compound 11e was synthesized in a similar manner to Example 29, Step 4 using
DMEF as solvent. MS found for CzH;7CIF.N4OsS as (M-H) 537.3, 539.0.
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was prepared in a manner simlar to Exanpl es above. Ms found: (MH
439.0

5244- (1 oxgl?‘g%s 13531 i n- 2(1H) -yl ) benzami do) - 2- ('t hi ophen- ]Z)CT/HSN éhi[O 9(976
acid (Conpound 97); OOH 0O was prepared in a nanner Ssi mlar to

Exanpl gsepphove. M5 found: (M H 405.0.

2- (5- chl or ot hi ophen- 2-y1) - 2- (4- (6- cyano- 1- oxoi soqui nol i n- 2(1H) - yl') ben
zam do @f%’]' R : &e$m 1d, Bt NS found:
siml a?[ Ex(g(?rlﬁp (Sehsn(iggove Bﬁ/eg%%})id%l%anﬁ H) gale@qux%ﬂlp P

444- cafbRHY\S16D; 6k®0soqui nol i n-2( 1H) - yllbenzam do) - 2- (5- chl or ot hi ophe
n-2-yl)acetic acid (Conpound 99); 15 was prepared in a manner
simlar to Exanples above. Ms found: (MH 482.0. WO

2008/ 036843PCT1US20071079076

5 Examples 54-122

N-{(5-chlorothiophen-2-yl)methvl)-4-(7-(4-fluorobenzylamino)-2.4-dioxo-1.2-
dihvdroquinazolin-3(4H)-yl)benzamide {(Compound 1);

10

vIYbenzamido)-2-(thiophen-2-yl)acetic acid (Compound 2};

0% _-OH

was prepared in a manner similar to Examples above. MS found: (M-H}) 545.0.

2-(4-(7-(4-fluorobenzylamino)-2,4-dioxo-1,2-dihydroguinazolin-3(4H)-

15 yDbenzamido)-3-(thiophen-2-yl)propanoic acid (Compound 3);
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2- (5-chl or ot hi ophen- 2-y1) - 2-(4-(4-cyano- 1- oxoi soqui nol i n-2(1H) -y1' )*be
nzam do) a‘@@tzp'@/‘gé‘fﬁ ( Conpound 100) . , was prepared i nPQT‘&ﬁgR?é)ﬁ/’790 6
simlar to Exanples above. M found: (MHy 464.0.

52- (5- chl or ot hi onhen- 2-v1) - 2- (4- (6- et hoxyel-omoi soqui nolin-2(1H)-vlb
enzam do) acetic acid (Conpound 101); C OmW epared in a
manner simlar to Exanpl es above.p Iy 81) - 469. 0.

244- (4- brono-| - oxoi soqui nol i n-2( 111 hefzam do) - 2- (5- chl or ot hi ophe
n-2-yflacetic acid 10(Corrpou 02: 0 OHo Br was prepared in a
manner simlar to Exanpl egpabefey found: (M1-1)" 518.0.

2- (5-chl oro- Nd4- (6-fl uoro- - (et iyl anmi nol- 2, 4- di oxo- 1, 2- di hydr oqui naz
olin-3(41fl- yl)benzyl)thi 2- car boxam do) acetic acid (Conpound
103); 15 WO 2008/ 036843PCTNJ52Q07/ 079076

was prepared in a manner similar to Examples above. MS found: (M-H)" 559.0.

2-(4-(6-fluoro-7-(methylamino)-2.4-dioxo-1,2-dihydroquinazolin-3(4H)-

v)benzamido)-2-(thiophen-2-yl)acetic acid (Compound 8);

00 OH

S
0 N
S Seany
N =
HiCy N/&O
H H

was prepared in a manner similar to Examples above. MS found: (M-H)™ 470.0.

8,
F N

N
H

HiC.

10  was prepared in a manner similar to Examples above. MS found: (M-H) 483.0.

N-({1H-tetrazol-5-yl)methyl)-4-(7-(4-fluorobenzylamino)-2.4-dioxo-1,2-dihydroquinazolin-
3(4H)-yD)benzamide (Compound 10)

HN—{O HN
. : HN—@—-‘O‘Q_‘O

was prepared in a marmer similar to Examples above. MS found: (M-H)™ 487.0.
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was prepared in a manner simlar to Exanpl es above. Ms found: (MH
517.

3- (5 chI oY QARIELBPE .- 2- v1l)-3-(4-(6-fluoro-7-(nethylam nngféJSﬁOOal%%%ﬁ
, 2- di hydroqui nazol i n- 3(4H)-y1) benzyl am nolpropanoi c acid (Conpound

104) ; H3C, NNOzS(svmreﬂh%%é@Q Y1224 YBUA06K0- B {1fibth flandiiy) 2 dixes] 2-
above. M5 found: (M- H) 503.
, , AH) i113% no) - 4- oxo- 2H- ben

zo[e][1, 3loxazin- 3(4H)- vI benzyl am no) acet bC agi d (Conpound 105);
was prepared in a manner simlar to Exanpg}esyabove. M found: (MH
476. 0.
103- (5- chl or ot bi ophen- 2- vl) 3- (4 i 6- 1 I’OH7- | ami no) - 4- oxo- 2H-b
enzorel 1-1, 3l oxazin- 3(4H)- y arM no) or ooanoi ¢ aci d ( Conpound
106) ; was prepared i nHZ.NE slggl | ar to Exanpl es above. M
found: (M H 490. 0. H N
1- ((5-chl orot hi ophen-2-yl)nmethvl)-3-(4-(7-(4-fl uorobenzyl am no)-2, 4-d

ox0- 1.2 oiadidiifn AtthBAGak b H Ak bBRE Wbl iR ((iOaBesd 107) ;

5 4-chlorophenyl -2 .4-dioxo-1.2-dihydroquinazolin-3(4H)-
vDbenzamido)acetic acid (Compound 14);
Seg
H
F N Cl
HsCuy N’J“o
H H
was prepared in a manner similar to Examples above. MS found: (M-H) 497.0.
10 benzo[e]1.3loxazin-3(4H)-yl)benzamido)acetate (Compound 18);
OCH;
HiC.
H
was prepared in a manner similar to Examples above. MS found: (M-H)" 517.0.
2-{5-chlorothiophen-2-y1)-2-(4-(7-(methylamino)-2.4-dioxo-1 .2-dihydroquinazolin-3(4H)-
vbenzamido)acetic acid (Compound 20);
Oy, -OH,
S
o~ | ﬁJ\@ o
N
CH,
15 H H

was prepared in a manner similar to Examples above. MS found: (M-H) 485.0.
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HNCI O was prepared in a manner simlar to Exanpl es above. M5
f ound:

2-(344- (%P{fﬁﬁﬁsgﬁ%benzyl am no) - 2, 4-di oxo-1, 2-di hydroqu?ﬁg‘foéF?Oﬁm?(om—b

-vt hMent hur ei do) - 2- (thi ot hen-2-ynacetic acid (Conpound 108); 5 was
prepared in a nman rwlivlQk(mdhwrommmm%-(&b@‘ﬂaorows(Iﬁeﬁlﬁhimmgﬂl,-&dmxo-

559. 2. )
2-(344-(7-(4-f | uerBYE A 2% A ki n- 3(4H)
-vlWhenyl i urei do)- 3- (thl ophen 2- vbpronan0| c a H; (Corrpound 109); 10
was prepared in a manner simlar to Exarrpl es bove. MS found: (M Hy
574. 0.

2- (5- chl or ot hi ophen-2-v1)-2-(5-(6-flugro- t Byl am no) - 2, 4- di oxo- 1,
2-di hydr oqui nazol i n- 3(411) - ynt hi ‘)L% x tido) acetic acid
(Conpound 112); WO 2008/ 0 07

HaCu,
H

was prepared in a manner similar to Examples above. MS found: (M-H)" 531.0.

5 2-(5-chlorothiophen-2-y1)-2-(4-(2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)benzamido)acetic
acid (Compound 33);

Os_ OH
O .
S
N
N/go
H

was prepared in a manner similar to Examples above. MS found: (M-H) 456.0.

-2 4-dioxo-1.2-
10
was prepared in a manner similar to Examples above. MS found: (M-H)617.0.
N-(1-(5-chlorothiophen-2-y)-2-hydroxyethyl)-4-(6-fluoro-7-(methylamino)-2.4-dioxo-1,2-
dihvdroquinazolin-3(4H)-yl)benzamide (Compound 36);
T
H || p—¢
O
HCy N/&O

15 H

73



was prepared in a manner simlar to Exanples above. Ms found: (MHL
509. 0.
2- (5-chl 0‘?8»[2!5!,?8603&394%_ 2-y1)-2-(5-(6-fluoro-7-(nmethylam no)['f:}"{%?%-’@?c?jﬁ,
2- di hydroqui nazolin- 3(4H)-yl|thi ophene-3-carboxam do)acetic acid
( OOWPOW’\!}%p?%p%}éél iR 2 mARer fhERAITkaliplR BB VISTHiAd: avi-Hp 4B%.0npl es

und:

above. (MM 509. 0. .
- b MOL Biofs ARk VA ARG QA 2H be

2(5-chl orot -
tetarn dojyacetrc acrd (conmpound

nzo fel [1,
114); 10 was pr epar egDhéhzami)aRtic atidiCampoond3anpl es above. M5
found: (MM 504.0.
2- (5-chl orot hi ophen-2-v1)-2-(4-(7-fluoro-§- (@ hyl am no) - 1- oxoi soqui n
olin-2(1H)- yl)benzyl am no)acetic acid © ound 115)-, was
prepared in a manner simlar to_ Exanpg ves M5 found: (MM
472.0. WD 2008/ 036843PCT1US2007/ 0 Gl

2- (5- chl or ot hi ophen-2-y1k yl am no) - 4- oxoqui hazo
| i n3(4M v1) benzam do) acet i

5  was prepared in a manner similar to Examples above. MS found: (M-H)" 581.7.

2-(5-chlorothiophen-2-yl)-2-(4-(6-isopropoxy-2.4-dioxo-1 .2-dihydroquinazolin-3(4H)-

ylbenzamido)acetic acid (Compound 38):

O, .OH
O
S
N
N0
H

HgC\]/O
CHj

was prepared in 2 manner similar to Examples above. MS found: (M-H)  515.0.

10  2-(5-chlorothiophen-2-vi)-2-(4-(2.4-dioxo-1 2-dihvdroguinazolin-3(4H)-yl)benzamido)acetic
acid (Compound 39);

O._CH
0

S

I J@)LH W
d”

N

H

was prepared in a manner similar to Examples above. MS found: (M-H)" 422.0.

