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CROSS-REFERENCES TO RELATED APPLICATIONS [0001] The present application claims the
benefit of U.S. ProgisienabApplication No. 5 60/614,564, filed September 20T280usmMsh is herein
incorporated by reference in its entirety for all purposes. STATEMENT AS TO RIGHTS TO
INVENTIONS MADE UNDER FEDERALLY SPONSORED RESEARCH AND DEVELOPMENT 10
[0002] NOT APPLICABLE REFERENCE TO A "SEQUENCE LISTING," A TABLE, OR A COMPUTER
PROGRAM LISTING APFHEAXISUBREDTHD O BENAORNSAIDISBHDEYSENOT APPLICABLE 15
BACKGROUND OF THE INVENTION [0004] Thrombotic complications area major cause of death in
the industrialized world. Examples of these complications include acute myocardial infarction,
unstable angina, 20 chronicGraiié-REIHREreBR N0 RBEAIERSERS ISAIREEY D eripheral vascular

disease, precqigmpsialedlampsia, deepXanayS i omBRNs A bRlsMdissaminaladinravascular

coagulation an otiC cytopenic purpura. Thrombotic and restenotic complications also occur
following ifvasfféspiesddiitesS@igmbagd gty vharB it eraRerRIBHRg PEsLFEXBE oronary artery
bypass graft) ssgery saschlasogsaft surgery, stent placements and insertion 25 of endovascular
devices and protheses. It is generally thought that platelet aggregates play a critical role in these
events. Blood platelets, which normally circulate freely in the vasculature, become activated and

aggregate to form a thragis NAISIUREThIOAT NS wavERTHNYNLBE pgoRclerotic lesions or
by invasive treatments such as angioplasty, resulting in vascular occlusion. Platelet activation can be
initiated by a variety of W?ﬁ@%%@@@?%@%&ﬁﬁ%ﬁ%mwm%ch as collagen, or
by thrombig whisdnis forored irprtheaggagulation cascade. WO 2006/039212 PCT/US2005/034246

[0005] An important mediator of platelet activation and aggregation is ADP (adenosine 5'-
diphosphate) which is released from blood platelets in the vasculature upon activation by various

agents, such a5 collagen AREIGRINGART R IARBASE bIRoR el BRORbRyPLATEfSsUCS.

Activation by ADP results in the recruitment of more glatelefs and stabilization of 5 existing platelet

aggregates. Platelet? SIS ReMhIIETIGATRE A0 eRN AT ERMEAE BYIXSH G Some of its
derivatives andggtigonizechbyiAd Reedenosine 5'-triphosphate) and

13
BACKGROUND OF THE INVENTION

[0004] Thrombotic complications are a major cause of death in the industrialized world.
Examples of these complications include acute myocardial infarction, unstable angina,

20  chronic stable angina, transient ischemic attacks, strokes, peripheral vascular disease,
preeclampsia/eclampsia, deep venous thrombosis, embolism, disseminated intravascular
coagulation and thrombotic cytopenic purpura. Thrombotic and restenotic complications also
occur following invasive procedures, e.g., angioplasty, carotid endarterectomy, post CABG
(coronary artery bypass graft) surgery, vascular graft surgery, stent placements and insertion

25  of endovascular devices and protheses. It is generally thought that platelet aggregates play a
critical role in these events. Blood platelets, which normally circulate freely in the
vasculature, become activated and aggregate to form a thrombus with disturbed blood flow
caused by ruptured atherosclerotic lesions or by invasive treatments such as angioplasty,
resulting in vascular occlusion. Platelet activation can be initiated by a variety of agents, e.g.,

30 exposed subendothelial matrix molecules such as collagen, or by thrombin which is formed in

the coagulation cascade.



some of its derivatives (Mills, D.C.B. (1996) Throinb. Hemost. 76:835-856). Therefore, platelet ADP
receptors are members of the family of P2 receptors activated by purine and/or pyrimidine nucleotides

(King, B.F., Towrggngshishigison, A. & Burnstock, G. (1998) Trends 10 Pharmacals sah,19:506-514).
[0006] Recent pharmacological data using selective antagonists suggests that ADP- dependent

platelet aggreggfiqn. requites activation of at legst two ADP receptors (Kunapuli, S.P. (1998), Trends
Pharmacol. Scf. 19: 9%3&?%&%%%8%@?#5?%%% gﬁnﬁf’ﬁl.offé‘gﬁ%gﬁﬁ%%’ﬁé’rﬁ %Dgé%d%ﬁ@%‘ﬁ% Jantzen,
H.M. et al. (199®)imkpbateh wHichisctlegded fron bipdecktsneceptoscajpeanpin baiiddntiesl to the