-2.4-dioxo-

15 1.2-dihydroquinazolin-3(4H)-yl)benzamide (Compound 47);
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O OHO Cl was prepared in a manner simlar to Exanpl es above. N5
found: ( NVPI2008036$3 PCT/US2007/079076
5245- chl or ot hi ophen-2-y1)-244-(7-fl uoro-6-(nethyl am no) - 1- oxopht hal az
in- 2(1H)-ylibenzam do)acetic acid (Conpou 7); o flci0O was
prepared in a manner simlar to Exanples " 2M5 found: (M H 487.0.
met hyl o N S
2- (5-chl or ot hi ophen-2-y1)-2:(2-(44(6- or &+ 7- tﬁ'yl am no) - 4- oxo-
102H- benzof el f1, 3loxazin- Emllp nyf | acet am do) acet at e
(Conpound 118); was pHegpg Ny-®omanner sinmilar to Exanples
above. Ms found: (MH 518. OH H

2- (5-chl or ot hi ophen-2-y1)-2-(4-(6-ethyl-1-o0x0-3

g- %h h%dﬁé@ip%é%%&édqﬁlailﬁar&{eﬂkﬁmlawo)ﬁa&ﬁmﬂg%aqeﬂsif@mﬁfe iM-aesmpeund 119) .,

bo

-2-(5-chlorothiophen-2-vyi

benzolel1.3]oxazin-3(4H)-ybenzamido)acetic acid (Compound 62);

N )¢

5 H

was prepared in a manner similar to Examples above. MS found: (M-H) 490.0.

methyl 2-(5-chlorothiophen-2-y1)-2-(4-(6-fluoro-7-(methylamino)-4-oxo-2H-

benzo[ell1.3]oxazin-3{4H)-v)benzamido)acetate (Compound 66);

Q
o OCH,
s
O N
S SeaRve:
ﬂ”
oy 0)

H

H

10 was prepared in a manner similar to Examples above. MS found: (M-H) 504.0.

ethvl 2-(5-chlorothiophen-2-yl)-2-(4-(6-fluoro-7-(methylamino)-4-oxo-2H-
benzo[el[ 1,3]oxazin-3(4H)-yl)benzamido)acetate (Compound 67);

15

yl)benzamido)acetic acid (Compound 68);

75



was prepared in a manner simlar to Exanpl es above. M found. (M Hy
469. 0.

2- (5-chl O\;V(())tzﬁ?s(éopsgtgg_ 2-y1)-2-(2-(4-(6-fluoro-7-(nethyl ampﬁgsqsﬁqog';?g%(m
enzofel f1, 31loxazi n- 3(4H) - viThhenyf | acet am dol - N, N- di net hvl acet am de
( Conmpound 120); WO 2008/ 036843PCT/ US2007/ 05076 was prepared in
a manner simlar to Exanples above. M fo :
- (5-chl orot hi ophen-2-y1)-2-o0x0-2-(pyrroli ¥
-yDet hyl)-2-(4-(6-fl uoro-7-

(Conpound 121); 5and was prepaged } er simlar to Exanples
above. M5 found: (MHy 558.0.
N- ( 2- am no- 1- ( 5- chl or ot hi oph y

(et hyl am no) - 4- oxo- 2H benzor 3

(Conpound 122). was prepare i B a manner simlar to Exanples
above. M5 found: (MH 503.0. anmpl e 123 Phar nacol ogi cal Assays

15[ 0197] The pharmacol ogi cal activity of each of the co o%nds
g

<oxoet hyl) - 2- (4-(6-fl uoro-7-
loxazi n- 3(4H) - ybohenyeacet am de

accor diweg prepatdddn iangaer similastodsemphisabey s yMreurd (Mo nvitro
assays: |. Inhibition of ADP-Medi ated Pl atel et Aggregation In Vitro
1. 2-(5-chlorothiophen-2-y1)-2-(4-(7-methyl-4-oxo-2H-benzo(e][ 1.3Joxazin-3(4H)-

vl)benzamidolacetic acid (Compound 69).

cl
S
AN
o /@O OH
jo s
HyC o)

was prepared in a manner similar to Examples above. MS found: (M-H) 457.0.

N-(2-amino-1-(5-chlorothiophen-2-y1)-2-oxoethyl)-4-(6-fluoro-7-( meihylamino)-4-0x0-2H-
benzolel] 1.3]oxazin-3(4H)-vl)benzamide (Compound 70);

S
i Q* s
H \/ Cl
N O)

H

HaC.

10  was prepared in a manner similar to Examples above. MS found: (M-H) 489.0.

2-(5-chlorothiophen-2-y1)-2-(4-(6-ethyl-4-ox0-2H-benzo[ e][ 1,3]Joxazin-3(4H)-

vbenzamido)acetic acid (Compound 72);

o] OH
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[0198] The effect of testing the conpound according to the invention
on ADP- i @28/ B634uman pl atel et aggregation was assess&§T{Us2007/079076
96-well mcrotiter assay (see generally the procedures in Jantzen, H.

M et :] t @ng vette WO
2008/ 0?@2&%’%%%%%93?@?\% 5 a%%%;a%g‘;r#@ g(r%%lgﬁfaggr egg?rg? ry using

ei t her telet-ri | J , .

[ 0199] ] A Ao PZRES : I
assays, human wm%ez_zﬂé ]Y)B§]o§%ﬁ-@@]_r?%élf_b(@ﬁﬁdﬁﬁ@[@bﬁipodﬂw%iree

vol unteers into 0. psodiumcitrate M pH 7.0 final)
Platelet-rich plasma (PRP) is prepared by clqzrﬁrlfugatl on of whole

bl ood at 160 x g for 20 m nutes at room terpekat The PRP | ayer is

renmoved, transferred to a new tube, and t¢ | at e et count is
adj usted, if necessary, to achievg a ncentratl on of-3 x

108 platel ets/m using pl atgl et - pgor “Ippp i s prepared by
centrifugation of the renaini Io‘bd arrple (after renoval of PRP)
for 20 m nutes at 800 X Hﬂ@:\g )preparatl on of PRP can
subsequently be used for aggregatl on assays in either a 96- well

pl ate or standard Guyette aggregonetry. [0200] For preparation of
wasged Jplat ﬁa?édﬁn AHATREr YERGHS Blaanies Bo6d| MSTbeh: (MoH) seslol hy,

dr ug- freetvalunteers into ACD (85 MM sodiumcitrate, 111 m\/lgl ucose,

714m\ﬂci5tr|c§(:|c |.ng )
PA 2 fi : j P o T

pl asma ( PRP) 'St-&(oemlbéﬂz pg amﬁis eﬂizaxﬂﬁ@ &o bmid zm m nut es
at room tenperature. shed platelets are prepared by centrifuging
PRP for 10 minutes at 730 g and resuspending tfge platelet pellet in
CGS (13 nM sodiumcitrate, 30 nM glucose, 1BNNMM NaCl; 2 nl CGS/ 10 ni
original blood volune) containing 1U nl W.ade (grade V, Sigma, St.

Louis, Md.). After incubation at 37 C for}j15 m'gutes, the platelets
are 20 collected by centrifugati op at ¢im nut es and

resuspended at a concentrat FQ f N 8 atelets/m in
Hepes- Tyrode's buffer (10 nivi 138 MM NaCl, 5.5 InMglucose, 2.9
nmv KC1, 12 nM NaHCO3, pH HLg o. ning 0.1% bovi ne serum al buni n, 1

| BM CaCl2 and 1 mM MyCl2. THis pI atel et suspension is kept >45

m nutes at 37C before use in aggregation assays. 252. [0201] For
Guyet t evd5|pgda11ar¢d1amsmmleaﬂorelaagglﬁ?@gaﬂ¢stﬁ’@oaﬁsMﬁstU@br(Mi $i28& i ons
(1:3) of test conpounds were prepared in 100% DVMSO in a 96 wel |

V- hgt t omypligd1@-(t inerbtHdEieh GO et 6 ndliylidro d 2H Geusd ¢ 1f1 Bl afin B4 H)-
The test compound ( 3 ul of serlal d| lutions in DNSO) was

prei ncubated with PRP forylignz D\aegtels (Gemppund 76k tj at i on of
aggregation 30 reactions, whi ch were perforned in a ChronolLog
aggregoneter by addition oL agoni st (5 or 10, itM ADP) to 490 pi of

PRP at 37C. In sone cases, ht tc? ansm tt angegaggr egonetry was
performed using 490 uL of et gy{Hrepared as descri bed
above) at 37 C, and OMe

o—/ e
was prepared in a manner similar to Examples above. MS found: (M-H) 471.0.

2-(5-chlorothiophen-2-y1)-2-(4-(6-methyl-4-oxo-2H-benzo[ ][ 1,3 ]oxazin-3(4H)-

15 vbenzamido)acetic acid (Compound 77);
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aggregation was initiated by addition of 5 p, MADP and 0.5 ng/ m
human fi %b%&%@ 8(4,§\rrer| can Diagnostics, Inc., Geenw ChPC?R@?oo)rrovs;B £
aggregation reac 1'on is recorded for - 5 mn, and maxi num extent o
aggregation is determned by the difference in extent of aggregation

at baSG:st?ﬁa pafsdiareshnedsinliler EBiamplosabgve gdSifomd: (SEHPE6TO0s duri ng
the five m nute period of the assay. Inhibition of aggregation was
cal cul at ed 355! fGoiiGIILAANHAHY oG ARSBI ML 0 dINES Bk RSB EAOT

i nhi bitor, the absence of T nhibrtor. 1TCh0S were
derived by non-linear reghbagsnai)=ott ysd dCompountdi¥8);Pri sm sof t war e
(GraphPad, San Diego, CA). 3. 10[0202] Inhibition of ADP-dependent

aggregation was al so determned in 96- welb t- bottommcrotiter

pl ates using a mcrotiter plate shaker Iate reader simlar to

t he procedure described by Frantgnt . din. PathoL
94, 613 (1990). Al steps are pelfa terrperature For
96-wel | plate aggregatlon u pINate et-rlch pl asma (PRP), the total
reaction volume of 0.2 mE Iudes 180 pl of PRP (-3 x 108 15
pI atelets/m, see above), .1 of either serial dilution of test

Compounds 10,200 chE0 o1 ook SeBle sl o o 20

determ ned at 450 nm usi ng a mcrot|ter1 Iate reader (SofIU| ax,

Mol ecul arNE6v¢hderophansihy betra; ‘ og/-{tRethplaming) 4% s2H-
readi ng. The pl atm@ ] o otl ter plate
shaker and the 5 S a%fa%,h ‘?’@fﬁ;&l}égjﬁgﬂ@n@ 1 “ﬁdg%dreader 20

Aggregation is calcul ated fromthe decrease QD at 450 nmat t=5

m nutes conpared to t=0 mnutes and is exm%o%ed as % of the-decrease
in the ADP control sanples after correctlcmg or changes in the
unaggregated control sanples. 1Csgs wexe Ade byl non- | i near
regression anal ysis. 10203] For 9- e pl %te regati on using
washed pl atel ets, the total F Fas 75 0.2 m/well

i ncludes in Hepes-Tyrodeg,duf -@ 0)1% BSA: 4.5 X 107 apyrase-washed
platelets, 0.5 ng/ M human ﬂi bri n8gen (Arerican Diagnostica, Inc.

G eenwi ch, Conn.), serial dilutions of test conpounds (buffer for

t | i 6% i t
N gﬂpre?araﬁrpéepakﬂh*”l agﬂ%l&?%&f e Zf?. B o i on "

i nduces submaxi mal re atl on of ADP to
setlOof chr !s : jiazeldryhmiet ' %—M
det ermi ned at 450 j ' t max,

Mol ecul ar Devi ces, 9 : A3 ?Igs?%ﬁ&l rfgaﬂ%lt% m nut e
readi ng. The plates are then agltated for 5,..mn on a mcrotiter plate
shaker and the 5 mnute reading is W 2008 _036843PCT/ US2007/ 079076
obtained in the plate reader. AggregationQ@is cal culated fromthe
decrease of OD at 450 nm at t=5 mgut & tg t=0 m nut es and
is expressed as % of the degreaselin ABP c r 6l sanpl es after
correcting for changes in the ggfegated control sanples. |1C50s
were derived by non-IinedsCy fbon analysis. 5 11. Inhibition of
[ 3H12- MeS- ADP Binding to Pl Htelets 1. The ability of candi date

nol ecul es to inhibit the binding of [3HL2-MeS-ADP to the P2Y12

r ecept afas@iepkad ialsahannsasindat &y Bxangresabiong KIS fadnd|(MyENS28i0hdi ng
assay. [0204] Utilizing this assay the potency of inhibition of such

conmpounas, sWirki o fifsiRa - 41§-2-(4-(4-ox0-2H-benzole][ 1,3 1oxazin-3(4H)-yl)benzamido)acetic
15 acid (Compound 83):
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10 [311] 2-MeS- ADP binding to whole platelets is determ ned. Under the

condi ti on¥OFEYBFEd in 11 (3) bel ow, the binding of [3PETASRISOA6
is solely due to the interaction of this ligand with the P21712

[ eCeD! Yo gk%&e@% gl%?nﬁpﬁnﬁ;l 'ﬁﬂaﬁlp@ésrh@bw B asHE AM-H) 4aB 9, assay s

conpet 12 ant agoni st .e., the speC|f|c b|nd|ng is
reduced _' ' »

ant agoni st { ' O wren

is pre-i ncubat ed wt h3 qﬁ‘do weggqglgt ICun odnajs 2- I\/ES- ADP

bi ndi ng experinents are rou rnely performed w th outdated human

pl atel ets coll ected by st rd procedures at jospital blood banks.
Apyr ase- washed out dat ed ts e(prepared Hfolloms (all steps
at roomtenperature, if not=TnéW [0205] Qut dat ed

pl atel et suspensions are diluted w fi CGS and pl atel ets

20 pelleted by centrifugation at 1900 X g for 4 nfinut es. Pl atel et

pellets are resuspended at 3-6 X 109 platelets/m in CGS containing 1

U ama@@s? afedrin dendneSiimitay toFxanpdesi aboveyiMP faundl: (MeHPS6640. f or 15
7C. After centrifugation at 730 X g for 20 m nutes,

m nut es at
pellets
(Si gma,
platelets/m BomilZHeb epx@iei]il Sdoxag : banzamiied 0w s Rord)
resting of the platelets. 2. [0206] Alternatlvely, b|nd|ng
experinments are performed with fresh human pl atel;ets prepared as
described in section | (Inhibition of ADP- ated Pl atel et
Aggregation in vitro), except that platelet§ e resuspended in.
Hepes- Tyrode's buffer containing @ 1% RIA j g, 30St. Louis, M.)

at a concentration of 6.66 X 2 Al ky simlar results
are obtained wth fresh %d @*-a at el et sS=~7 WO
2008/ 03684 3PCT/ US2007/ 079 ﬁ S 07] A platel et ADP receptor

bi ndi ng assay (ARB) using the tritiated pot ent agonlst | i gand

[ 3H] 2- MeS- ADP (Jant zen, 99)

81: 111§ pye IB@éﬁmﬁ‘ﬁaﬁP’é%Eon%’iaﬂgﬂﬁba i'¢F0 Ug: T%t4 rmat. In an

assay volune of 0 2 ni Hepes Tyrode S buﬁfgr i W th 0 1%)BSA agd 0. %?6
N g ) - § d a) d h b3 a DS cl

flat botton1nlcrot6ter_ b £5. 4 U __-&' i Ssllutlons of
test conpounds befSrElEdd ‘ ADI
([ 31112- et hyl t hi oadenosi ne- 5' dlphosphate a@nonlun1salt specific
activity 20-50 G /mol e, obtai ned by custoqf%mgthe5|s from Anmer sham
Life Science, Inc., Arlington Heights, Ilb or NEN Life Science
Products, Boston, Mass.). Total 10 bi gtermned in the
absence of test conpounds. Sanpl e§ $L Clbi ndi ng may
contain 101AM unl abel | ed 2- NeBSAPP Natick; Mass.). After

i ncubation for 15 m nut eg @t on Lbnperature unbound radioligand is
separated by rapid fiItratiHn and®t wo washes with cold (4-8 C.)

Bi ndi ng Wash Buffer (10 nM Hepes pH 7.4, 138 nM NaCd) using a 96-wel |

Il h k. d
5°% 15 Vi aarared el aliRf s %%?@’r’%%%?’%% é‘@.@% tdeﬁrﬁ@ a0 orvalﬁsao‘”

M cr obet a, vallac Inc Gﬁlthersburo
radloa )+ oyl 2

coyater (Meraehals Mﬁfbmrm%x% émmm%ﬂz

1 ng Fs—derer i ned suptTactron or non-specrtic

)Co hﬁ'S@
nding from

total bi ndi ng, and speC|f|c bi nding in the presence of test conpounds
is expressed as % of specific binding in the absence of test 20
compound dilutions. |1C50s were derived by non-Ilinear regression

anal ysis. [0208] In the table below, activity in the PRP assay is
provided as follows: +++ 1C50 < 10 j.tM ++, 10 utM< I C50 <30 RM
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Table 1: Activity of the conpounds in ARB and PRP assays Conpound No.
ARB (PM TBRRofsiMssd *+ 2 -H 3 ++ 4 -H 5 +HE .+ Gqfbern0r079076

0

o~
S
Q'
H \ / Cl
HaC- 0)

N
H
was prepared in a manner similar to Examples above. MS found: (M-H)™ 530.0.

(R)-N-((5-chlorothiophen-2-y1}(1H-tetrazol-5-yDmethyl)-4-(6-fluoro-7-(methylamino)-4-
oxo-2H-benzolel[ 1.3]oxazin-3(4H)-yl)benzamide {(Compound 89):

N=N
o N\\/NH
~_-S
o} N
- Q)L W
N
5 H

was prepared in a manner similar to Examples above. MS found: (M-H)" 514.0.

methylamino)-1-oxoisoquinolin

Dbenzamido)acetic acid (Compound 90);
S
Ve avs
H | 4
300
HiCx =
H

10  was prepared in a manner similar to Examples above. MS found: (M-H) 486.0.

N-({5-chlorothiophen-2-yl){1H-tetrazol-5-yI)methyl)-4-(7-fluoro-6-(methylamino)-1-

oxoisoquinolin-2( 1H)-ylYbenzamide (Compound 91);

N=N
ON\ NH
S
0]
SSSeanre
N
Hac\N s
H

was prepared in a manner similar to Examples above. MS found: (M-H)" 510.0.
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/7 +-H +++ 8 + 9+ 10 + 11 -F-F + 12 + 13

‘WO 2008/036843 PCT/US2007/079076

9-(5-chlorothiophen-2-y1)-2-(4-(7-fluoro-6-methoxy-1-oxoisoguinolin-2(1H)-
vDbenzamido)acetic acid (Compound 92);

0
H || pg—cC
Fm
MeO &

was prepared in 2 manner similar to Examples above. MS found: (M-H) 487.0.

-ylYbenzamido)acetic acid

2-(5-chlorothijophen-2-

{Compound 93);

0. OH
O
)
jos,
Et &
was prepared in a manner similar to Examples above. MS found: (M-H)" 467.0.

2-(4-(6-carbamoyl-1-oxoisoquinolin-2(1H)-yl)benzamido)-2-(5 -chlorothiophen-2-yl)acetic

10 acid (Compound 94);
O. _OH
O
S
N
H2N o
0

was prepared in a manner similar to Examples above. MS found: (M-H) 482.0.

2-(5-chlorothiophen-2- -vl)benzamido)acetic acid

15

was prepared in a manner similar to Examples above. MS found: (M-H)" 430.0.
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“H 14 + 15 -H 16 +-F -4-H 18 + 19 +-F -H 20 ++ 21 -FH +-HE
WO 2008/036843 PCT/US2007/079076

2-(5-chlorothiophen-2-y1-2-(4-(1-oxoisoquinolin-2(1H)-yl)benzamido)acetic acid
(Compound 96);

O,__OH
o}
o) /@A QILS/)—Q
o
s

was prepared in a manner similar to Examples above. MS found: (M-H) 439.0.

5 2-(4-(1-oxoisoquinolin-2(1H)-yl)benzamido)-2-(thiophen-2-ylacetic acid (Compound 97):

was prepared in a manner similar to Examples above. MS found: (M-H) 405.0.

2-(5-chlorothiophen-2-yl)-2-(4-(6-cyano-1-oxoisoquinolin-2( 1H)-y)benzamido)acetic 'acid
{Compound 98);

0. _OH
0
0 /Q)Lﬁjit\s/fu
Jeo
N7 g

was prepared in a manner similar to Examples above. MS found: (M-H)" 464.0.