cloned P2Y1 r%ﬁeteragaggimagmﬁgegI&ee%%&n@&}a@t@mm@s%g&%ﬁ@}'&i&&h@%&i'&%aﬂ_on and
is required for platelet shape change he second platelet ADP receptor important for aggregation

mediates inhibtioRSf RFEHIOR B R thar oHmEbP kO el e I Ao Rt e ptor
(P2Y12) hés recesithe beretreggonteids(HOlopeleDGeebials (2A0thNature 400 202RR)kdBased on its
pharmacological20.apd si ing les this.r revipusly termed P2YAjp
(Fredhohn, B.B. et al(f%{g;a)ﬂﬁPeSBci%ﬂ%y%%dggﬁﬁgé%% %@ﬁ%@%@s%f 9@@?3@ ge: grmacol. Sci.
19:391- 394) of PR frravatiiee @lille. & (D489 Bam,: Hspors g F86SPPV aFtsuesdiectly or
indirectly actinglajmnshetie irbibiter srehAbP-aependantplateiet-agaragationaity antitbrampotic activity
have been reparted, The orally active 2 tithrombotic thienopyridines ticlopidin lopidogrel
inhibit ADP-indUced platél ect% %g%?e%g?ﬁiﬁm&g%vﬁsgﬁéd%g‘ﬁ% ef}%ﬁlﬁ% %%odﬁga%gﬁil% rends
2-methylthtbadBh@sirecs SdipRa8pRate- 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) CirculatfttocBeew rhspraccising Blrnenmirlestive suitarrist fyeaeitilistaiBgonist ATP, 30
e.g, AR-C (forraesipdeiphreARIgfZaREMGaRE ARVEHI93 1 Mt 8v6 seipctigBlaialetMRP receptor

antagonists which mhiRit ADP-dependent platele regation re effective in animal thrombosis
models (Humrt]kgrﬂl?égf 2%% r%(fS , fenc 2 Ffﬁaﬁg%%%%éi%‘a%pﬁrg}?ﬁ%gfm;h?ir-ﬂe]et(é?&égw)J Med.
Chem. 42, 213@%}%’%6\@%&é%[&%?pyﬁﬁﬂdﬁﬁ@lz(%)Z@w@wMQSE&lrleEDDSWZ%

compoungs hayvederaisciased ﬁ&ﬁ@ﬂmaeaéacg&m&tpz@/}/&é?&@%é&t%fgﬁxsyﬁoﬁ*aﬁ_@&)@u”d$ as
platelet ADP recggtqr inhipjtors eZIalé?r g%l{so been disclosed in WO 99/36425. Piperazine derivatives are

described in WRS"02/08 8BS 8 SrrHESR A BRIA IR EEH S Hisich iearkashe the platelet
ADP receptor fediating in#ithitid® b iadpnyphsyciasboreR2Yd2n ma08] iDaspite tiasengmpounds,
there exists a needsfornpase, BIfEEHNE BRIRIELARRMeeRINHDRIRIRIS Fhwartisiar. fiere s a need for
platelet ADP receptor inhibitors having
reported (Hollopeter, G. et. al. (2001) Nature 409:202-207). Based on its pharmacological
20 and signaling properties this receptor has been préviously termed P2Y app (Fredholm, B.B. et
al. (1997) TIPS 18:79-82), P2Tac (Kunapuli, S.P. (1998), Trends Pharmacol. Sci. 19:391-

394) or P2Ycye (Hechler, B. et al. (1998) Blood 92, 152-159).

[0007] Various directly or indirectly acting synthetic inhibitors of ADP-dependent platelet
aggregation with antithrombotic activity have been reported. The orally active

25  antithrombotic thienopyridines ticlopidine and cicpidogrel inhibit ADP-induced platelet
aggregation, binding of radiolabeled ADP receptor agonist 2-methylthicadenosine 5°-
diphosphate to platelets, and other ADP-dependent events indirectly, probably via formation
of an unstable and irreversible acting metabolite (Quinn, MLJ. & Fitzgerald, D.J. (1999)
Circalation 100:1667-1667). Some purine derivatives of the endogenous antagonist ATP,

30 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
in animal thrombosis models (Humphries et al. (1995), Trends Pharmacol. Sci. 16, 179;
Ingall, AH. et al. (1999) J. Med. Chem. 42, 213-230). Novel triazolo[4,5-djpyrimidine



antithrombotic activity that are useful in the prevention and/or treatment of cardiovascular diseases,
particularly those related to thrombosis. 10 BRIEF SUMMARY OF THE INVENTION [0009] The
present inventionpyoyides,sgmpounds having the formula: R7 O H F N/ALLHEN Q@4 RS5O RN
/ O R4 R2 R3 and pharmaceutically acceptable salts thereof, wherein R1 represents a member
selected from C1-6 allall C1.6 halgalkyl, C3.5 cycloalkyl, C3.5 cycloalkyl-alkyl, benzyl, and substituted
1.5 benzyl: R2 SEBRSBAIS S FRemSFSERA S o AP ESHACLIE JHLPP 144 - dptasih o minentber
selected from Hs glitBeakVIP @2cbial keniyioB b alynybeLAsioyd dalky), OB &eycripledialkyl, Cl_6