10

4-(4-carbamoyl-1-oxoisoquinolin-2(1 H)-yl)benzamido)-2-( 5-chlorothiophen-2-ylacetic acid

(Compound 99);
Q.. ,OH
O
S
N
-

HoN" 0

15  was prepared in a manner similar to Examples above. MS found: (M-H) 482.0.
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+ 23+ 24+ 25 -H 26 + 27 -F-F 28
WO 2008/036843 PCT/US2007/079076

2-(5-chlorothiophen-2-y1)-2-(4-(4-cyano-1-oxoisoquinolin-2(1H)-yl)benzamido)acetic acid

{Compound 100);
O.__OH
o)
. S
0 N
jegars
N
=
I
N

was prepared in a manner similar to Examples above. MS found: (M-H) 464.0.

5 2-(5-chlorothiophen-2-yl)-2-(4-(6-methoxy-1-oxoisoguinolin-2(1 H)-vlYbenzamido)acetic
acid (Compound 101);

was prepared in a manner similar to Examples above. MS found: (M-H) 469.0.

2-(4-(4-bromo-1-oxoisoquinolin-2(1H)-yl)benzamido)-2-(5-chlorothiophen-2-ylacetic acid
10 {Compound 102);

Og_OH
0
S
0 /g/”\ Hj:()'m
N
o
Br

was prepared in a manner similar to Examples above. MS found: (M-H) 518.0.

2-(5-chloro-N- -2.4-dioxo-1.2-dihydroguinazolin-3(4

vDbenzyl)thiophene-2-carboxamido)acetic acid (Compound 103);

o)
S
o] N
O
OH
HCay N o o
15 H H
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+

3

29 + 30+ 31 + 32 ++ -F++ 33 + 34 + 35 -H
WO 2008/036843 PCT/US2007/079076

was prepared in a manner similar to Examples above. MS found: (M-H) 517.0.

3-(5-chlorothiophen-2-yl)-3-(4-(6-fluoro-7-(methylamino)-2.4-dioxo-1,2-dihydroquinazoiin-

3(4H)-y])benzylamino)propanoic acid (Compound 104);

o)
3
s
Vegart
H | 4
F N
~ N’go
R

H

HaC

5  was prepared in 2 manner similar to Examples above. MS found: (M-H) 503.0.

2-(5-chlorothiophen-2-y1)-2-(4-(6-fluoro-7-{methylamino)-4-oxo-2H-benzo[e][ 1,3 ]oxazin-

3(4H)-ylbenzvlaminolacetic acid (Compound 105);

O,__OH

S

H U g
FJCEL”
Coy o)

H

H

was prepared in a manner similar to Examples above. MS found: (M-H)" 476.0.

10 3-(5-chlorothiophen-2-y1)-3-(4-(6-fluoro-7-(methylamino)-4-oxo-2H-benzo[¢][ 1,3 ]oxazin-

3(4H)-yDbenzylamino)propanoic acid (Compound 106);

0
o
s
Separs
H
O
HCoy o)
H
was prepared in a manner similar to Examples above. MS found: (M-H) 490.0.

1-((5-chlorothiophen-2-yl)methyl)-3-(4-(7-(4-fluorobenzylamino}-2.4-dioxo-1,2-
15 dihvdroguinazolin-3(4H)-yvl)phenylhurea (Compound 107);
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was prepared in a manner similar to Examples above. MS found: (M-H) 559.2.

2-(3-(4-(7-(4-fluorobenzylamino)-2.4-dioxo-1.2-dihydroquinazolin-3(4H)-yl)phenyl)ureido)-

3-(thiophen-2-yl)propanoic acid (Compound 109);

10  was prepared in a manner similar to Examples above. MS found: (M-H) 574.0.

2-(5-chlorothiophen-2-v1)-2-(5-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-dihydroguinazolin-

3(4H)-yDthiophene-2-carboxamido)acetic acid (Compound 112);
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0

., OH

F i MN
NS YN /S

~ A ¢
N N0
H H

was prepared in a manner similar to Examples above. MS found: (M-H)™ 509.0.

2-(5-chlorothiophen-2-v1)-2-(5-{6-fluoro-7-(methylamino)-2.4-dioxo-1,2-dihydroquinazolin-
3(4H)-yDthiophene-3-carboxamido)acetic acid (Compound 113);

0 OH
Q S._-Cl
NN/
OK”
F N
N N’J*o
5 H H

3(4H)-yl)phenyl)acetamido)acetic acid (Compound 114);

H T )—o
O/@AH’N S
KR
H

10 was prepared in a manner similar to Examples above. MS found: (M-H)" 504.0.

Nbenzvlamino)acetic acid (Compound 115);
Oy OH
S
H |/
F N
\N -
H

was prepared in a manner similar to Examples above. MS found: (M-H) 472.0.
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-4-oxoquinazolin-

was prepared in a manner similar to Examples above. MS found: (M-H) 487.0.
5 2-(5-chlorothiophen-2-y1)-2-(4-(7-fluoro-6-(methylamino)-1 -oxophthalazin-
2(1H)-yl}benzamido)acetic acid (Compound 117);

Q
o OH
S
Q N
F /Q)LH \ / ¢
N
\N =N
H

was prepared in a manner similar to Examples above. MS found: (M-H)" 487.0.
methvi 2-(5-chlorothiophen-2-yD-2-(2-(4-(6-fluoro-7-(methylamino}-4-0xo-
10 2H-benzo[e][1.3]oxazin-3(4H)-yl)phenyl)acetamido)acetate (Compound 118);

prcn
O /@/\'rN S
~y o) '

H

was prepared in a manner similar to Examples above. MS found: (M-H) 518.0.
2-(5-chlorothiophen-2-yl)-2-(4-(6-ethyl-1-0x0-3.4-dihvdroisoquinolin-2(1H)-

vDbenzamido)acetic acid (Compound 119);
O.. OH

O
S
m

was prepared in 2 manner similar fo Examples above. MS found: (M-H) 469.0.
2-(5-chlorothiophen-2-yl)-2-(2-(4-(6-fluoro-7-(methylamino)-4-oxo-2H-

benzolell 1.3]oxazin-3 (4H)-v])phenyl)acetamido)-N,N-dimethylacetamide (Compound 120);

i5
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H
was prepared in a manner similar to Examples above. MS found: (M-H) 558.0.

N-(1-(5-chlorothiophen-2-yl)-2-0x0-2-(pyrrolidin-1-yl)ethyl)-2-(4-(6-fluoro-7-

methylamino)-4-oxo-2H-benzole]l 1.3 loxazin-3(4H)-v])phenylacetamide (Compound 121);

and
H T D—a
om"‘ S
Fjirkj\] o NO
~
N0 7

was prepared in a manner similar to Examples above. MS found: (M-H)" 558.0.
N- i 5-chlorothiophen-2-y1)-2-oxoethyl)-2-(4-(6-fluoro-7-
(methylamine)-4-oxo-2H-benzo[e][1,3]oxazin-3(4H)-yl)phenyl)acetamide (Compound 122).

H [ D—cl

F. 0 Q

N o)
H

was prepared in a manner similar to Examples above. MS found: (M-H)™ 503.0.

Example 123

Pharmacological Assays

[0197] 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 Aggregation In Vitro
1.

[0198] The effect of testing the compound according to the invention on ADP-induced
human platelet aggregation was assessed in a 96-well microtiter assay (see generally the
procedures in Jantzen, H. M. et al. (1999) Thromb. Hemost. 81:111-117) or standard cuvette
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light transmittance aggregometry using either human platelet-rich plasma (PRFP) or human

washed platelets.

[0199] For preparation of human platelet-rich plasma for aggregation assays, human
venous blood was collected from healthy, drug-free volunteers into 0.38 % sodium citrate
(0.013 M, pH 7.0 final). Platelet-rich plasma (PRP) is prepared by centrifugation of whole
blood at 160 x g for 20 minutes at room temperature. The PRP layer is removed, transferred
to a new tube, and the platelet count is adjusted, if necessary, to achieve a platelet
concentration of ~3 x 10° platelets/ml using platelet-poor plasma (PPP). PPP is prepared by
centrifugation of the remaining blood sample (after removal of PRP) for 20 minutes at 800 x
g. This preparation of PRP can subsequently be used for aggregation assays in either a 96-

well plate or standard cuvette aggregometry.

[0200] For preparation of washed platelets, 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 PG, (1.25 ml ACD containing 0.2 uM PGI2 final; PGI; was from Sigma,
St. Louis, Mo.). Platelet-rich plasma (PRP) is prepared by centrifugation at 160 X g for 20
minutes at room temperature. Washed platelets are prepared by centrifuging PRP for 10
minutes at 730 g and resuspending the platelet pellet in CGS (13 mM sodium citrate, 30 mM
glucose, 120 mM NaCl; 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 g for 10 minutes and resuspended at a concentration of 3 X
10® platelets/ml 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.
2.

[0201] For cuvette light transmittance aggregation assays, serial dilutions (1:3) of test
compounds were prepared in 100% DMSO in a 96 well V-bottom plate (final DMSO
concentration in the cuvette was 0.6%). The test compound ( 3 pl of serial dilutions in
DMSO) was preincubated with PRP for 30-45 seconds prior to initiation of aggregation
reactions, which were performed in a ChronoLog aggregometer by addition of agonist (5 or
10 pM ADP) to 490 uL of PRP at 37°C. In some cases, light transmittance aggregometry was
performed using 490 uL of washed platelets (prepared as described above) at 37 °C, and
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aggregation was initiated by addition of 5 pM ADP and 0.5 mg/m] human fibrinogen
(American Diagnostics, Inc., Greenwich, Conn.). The aggregation reaction is recorded for ~ 5
min, and maximum extent of aggregation is determined by the difference in extent of
aggregation at baseline, compared to the maximum aggregation that occurs during the five
minute period of the assay. Inhibition of aggregation was calculated as the maximum
aggregation observed in the presence of inhibitor, compared to that in the absence of
inhibitor. ICsys were derived by non-linear regression analysis using the Prism software

(GraphPad, San Diego, CA).
3.

[0202] Inhibition of ADP-dependent aggregation was also determined in 96-well flat-
bottom microtiter plates using a microtiter piate shaker and plate reader similar to the
procedure described by Frantantoni et al., Am. J. Clin. Pathol. 94, 613 (1990). All steps are
performed at room temperature. For 96-well plate aggregation using platelet-rich plasma
(PRP), the total reaction volume of 0.2 ml/well includes 180 pl of PRP (~3 x 108
platelets/ml, see above), 6 pl of either serial dilution of test compounds in 20% DMSO or
buffer (for control wells), and 10 pl of 20X ADP agonist solution (100 pM). The OD of the
samples is then determined at 450 nm using a microtiter plate reader (Softmax, Molecular
Devices, Menlo Park, Calif)) resulting in the 0 minute reading. The plates are then agitated
for 5 min on a microtiter plate shaker and the 5 minute reading is obtained in the plate reader.
Aggregation is calculated from the decrease of OD at 450 nm at t=5 minutes compared to t=0
minutes and is expressed as % of the decrease in the ADP control samples after correcting for
changes in the unaggregated control samples. ICsqs were derived by non-linear regression

analysis.

[0203] For 96-well plate aggregation using washed platelets, the total reaction volume of
0.2 ml/well includes in Hepes-Tyrodes buffer/0.1% BSA: 4.5 X 107 apyrase-washed platelets,
0.5 mg/ml human fibrinogen (American Diagnostica, Inc., Greenwich, Conn.), serial
dilutions of test compounds (buffer for control wells) in 0.6% DMSOQ. After ~ 5 minutes
preincubation at room temperature, ADP is added to a final concentration of 2 pM which
induces submaximal aggregation. Buffer is added instead of ADP to one set of control wells
(ADP- control). The OD of the samples is then determined at 450 nm using a microtiter plate
reader (Softmax, Molecular Devices, Menlo Park, Calif,) resulting in the 0 minute reading.

The plates are then agitated for 5 min on a microtiter plate shaker and the 5 minute reading is
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obtained in the plate reader. Aggregation is calculated from the decrease of OD at 450 nm at
t=5 minutes compared to t=0 minutes and is expressed as % of the decrease in the ADP
control samples after correcting for changes in the unaggregated control samples. ICsos were

derived by non-linear regression analysis.

11, Inhibition of [3H]2-MeS-ADP Binding to Platelets
1._The ability of candidate molecules to inhibit the binding of [3H]2-MeS-ADP to the P2Y12

receptor on platelets was determined using a radioligand binding assay.

[0204] Utilizing this assay the potency of inhibition of such compounds with respect to
[’H]2-MeS-ADP binding to whole platelets is determined. Under the conditions described in
II (3) below, the binding of [’H]2-MeS-ADP is solely due to the interaction of this ligand
with the P2Y}; receptor, in that all the specific binding measured in this assay is competable
with a P2Y ), antagonist (i.e., the specific binding is reduced to background levels by
competition with an excess of P2Y1; antagonist, with no competition of binding when a P2Y,
antagonist is pre-incubated with the platelet preparation). [’H]2-MeS-ADP binding
experiments are routinely performed with outdated human platelets collected by standard
procedures at hospital blood banks. Apyrase-washed outdated platelets are prepared as

follows (all steps at room temperature, if not indicated otherwise):

[0205] OQutdated platelet suspensions are diluted with 1 volume of CGS and platelets
pelleted by centrifugation at 1900 X g for 45 minutes. Platelet pellets are resuspended at 3-6
X 10° platelets/m] in CGS containing 1 U/ml apyrase (grade V, Sigma, St. Louis, Mo.) and
incubated for 15 minutes at 37 °C. After centrifugation at 730 X g for 20 minutes, pellets are
resuspended in Hepes-Tyrode's buffer containing 0.1% BSA (Sigma, St. Louis, Mo.) ata
concentration of 6.66 X 10° platelets/ml. Binding experiments are performed after >45

minutes resting of the platelets.
2.

[0206] Alternatively, binding experiments are performed with fresh human platelets
prepared as described in section I (Inhibition of ADP-Mediated Platelet Aggregation in vitro),
except that platelets are resuspended in Hepes-Tyrode's buffer containing 0.1% BSA (Sigma,
St. Louis, Mo.) at a concentration of 6.66 X 108 platelets/mil. Very similar results are

obtained with fresh and outdated platelets.
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3.

[0207] A platelet ADP receptor binding assay (ARB) using the tritiated potent agonist
ligand [’H]2-MeS-ADP (Jantzen, H. M. et al. (1999) Thromb. Hemost. 81:111-117) has been
adapted to the 96-well microtiter format. In an assay volume of 0.2 ml Hepes-Tyrode's buffer
with 0.1% BSA and 0.6% DMSO, 1 X 10® apyrase-washed platelets are preincubated in 96-
well flat bottom microtiter plates for 5 minutes with serial dilutions of test compounds before
addition of 1 nM [3H]2-MeS-ADP ([*H)2-methylthioadenosine-5'-diphosphate, ammonium
salt; specific activity 20-50 Ci/mmole, obtained by custom synthesis from Amersham Life
Science, Inc., Arlington Heights, Til., or NEN Life Science Products, Boston, Mass.). Total
binding is determined in the absence of test compounds. Samples for nonspecific binding
may contain 10 uM unlabelled 2-MeS-ADP (RBI, Natick, Mass.). After incubation for 15
minutes at room temperature, unbound radioligand is separated by rapid filtration and two
washes with cold (4-8 °C.) Binding Wash Buffer (10 mM Hepes pH 7.4, 138 mM NaCl)
using a 96-well cell harvester (Minidisc 96, Skatron Instruments, Sterling, Va)and 8 X 12
GF/C glassfiber filtermats (Printed Filtermat A, for 1450 Microbeta, Wallac Inc.,
Gaithersburg, Md.). The platelet-bound radioactivity on the filtermats is determined in a
scintillation counter (Microbeta 1450, Wallac Inc., Gaithersburg, Md.). Specific binding is
determined by subtraction of non-specific binding from total binding, and specific binding in
the presence of test compounds is expressed as % of specific binding in the absence of test

compound dilutions. ICses were derived by non-linear regression analysis.

[0208] In the table below, activity in the PRP assay is provided as follows: +++, ICsp < 10
uM; 4+, 10 pM < ICsp <30 pM; and +, ICs0 > 30 uM. Activity in the ARB assay is provided
as follows: +++, ICso < 0.05 uM; ++, 0.05 pM < ICs < 0.5 pM; and +, IC50 > 0.5 uM.

Table 1: Activity of the compounds in ARB and PRP assays

Compound No. | ARB (uM) | PRP (uM)
1 ++ +

2 + +

3 ++

4 ++

5 A i
6 + +

7 L -+
8 +

9 +

10 +

11 ++ +
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121
122
[0209] It should be understood that the foregoing discussion, embodiments and examples

EEEEEREEEBERE

merely present a detailed description of certain preferred embodiments. It will be apparent to
those of ordinary skill in the art that various modifications and equivalents can be made
without departing from the spirit and scope of the invention. All the patents, journal articles

5  and other documents discussed or cited above are herein incorporated by reference.
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WHAT IS CLAIMED IS:
1. A compound having the formula (I):
Q R4
R Ar! ,L Ar2
NN NS A
|
2
R? Y! -
R3
ey
wherein
Y'is NH;
Y?is CO,

each R, R? and R is independently selected from the group consisting of H, C;¢alkyl, Cs
alkenyl, C,.¢ alkynyl, —N(RT)Z, Ci.ealkoxy, halogen, C,shaloalkyl, hydroxyC,salkyl,
cyano, -C(O)R6 , Cs.gcycloalkyl, Cigcycloalkyl-Cy galkyl, aryl and arylC_galkyl,
wherein each of said C,.salkyl, C,.¢ alkenyl, C,.¢ alkynyl and aryl portions is
optionally substituted with from 1 to 3 substituents, each independently selected from
the group consisting of C.¢ alkyl, C,.¢ alkenyl, C,.¢ alkynyl, amino, C,_¢alkoxy,
halogen, hydroxyl, cyano, oxo, thio, C3¢cycloalkyl, aryl and heteroaryl;

R* is H or -(CH2)mCO,H;

R® is selected from the group consisting of hydroxy, C alkyl, C;.salkoxy, heterocyclylC.
salkoxy and -N(R")a;

each R’ is independently selected from the group consisting of H, Cy.salkyl and arylC,_salkyl
or optionally, two R” groups attached to nitrogen are combined with the nitrogen
atom to form an azetidine, pyrrolidine, piperidine or morpholine ring; wherein each of
said C,¢alkyl and arylC, ¢ alkyl is optionally substituted with from 1 to 3
substituents, each independently selected from the group consisting of halogen,
amino, hydroxyl, C, alkoxy, cyano, C,.¢alkyl, Cs4cycloalkyl, aryl, and heteroaryl;

Ar! is an aromatic ring selected from the group consisting of benzene and thiophene, each of

which is optionally substituted with from 1-2 R® substituents,
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+ 122 ++ [0209] It should be understood that the foregoing

di scussi on, enbodi nents and exanples nerely present a detailed
description of certain preferred enbodinents. It will be apparent to
those of ordinary skill in the art that various nodifications and
equi val ents can be made wi thout departing fromthe spirit and scope
of the invention. Al the patents, journal articles 5 and ot her

docunent s di.scussed _or. ci bov are herein or por ated by
ref er encel” Iy pleromaicying WES% %‘ %%Pﬁﬁaﬁéfﬁr%aqr}%ﬁ@mpﬁéetf%P@ﬂ‘ﬁ (1):
(1) wherein Yigioshdle, eal® of $hfefis (ﬁﬁﬁ)ﬂalgj sub%@@%lt%%‘l?bnﬁ $-0 Kﬁdﬁgﬁﬂ%ﬁt ly

selected fromthe group consisting of 'H Cl_6alkyl, C2-6 al kenyl
C2. 6 al kysagh R® isNpdeppadenty séedtecbikgm thagrogeeonsiStingiiabagerydyano, hydroxy, Ci.

T e S ey
Cl. 6al kyl , C2.BycdbdlienyC;.salaxy6 MR K YOHNRIFENEHE, -OeDIR"Y ne(mz),gtpk?bpnal ly
el act ed 1 rom{HEePBup CEHEIN KLY B BN r Co. 6 al kenyl, C2. 6
?:li’: k)égY' | é%lfﬂlll( Rf)’qs Q&eﬁ%‘ei‘ﬁﬂﬁamhﬁlt%@ﬁcte@ﬁgﬁﬂﬁ Hbrouﬁ ¥@1§k@st1ng>69H fgfﬂr@xy, Cl.
ycloalkyl, aryl and heteroaryl;
5a1kyl Csalkoxy and -NR';
each R® is a member independently selected from the group consisting of H, C alkyl and
Ci4alkanoyl, and optionally, two R%® groups attached to nitrogen are combined with
the nitrogen atom to form an azetidine, pyrrolidine, piperidine or morpholine ring;
wherein each of said Ci.4alkyl and C,.4 alkdnoyl is optionally substituted with from 1
to 3 substituents, each independently selected from the group consisting of halogen,
amino, hydroxyl, C,.s alkoxy, cyano, Cy.¢alkyl, Cs.¢ cycloalkyl, aryl, and heteroaryl;
L' is a linking group selected from the group consisting of -CO- and -CHj-,
L? is a linking group selected from the group consisting of a -C(R%) - , - C(R*),CH,- and
-CO-;
each R’ is independently selected from the group consisting of H, Cy.¢alkyl,
«(CHy)C(O)RY, -C(O)R® and heterocyclyl substituted with from 0 to 2 substituents
selected from the group halogen, cyano, C,salkyl, Cy¢alkenyl, Cogalkynyl, C;.
salkoxy, haloC;.¢alkyl, oxo and thio;
each subscript m is independently 1, 2 or 3,
or pharmaceutically acceptable salts thereof.
2. A compound of claim 1, wherein Ar' is benzene, which is optionally
substituted with from 1-2 R® substituents.
3. A compound of claim 1, wherein Ar' is thiophene, which is optionally
substituted with from 1-2 R® substituents.
4. A compound of claim 1, wherein Ar? is tetrazole, which is optionally
substituted with from 1-2 R® substituents.