haloallcyl, C1. hygdroxyalkyl Aalogen, yane A8k (HRS. in_ Rsa.s a member selected from H,
hydroxy, C1.6 alkyl, C1-6 allcoxy, amino, C1.6§a?kyl'amigr{1%rg%1{§? - CL.6 algﬁg%rﬁfn%?nﬂ?é?%gpsresents a

member select&PHEHHraka Rl ARE: resriopracdiniasmiphitiise b gleprbdewrrerarB2Ta-6 alkyl,
C1-6 haloalkyl, benzyl, aryl, C1.6 alkylene-N-(R5a)2; C1.6 alkylene- 0-(R5a); wherein each R5' is a
member indlepénient PSS e AUmudhdie By nastion pish affsctitrrRe g b DB wariened to
nitrogen are comifibitecs witpthiculitropen atonedo forphtdle: azigingiimaidinenpipgridine or
morpholine ““%{Q&%%E{}@a%MW@%ég{gﬁégﬁ?ﬂﬁﬁq%%ﬂgﬂﬁ%%{%wg %%%1?%6%9 Jﬁ(‘)’? gg)enzene, pyridine,

. S k Vasc .
25 pyrazine and_pyrimidine, each of which is optionally substituted with from B “Stib&tituents,
wherein each REF&sFoepErietifesietisd trofiomaliegen, cyano, hydroxy, C1.6 alkyl, C2-6 alkenyl,
C2.6 allcynyl, C1-6 alkoxy, C1.6 haloalkyl, C1.6 haloalkoxy, C3.5 cycloallcyl- alkoxy, amino, C1.6
allcylaming, di-CI-6 allcylamino, C&%@@WO%%?W%%SZMORG -(CH2)mOR®6i,
-0(CH2)mN(R6b)2 and -(CH2)mN 1)2, wherein each subscri 006/039212
PCT/US2005/0889%6 Fhsiprgabiaraientpreiieceroifrdrhayitg SiedachuR6, is a member
independently selected from H, hydroxy, C1-6 alkyl, C1-6 alkoxy, amino, C1-6 alkylamino and di- C1.6
alkylamino, and each R6b is a member independently sele(i_r!ed %e@/ﬁf Cl-4 alkyl and C1A alkanoyl,

and optionally, two R6b groups attached to nit genAarr_ti_(_:nombénéQ)?/ith the nitrogen atom to form 5 an
azetidine, pyrrolidine, piperidine or mofphefi o &%

. o
R? R3
and pharmaceutically acceptable salts thereof, wherein R’ represents a member selected from
Ci.¢ alkyl, Ci.¢ haloalkyl, Cs.5 cycloalkyl, Cs.s cycloalkyl-alkyl, benzyl, and substituted

15 benzyl; R® represents a member selected from H and Cp4 atkyl; R® represents a member
selected from H, Cy6 alkyl, Cy.5 alkenyl, Ca.g alkynyl, Cs.5 cycloalkyl, Cas cycloalkyl-alkyl,
Ci.¢ haloalkyl, C15 hydroxyalkyl, halogen, cyano and ~C(O)R*, wherein R* is a member
selected from H, hydroxy, Cy.¢ alkyl, Ci alkoxy, amino, Cy. alkylamino and di- C.4
alkylamino; R” represents a member selected from H and C;.4 alkyl; R® represents a member

20 selected from H, Ci.q alkyl, Cy.¢ haloalkyl, benzyl, aryl, C.¢ alkylene-N-(R*)y; C).¢ alkylene-
O~(R™); wherein each R™ is a member independently selected from H and Cy.4 alkyl, and
opﬁoﬁally, two R* groups attached to nitrogen are combined with the nitrogen atom to form
an azetidine, pyrrolidine, piperidine or morpholine ring.

[0010] The symbol Ar represents an aromatic ring selected from benzene, pyridine,

25  pyrazine and pyrimidine, each of which is optionally substituted with from 1-2 R®
substituents, wherein each R®is independently selected from halogen, cyano, hydroxy, Ci.g
alkyl, Cz.¢ alkenyl, Cy.¢ allcynyl, Ci. alkoxy, Ci haloalkyl, Cy_s haloalkoxy, Ca.s cycloatkyl-
alkoxy, amino, Ci.¢ alkylamino, di-Cy.¢ alkylamino, -C(=NR%)-NR®),, -C(O)R®,
-O(CH2)mOR®, ~(CH)mOR®, ~O(CH,)uNR ™), and -(CH),N(R™),, wherein each subscript