5. A compound of claim 1, wherein Ar® is benzene, which is optionally

substituted with from 1-2 R® substituents.
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R6 is selected fromthe group consisting of hydroxy, Cl.6alkyl,

Cl. 6al koxy, heterocyclylC, _ oal koxy and -N(R7)2; each R7 is

i ndependently sel ected fromthe group consisting of H, Cl.6alkyl and
aryl G _ol kyl or optionally, two R7 groups attached to nitrogen are
conmbined with the nitrogen atomto forman azetidi ne, pyrrolidine,

pi peri dine or norpholine ring; wherein each of said C1_6 al kyl and
arylG _6 alkyl is optionally substituted with from1 to 3
substituents, each independently selected frgmthe group consisti ng
of hal ogen, anin®, hy# rcastxypundcfv cpimg L greincdn ibthiaphencaeish is egiogally
cycl oa 3 Arl is an aromatic ring sel ected
fromt Eé%g%ﬁ{)aéé%nrg@glt?g\ggﬁ@ﬁ@é}rﬁene and t hi ophene, each of which is
optional Iy subst 7t ut ed campburfdafieladm, RBersings feastmetR is -G4ORS. s an

aromatic ring selLected from Loy onsi of be
tetrazol e and th}zophe &° mgg'irﬁpifcg‘v\ﬂ e AP ﬁ?af)ﬂ) , Eégf%f:&?)gd with
from1-2 R8 subsoi tuentcSmpeafabe&ma méeﬁmqla@tdnméeﬁm&e@ctylomthe

group consisting of hal ogen, cyanog, hydroxy, Cl 6alkyl, C2 6al ke
C2_6al kynyl, G _&kox§ comapendesiaid, ‘Mltaqeeat logstaneR’ lmdepenffenﬂy SSlothed

SCycIO@loﬁy&legpwg%ggg% @ =NR8a) - N(R8b) 2, - C(0)R8a, -0(CH2),,, OR8b,

(CH2) nOR81" (CH2) (Fé81 )2 and (CHZ) , N(R8) 2, each R8a is a
menber independently sel ect edsf—r\omc.t gtnelup poelsi st of H,
hydroxy, C _ &alkyl, G _ol ko \ |ss mrerrber

i ndependently selected fromt gr o% co stl M614 al kyl and

Ci 4al kanoyl, and optionally, two R8b groups attache to di trogen are
conbi ned wi th t heachiof mgﬁris sitbetituted Wltlrﬁmvraﬂta2et1bsﬁmmts splgcted friooh the group

21 Kanost e agt PR (-Berscrit Sasdiout fro syl B 0%

each i aaepe)dadwhyreietheslaedlihd mﬂtctateett@rpﬁuﬁ oﬁmmbmne tlefresh af ﬂﬂ@ﬁblecule
am no, hydroxyl, C1.6 al koxy, ano, Cl1.6 C3,, cl oa

aryl, and heter ohbyl : Atcmmpguraiq ctﬂtmr?gvv&ﬁ@upatéf‘ép%éﬁ lfﬂn ?ﬁeﬂﬁ@ﬂgrseeﬁed
consi st AKLe roug%ns"i‘ﬁﬁilgo 2-, L2 is a linking group selected fromthe
group consis of a -C(R9) 2- , - C(R9)2CH2- and -CO; each RO is

i ndependently selected fromthe g roupocon_%§t| ng ®f H, Q:;l,. 6al kyl ,
-(CH2). C(0)R6., -C(0)R6 and het{éroo Iyl,s bst j ted fromO to 2
substituents sel ected fromt hg/ ﬁg no 1.N6al kyl ,

C2_6al kenyl, C2_6al kynyl, Cl1- ~sal Exiy h CI. Kyda o. and thi o;
each subscri pt mis |ndependently 1, 2’or 3, or pharmaceutically
accept abl e sal t sandwehareih the wavy line mdlé!ateséthcpoupmfrmtadﬁnemtw the test offtbe ei n
Ari is binzgene which is optionally substituted with from1-2 R38
subst i {7 3. A conpound of claim1l1, wherein Ari is

t hi ophene, whi chil.s optb@Pahidyofetddatl, hatiggiheifdfuiaom 1-2 R8

substituents. 4. A conpound of claim1l, wherein Ar2 is
tetrazole, which is optionally gubgMLeq"V\rAr?\ from 1-2 R8
substituents. R1 )%\
(R )
R? ’I%
R3 (IIA)

wherein the subscript n is an integer of from 0 to 2.

13. A compound of claim 12, wherein R' is H, NHR” or halogen; R* is H, C,.
salkyl, NHR or halogen; R*is H; R is Ci.¢alkyl or arylCy.salkyl; R®is halogen, or Cy.¢alkoxy;
A is thiophene or benzene, each of which is optionally substituted with from 1-2 R®

substituents; and nis I.
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5. A compound of claim1, wherein Ar2 is benzene, which is optionally

substituted wth from1-2 R8 substituents. 6. A
conpound of claim1, wherein ArL is thiophene, which is optionally
substituted with from1-2 R8 substituents. 7. A conpound
of claim1, wherein at |east one RO is -C(0)R6. 8. A

compound of claim1, wherein at |east one RO is -(CH2)",C(0)R6" .

9. A conpound of claim1, wherein at | east one RO is heterocyclyl.
10. A conpound of claim9, wherein at |east gne R9, is independentl|y
sel ected from t hét.gr ofsompawidefickimo; whereindin isFAR Ns NHLR . o i Chljner

NH NN L=G"N 515, tani; each of which is substituted
wth frwgln@g&%gz}g substituents selected fromthe group consisting of
hal ogen, cyano, Oh6al kybmpGndsa]ckeamyll, sel€2eddirah Kyengrbyp &insSahgkalxy,

hal oCh6al kyl ,, Qxo. and. t hi o; ein_the wavy. |i L. ndi cates the
ot nt o at t Ao hrs s Det CHR- e i tinot 18400 £2 05 )
CoNMpouRthy@foqéindkdind3 (4MRET)Bidphate-2-8abbx £MiBoJa&tichcidnggpendent | y

sel ected fromthe group consistin ,/s 00ho P-P-e Ps-/ X N, NH

f:
NN NH Ny., Nﬂ-ﬂﬁt@i@rgbiqpbeqaﬂl);ﬂ-ﬁ-?ﬁ-gucaﬁd-(methﬁa@ﬁ@)-%@ﬁcémnla%e wavy
|ine T o : : . rest of the nolecul e
17 SR R Bl s g, o[ el

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

L

AT A
R1 \\ R4
J‘; (R%n
R2 N~ 0
R3 H

wherein the subscript n is an integer of from 0 to 2.

(IIB)

17. A compound of claim 16, wherein R'is H, NHR or halogen; R*isH, Cy.
salkyl, NHR’ or halogen; Ris H; R’ is Ci.¢alkyl or arylCy.¢alkyl; R%is halogen, or C,.¢alkoxy;
Ar? is thiophene or benzene, each of which is optionally substituted with from 1-2 R®
substituents; and n isl.

18. A compound of claim 16, wherein R' is F, R*is NHR’, and R’ is CHj or 4-
fluorobenzyl.

19. A compound selected from the group consisting of:

2-(4-(7-(4-fluorobenzylamino)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)benzamido)-3-
(thiophen-2-yl)propanoic acid;
2-(4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)benzamido)-
3-(thiophen-2-yl)propanoic acid;
N-{({(1H-tetrazol-5-yl)methyl)-4-(7-(4-fluorobenzylamino)-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)benzamide;
N-((3-chlorophenyl)(1H-tetrazol-5-yl)methyl)-4-(6-fluoro-7-(methylamino)-2,4-dioxo-
1,2-dihydroquinazolin-3(4H)-yl)benzamide;
N-{(4-chlorophenyl)(1H-tetrazol-5-yl)methyl }-4-(6-fluoro-7-(methylamino)-2,4-dioxo-
1,2-dihydroquinazolin-3(4H)-yl)benzamide;
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NAr 144 (R8), NO R3 (1 A) wherein the subscript nis an integer of
fromO to 2. 13. A compound of claim 12, wherein Rl is H,
NHR7 or halogen; R2 is H, Cl. 6al kyl, NHR7 or halogen; 123 is H R7
is Cl.6al kyl or arylCl.6alkyl; R8 is hal ogen, or Cl.6al koxy; Ar2 is
t hi ophene or benzene, each of which is optionally substituted with

from1l-2 R8 substituents; and n is 1. 14. A conpound
of claim 13, wherein R is F, R2is NH R7, and R7 is CH3 or
4-fl uor obenzyl . corrpound of claiml1, selected from

the group Coﬁs(ﬂsqlﬂqig)l@pyl) -2-(4- (6 ﬂuoro 7-(methylamino)-2,4-dioxo-1,2-dihydroquinazolin-
2-(5-c %Pﬁ (5-(6-fluoro-7-(nmethylam no)-2, 4-di oxo-1, 2
- di hygg oc}ﬂ“ry Qo)gr(%l—ba&f}()t hi ophene- 2- car boxam do) aceti c acid; and

2- (5-chl or ot m(ép:lhhne}ﬂ}eyﬁ} 2-(4F6-({Bofd-Tanothylanimet) {2y4- mmp—cﬂhyﬂdrdqmme]lu 2

- di hy azol i H) -yl ) t hi ophene- 3- car boxam do) aceti c aci d.
16. A 3@% @‘P)ﬁéqlﬁcf 1)‘ﬁhaw ng the formula: o-1.2, 2 Ar R4 (R8)n

(J1'B) wherei N- (('I'H t%tﬂba%ﬁs fﬂbtmﬁollygnﬁfhyl &Qﬁﬁor@ﬁ éﬂ@lz@nﬁa@) 2.4-dioxo-1,2-
17. A compound of claim wherein or halogen; R2 is

H, 6al réwdronm?zcdm-ﬂéﬂbgebﬁnzmldps H; R7 |s 01 6a| kyl or

aryl1Cl. 6al kyl ; R8 is hal ogen, or Cl.6al koxy; Ar2 is thiophene or

benzene, each-(6f{luwine-G lr(niemylmnimrmai ldwxsulﬂsdﬂlymbquinmiohh—S(atH))qyll-NZ((RS
substituen A conpound of claim 16,

ts
wher ei i X?]%heﬁygﬂ%li Eaﬁﬁ?yl)“é‘ﬁ}ﬂiyl&?n?aém or 4- fluorobenzyl.
19. A conpoundsshloes: g thelhyRAiAd)E, HUREB- 128 Slol mbain-3(4H)-yl)-N-((3-

fluorophenyl)(1H-tetrazol-5-yl)methyl)benzamide;
N-((2-chlorophenyl)(1H-tetrazol-5-yl)methyl)-4-(6-fluoro-7-(methylamino)-2,4-dioxo-
1,2-dihydroquinazolin-3(4H)-yl)benzamide;
N-((3,4-dichlorophenyl)(1H-tetrazol-5-yl)methyl)-4-(6-fluoro-7-(methylamino)-2,4-
dioxo-1,2-dihydroquinazolin-3(4H)-yl)benzamide;
N-((3,5-dichlorophenyh)(1H-tetrazol-5-yl)methyl)-4-(6-fluoro-7-(methylamino)-2,4-
dioxo-1,2-dihydroquinazolin-3(4H)-yl)benzamide;
N-({1H-tetrazol-5-y1}(3-(trifluoromethoxy)phenyl}ymethyl)-4-(6-fluoro-7-
(methylamino)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)benzamide;
N-({1H-tetrazol-5-y1}(3-(trifluoromethyl)phenyl)methyl)-4-(6-fluoro-7-(methylamino)-
2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)benzamide;
2-(5-chloro-N-(4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-
yl)benzyl)thiophene-2-carboxamido)acetic acid; and
3-(5-chlorothiophen-2-y1)-3-(4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-
dihydroquinazolin-3{4H)-yl)benzylamino)propanoic acid;

20. A compound of claim 1, having the formula:
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2-(4-(7-(4-fluorobenzyl am no) - 2, 4- di oxo- 1, 2- di hydr oqui nazol i n-3(4H) -y
Gbenzam do) - 3- ('t hi ophen-2-yepropanoi ¢ aci d;
2-(4-(6-fluoro-7-(methyl am no) -2, 4-di oxo- 1, 2- di hydr oqui nazol i n- 3(4H) -
yObenzam do) - 3-(thi ophen-2-yl)propanoi c acid;

N-((1Htetrazol - 5-yOnet hy0-4-(7-(4-fl uorobenzyl am no) - 2, 4- di oxo- 1, 2-
di hydr oqui nazol i n- 3(4H) - yebenzam de;

NA3- chl or ophenyl ) (1Htetrazol - 5-yOnet hyl ) - 4- (6-f | uor o- 7- (et hyl am no)
-2, 4-di oxol, 2- di hydr oqui nazol i n- 3(4H) - yCbenzani de;

NA4- chl or ophenyO( 1Ht et razol - 5- yOnet h 4@(6 fl uoro-7-(net hyl am no) -2
, 4- di oxol, 2- di hydr oqui nazol i n-3(4 § angde;

2 (4-chl oropheny1) - 2-(4-(6- fl'or - 74(me pylpdbqp) 2, 4-di oxo-1, 2-di hyd
roqui nazol i n3(4H) - yI ) Rrzaw

2- (3- chl or opheny1) - 2- (4-[16- § o-ﬂRgﬁethylanlno)-2,4-d|oxo-1,2-d|hyd
roqui nazol i n3(4H) -yl ) bnzam acetic acid;

N-alHtetrazol -5-y1) (mtolr}l) thyI)-4-(6-fIuoro-?-Eﬁ@§hylanino)-2,4-
di oxo-1, 2- di hydroqui nazol i n-3(4H)-yl) benzam de;

4- (6- fMlﬁfeﬁhthc@tﬁiﬁbﬁﬁ/ﬂrﬁ@iaﬂﬁﬁteg%réfﬂbﬂﬂdﬂﬂ 2- di hydr oqui nazol i n-3(4H) -y1)
- N4(3- met hoxyphenyl ) (1Htetrazol pret hyl zaJm de; i

4- (6-f1 uor o- 7- ( mek-hyl AromByuns of e 2lh ”E?e,&ll% Folgfu?ﬁﬁ\ﬁ%k iopd B i §Hs
- N4( 3- fﬂ&w&ﬁﬁ nyl) (1Htetrazol - 5- yenethyl)benzanide

N ((2- chIorophengl)(lk#tetrazol 5-yl)net hyl)-4-(6-fluoro-7-(nethyl am
no) - 2, 4- di oxol, 22¥i hy&rcomppurzsslacied SoaHhe grovpeansstingef:

N4( 3, 4 di ch

Htetrazol - E@?—Qﬁ%% ¥)§heﬁl 2( %1)1111Fth61|) -4- (_7 4- utoFlolﬂenzrﬁlambno)ZZﬁ -dioxo-1,2-

dg?éﬁéEﬁgfgmbyﬂm?qaﬂnﬁ;g?$mEa?ﬂkb yI)benzanlde 61 N vl
02 o o ot A e he BT - Alop A v Rz o é?‘”z) >§15[5%nzaymi355' 2

N—((lFﬁﬁ@%ﬁ@;g@n§ayék£@ (trlfluoronethoxy)phenyl)nethyl) 4- (6-fluoro-
7- (methylam no) - di oxo-1, 2-di hydr oqui nazol i n- 3(4H) %} ) benzam de;

N- ( ( 1Ht et r Ez%ﬁ-ﬂhlﬂmleBh@t}Vlﬂmafbmﬁe(ﬁHwof?rﬁéﬁyﬁn@mnw))l dogofl,3ror o- 7-
(et hyl - { ydr oqui nazol i n- 3(4H) - yebenzam de;
2-(5-cﬁﬁg?gﬁkgfgﬁﬁ%g?ﬁzgpﬁgé]?%@thylanlno) 2, 4- di oxo- 1, 2-di hydr oqui na
zol i n- 3( 4H) 2-(§ichbenkipphén-phen@d-(8- fh@rcb@a(mmlﬂta)mm@tz &-deabd;2-and
3-(5-c lorothlo 6- fluor -7- (met hyl am no) - 2, 4- di oxo-1,
2- dlthPﬂﬁﬁFﬁﬁ Fﬁﬁzgiﬁbﬁmvl?ﬁéﬁf??aﬁ? 0) propanoi ¢ aci d; 20. A
conpound of 2gNai(stHlordlidypied-A-AeméRyINUL@E: fluord 7 ethylamino)-2,4-dioxo-1,2-
dihydroquinazolin-3{4H)-yl)benzamido)acetic acid;
N-((5-chlorothiophen-2-y1)(1H-tetrazol-5-yl)methyl)-4-(6-fluoro-7-(methylamino)-2,4-

dioxo-1,2-dihydroquinazolin-3(4H)-yl)benzamide;
2-(4-(6-fluoro-7-(methylamino)-2,4-dioxo- 1,2-dihydroquinazolin-3(4H)-yl)benzamido)-
2-(thiophen-2-yl)acetic acid;
2-(5-chlorothiophen-2-yl)-2-(4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)benzamido)acetic acid;
2-(4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-
yl)benzamido)-2-(5-methylthiophen-2-yl)acetic acid;
2-(5-chlorothiophen-2-yl)-2-(4-(7-(methylamino)-2,4-dioxo-1,2-dihydroquinazolin-
3(4H)-yl)benzamido)acetic acid;
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(TIC wherein the subscript nis an integer of fromO to 2.

21. A conpound of claim 20, wherein Rl is F, R is NHR7, and R7 is
CH3 or 4-fl uorobenzyl. 22. A conpound selected fromthe
group consisting of:

N4( 5- chl or ot hi ophen-2-yl)nmethyl )-4-(7-(4-fl uorobenzyl am no) - 2, 4- di oxo
-1, 2- di hydroqui nazol i n-3(4H) - yGbenzam de;
2-(4-(7-(4-fluorobenzyl am no) - 2, 4- di oxo- 1 2 di hydr oqui nazol i n-3(4H) -y

| ) benzam do) - 2- (thl ophen- 2- yI)acetl C ac
N4( 5- chl or ot A6 Qtﬁmm)ﬁi-axc( 651‘41}%‘%1 ;24 oedigeladyhepthyD 4@ oxo

21 (é cqﬁuo%/g‘z n- yif%kgz}ﬁﬁtgwgﬂng&?h? mgmf’ I)zlaj%nzr?o 1deZ 4- di oxo- 1,

2- di hydr oquﬁ\hé(ieﬂllqnmﬁ(o@hbn—g/glj(ﬁmm# daiilaclet-i 2,dathiadjazol-3- yl)methyl) -4-(6-

oxo- 1, 3u0 YR BaPREI oS 4 e uae iy Bion Pogiyd "%

N( (5-chl or ot f&tr@piaf(&cﬂtoyol%%ﬂréntpyn@qL(s%bwwﬂmaﬁnﬂ@ =X 4-aRke-12-(net h
yl am no) - 2, 4-  di gxo- ydr oqui nazol i n- 3(4H) -beenzam de;

2- (4- (élhyﬁwwmlwn%(ﬁﬂwabw@w@m@teoxo 1, 2 di hydr oqui nazol i n- 3( 4H) -

| ) benzam do i
g %5 chl or ot )h3| %ﬁéﬁ%&???ﬂ%%ﬂﬁ 5 ]?105??-@1- Ehr?‘,earﬁm?) S dl 05 1%1 di oxo-1,
2- di hyﬂdrydqlqumzaiim-ﬁ4HMBpeqzabEhM(manol)caacmit| c acid;

2 01 o A A B 20 K8 (oSSR P4 -
2- ( 5- clihueret-nheniafing) Y14-didx44; %(ﬁhﬁdf&qd"ﬂdzam BEND) i ybeftiadi@e; 1, 2- di hydro
gui nazol i n3( ) benzam do)acetic ac

((5-chl or ot hﬁ%ﬁ%‘?ﬂr%h}f’??@szﬁ’ o2~ @-‘hﬁmaﬂ& dihgdraqynaralint)s- y1 ) met hy
1)-4-( §:I benzamldol)acetlc agid;

f1 uor o= 7- (net hyl am no) -2, 4- di oxo- 1, 2- di hydr oqui nazol i n- 3( 4H) - yebenzam
i de: N-((1H-tetrazol-5-y1)}(3- (tnﬂuoromethyI)phenyl)methyl)—4 (6-fluoro-7-(methylamino)-

| §54C? %&lto!(]cl) ahaeﬂyéoa/u]ﬁ)la(zohn §P4I—6 y?)benz deé 0-1,2,4-thiadiazol - 3-yQret hy
f I uor o-7- (nemyib@liblﬁnb)eth&l A SlichhofotHioghedli 21yIY2 qgu 6T ad-7-im3thHlanincd 2henz a

2 (5 cﬂiw&%ﬁ%ﬂ@ﬂmﬁaﬂw Ay YeEnrigP e 2 et hyl ani no) - 2, 4- di oxo- 1,
2- di hydr Oqu'}ﬂﬁlzgeéﬁbl‘%{lﬂdﬁpheﬂ © ﬁ ??li AR AkE}-84(6-fluoro-7- (methylamlno) 2,4-dioxo-

3- (5-chl or ot hi ophen- 2- - 3- uor o-7- (rrethylamno)-24 i 0x0- 1,
2- di hﬁ&dﬂwﬂrﬁq&z@whné( )flikle)lmd%m do) propanoi ¢ aci d;

2-(5-chlorothiophen-2-yl})-2-(4-(6-iodo-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-
yl)benzamido)acetic acid,
2-(5-chlorothiophen-2-yl)-2-(4-(6-isopropoxy-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-
yl)benzamido)acetic acid,
2-(5-chlorothiophen-2-yl)-2-{(4-(2,4-dioxo-1,2-dihydroquinazolin-3(4H)-
yl)benzamido)acetic acid,;
3-(N-((5-chlorothiophen-2-yl)methyl)-4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)benzamido)propanoic acid;
2-(5-chlorothiophen-2-yl)-2-{(4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-methylbenzamido)acetic acid;
2-(5-chlorothiophen-2-y1)-2-(4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-methoxybenzamido)acetic acid;
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((5-chl orot hi ophen-2-y1) (5-thi oxo-4, 5-di hydro- 1, 2, 4- oxadi azol - 3- yenet
hyl ) - 4- (6-

fluoro-7-(methyl am no) - 2, 4-di oxo- 1, 2- di hydroqui nazol i n- 3(4H) - yebenzam
i de;

2- (5-chl orot hi ophen-2-y1)-2-(4-(2, 4-di oxo- 1, 2-di hydr oqui nazol i n- 3(4H)
- yl)benzam do) acetic aci d;

N-alH-tetrazol -5-y1)(3-(trifluoronethyl)phenypnethyl)-4-(6-fluoro-7-(

met hyl am no) - 2, 4-di oxo- 1, 2- di hydr oqui nazol i n- 3( 4I—Dh ebenzam de;
2- moi phol i no@t@thloro -4-(6-fluoro-7-(methylamino)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-

G o DR T (5 Y 102

N- ( 1- (5- chl G¥(6{chlooq£thtephe21-2‘y-jz))-22€2hﬂndn0)4y(étﬂupfc)-74métﬂiyfah1m)d Zdiometliy| ani

di,oxo- 1,2-di hyd uin I|n34H) yl ) benzam de;
) & o ARG R T bR e g g - Y L et Gy ar oqui nazol |
n-3(4H) - yepﬁ@&ﬁfﬁhﬂﬂ)@‘iﬂﬂdr&h heki-2- -yl}-2-oxoethyl)- 4—(6 fluoro-7- (methylammo) 2,4-
2- (5- chl or ot hi ophen- 2- I:ééG i sopr opoxy- 2, 4- di oxo- - di hydroqw

nazol i ﬁl({}()illla@-dlhyﬂl)oﬁélﬁﬁ@lrmc%? hanzepidg; _ _ _
2-(5-chl orot 2 L@RRER5thi i&éra_g - E42(74ﬂ19'dr8289(ni'eﬂ%1£ﬁiﬂ¥)d£,2%;&5@12,9.' I n-3(4H)

- yl)benzam do) acet | c
3- ( N5 ditiydogoinazdphHAH2-y) eenebinido)acdsiq &id;| uor o- 7- (et hyl am no) 2,4-dio

50 5. ont or of MRS erns S L S A AT SRR B8 Sty aming)- 2

2- di hygxequr- aﬂlg,@&oqﬂmgidﬂilﬁbxm _yRBbdipihidepenzam do) aceti c aci d;
2- (5- chlorothlophen 6-f | uor o- 7- imethylamno) 24d| X0-1,

2- di hydr qu|N1é(fdﬁhl%°t9{°Ri‘6n'7fﬂ)( oxfetAoiilpsens dii-ersreel 32D methyl)-4- (7-
2- (2- 7 t d |
(2-c luglro ?‘Béetﬁgfal‘nﬂ%g@ 4 dl})g@ IW&lﬂﬂlrﬁcﬁ% pcﬁoﬂ’n- 1)'53323%&)‘ roqui nazo

in-3(4 5- chl orot en-2-y etlc acl’d;
2-(5-chl or ot R OpthémeRiophn-2-y{)22-(4- (ﬁaﬂmrd-%(ﬁ*ethyllmmoe)ﬁ {dedxtoyl, i no)-2, 4

N (2 aitygontinak e SRR a5 ks OB 5ot 1 Bor o- 7- (met hy
| am no) - 2, 4- I‘d((@&thlolotﬁro@htﬁy CILH - m%llﬂlylﬁﬁéthﬂlj Wl (plRidzam(hethylamino)-2,4-

2- (5- chlorothlophen 2- §’]I({ 7-fl uoro-6- (net hyl am no) - 2, 4- di oxo- 1
2- di h)‘}llﬂxﬁ ﬁ‘zﬁ’é‘l"ﬂwn% 1I”|)3( ﬁz@%@ﬁ?ﬁ%@ﬂl‘@aam d;

((5-chlorot hwaheamo%omﬁggg Es’ @%@hs%%ﬁ@ﬁ%& axaﬂla&zl i wl%ﬂayﬁ -4 et hy

| am no) - 2, 4- dioxo-1, 2 ydr qui nazol i - 3 benzam'd
((5-ch ﬁupmﬁ[mghelnmmo)) D4-Gowx-d,24diBydtpdnyinizolint; 3Q4HP sd)cémeélmbfb@zylprdst hyl
)-4-(7- : .
1 uor o- 6- ( merRy &I ey oRReR 2 ) i G gte AR A R AR+ JesedZam
i de;  dihydroquinazolin-3(4H)-yl)phenyl)-1H-1,2,4-triazol-5-ylthio)acetic acid;

2- (5- Chb‘?r ot hi ophen-2-y1)-2-(4-( 6-f1 uoro-7- (et hyl am no) - 2, 4- di oxo- 1,

2- di h§®* oqui nazol i n- 3(4H) - y1) - 3- net hoxybenzani do) aceti c aci d;

NA(5- chl o ot bl @RioRtakL At R3-2 bors AR ihofz 6 Qndougpo- 7- (et b

yl am no) -
di oxo- ﬂllﬁ’qurwl@mdnp@(ﬁHidl)bW@(lHiQ)acyllq ac.met hoxybenzanmi de;

23.  The compound of claim 1:
N-((5-chlorothiophen-2-yl)(5-0x0-4,5-dihydro-1,2,4-0xadiazol-3-yl)methyl)-4-(6-fluoro-7-
(methylamino)-2,4-dioxo-1,2-dihydroquinazolin-3 (4H)-yl)benzamide.

24.  The compound of claim 1:
(S)-N-((5-chlorothiophen-2-yl)(5-0x0-4,5-dihydro-1,2 ,4-oxadiazol-3-yl)methyl)-4-(6-fluoro-7-
(methylamino)-2,4-dioxo-1,2-dihydroquinazolin-3 (4H)-yl)benzamide.
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-4- (6-
or o- 7- (nmet hyl am no) - 2, 4- di oxo- 1, 2- di hydr oqui nazol i n-3(4H)-y1)-3-ne

hoxybenzam de;

- (14(5-chl or ot hi ophen-2-yl ) net hyl ) - 3- (4- (6-fl uoro-7-(nethyl am no) -2,

4- di oxo-1, 2-

gl(:ihédrgﬁgl nazol i 9 3(4J1:?le é/o%[i)pho%g 1%cla1mf‘ 2,4-triazol -5-ylthio)acetic

2-(5-¢ bkpmﬁbmahﬂﬂo&emlzl}f%(o?m@ﬁs HAlnyarot,7 4(&&&@61@@1}1@%@)-4 (Q—lﬂmeb- 1,

((5-chl orot hi ophen-2-y1) (5-oxo-4, 5-di hydro-1, 2, 4- oxadi azol - 3-yl ) net hy
1)

flu

t
2

2- di hydr oqui nazolin-3(4 ebenzam do) acetic acid

The cofipethlamito)ailiexe-1,2-dihydroquinazolin-3(4H)- -yl)benzamide.

N( ( 5- chl or ot hi ophen- 2-y1) (5- oxo- 4, 5-di hydro- 1, 2, 4- oxadi azol - 3-yl ) et h
yl)-4-(6-fluoro-7-

(et hyl ami no) - 2, 36.di oAghirnaceitivpbicompoisitian obinprS{gipharbenrieall ydeceptable
24. The conpound of (iim : lai

(S) - N( CBHERT 5T bTMRSBh ﬁc-cglfci}[’i%@ﬁ%?ol-ﬂ, 5- di hydro- 1, 2, 4- oxadi azol - 3-yOm
et hyl)-4-(6-fluoro-7-

(et hyl am no) - 2, 4- di oxo- 1, 2- di hydr oqui nazol i n- 3(4H) -y1) benzam de.

25. The conpound of claim1:

(R) - N((5-chl or ot hi ophen-2-y1) (5-o0xo0-4, 5-di hydro-1, 2, 4- oxadi azol - 3-yOm
ethyl)-4-(6-fluoro-7- (nethylam no)-2,4-di oxo- 1, 2-di hydroqui nazol i n-3
(4H) -yl ) benzam de. 26. A pharmaceutical conposition
conprising a pharnmaceutically acceptable carrier and a conpound
according to claim1.
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