[0011] The letter L represents a linking group that is a bond or -NH-. [0012] The symbol R7 represents
a member selected from H, halogen, cyan, Cl_6 alkyl, C2- 6 allcenyl, C2.6 alkynyl, C1.6 alkoxy and

C1.6 haloalkyl. [Q2d 3idfeaedgition to the compounds provided herein, the presgotiminiing further
provides 10 pharmaceutical compositions comprising those compounds, as well as methods for the

use of the co unds | ing.thrombpsis as well as preventing the .occurrence of a secondary
ischemic evenr?fgg E%é%@gﬁgﬁ%ﬁsf %a]étf)gﬁ $° 1B 00T RIE %%Bﬁlga%}gft TAILED
DESCRIPTIONTe#E B HEinsy ENF il BefirlitonsodpsCThalmhkmit kyi db\Citselk drampantdof another

substituent, meaasrEMeSmEINRIMSE R0:SiRlad.Reatraightof by afshed ehaimhydrpcagoon radical,
having the nuth))l%)g% carbon atoms desiﬁ%]dated, i.e. C1-8 means_ one to eight carbons). Examples of

alkyl groups in€ RO iR IS TAGY ORBYEEy TR SR b TR bR 150y,
sec-butyl, #-peatykefidinexyiriolaptypimmottyglpandthellikeddghe term "alkenyl" refers to an unsaturated
alkyl group is one having one or more double bonds directly attached to carbon radicals. Similarly, the
25 term "alkynyP0tdterd e IgHen hostuvenels aliojigr etmpun g brendpmBEe-triple bonds. Examples of
such unsaturated alkyl groups include, but not limit to vinyl, 2-propenyl, crotyl, 2-isopentenyl,
2-(butadienyl), BU B entiarmhobR ersentaamayhoetrhed fomdd Balpgepyngrostbutsiiyl, Gad the
higher homologsirsigisomensnifeigrunogyehdatkyhirigrsito hydrocarbon rings having the indicated
number of ring atoms (e.g., C3.6cycloalkyl) and being 30 fully saturated or having no more than one
double bond bédidén fingldiidicesthv\toanotioyciaaiigdl scusedlin werabinataibwithtatobviasin C3-s

cycloalkyligkylllie, riaalidnodian sapsanblanave fomies o e sarhon aloms, wie the alky

portion is an 4 WO 2006/039212 PCTIUS2005/034246 alkylene moiety having from one to three
carbon atoms (85§oweqpds i peatippthgrbesty 2o v bas Iy O ing] trnecearsie e alkosgLomE Ry lamino” and
"alkylthio" (or thigelsaneare used in their conventional sense, and refer to those alkyl groups
attached to the remainder of the molecule 5 via an oxygen atom, an amino group, or a sulfur atom,
respectively. For brevity, the term Ci_ 6alkylamino is meant to include straight chain, branched or

cyclic alkyl groups or combinatio%%séﬁpﬁ%ﬁqqgw&ﬁﬁ%k‘gw&gpropyl,chclobutyl and

cyclopropyhnethyl.
yelop pYS {03/14] Not applicable.

DETAILED DESCRIPTION OF THE INVENTION

Definitions

[0015] The term "alkyl”, by itself or as part of another substitnent, means, unless otherwise
20 stated, a straight or branched chain bydrocarbon radical, having the number of carbon atoms

designated (i.e. C;-g means one to eight carbons). Examples of ally! groups include, but not

limit to methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, isobutyl, sec-butyl, n-pentyl, n-

' hexyl, n-heptyl, n-octyl, and the like. The term "alkenyl" refers to an unsaturated alkyl group

is one having one or more double bonds directly attached to carbon radicals. Similarly, the
25 term "alkynyl" refers to an unsaturated alkyl group having one or more triple bonds.

Examples of such unsaturated alkyl groups include, but not limit to vinyl, 2-propenyl, crotyl,

2-isopentenyl, 2-(butadienyl), 2,4-pentadienyl, 3-(1,4-pentadienyl), ethynyl, 1- and 3-

propynyl, 3-butynyl, and the higher homologs and isomers. The term "cycloalkyl" refers to

hydrocarbon rings having the indicated number of ring atoms (e.g., Cs¢cycloalicyl) and being
30 fully saturated or having no more than one double bond between ring vertices, When

"cycloalkyl” is used in combination with "alkyl", as in Cs.5 cycloalkyl-alkyl, the cycloalky

portion is meant to have from three to five carbon atoms, while the alkyl portion is an



[0017] The terms "halo” or "halogen," by themselves or as part of another substituent, 10 mean,
unless otherwise stated, a fluorine, chlorine, bromine, or iodine atom. Additionally, terms such as
"haloalkyl,” are meant to include monohaloalkyl and polyhaloalkyl. For example, the term "C1-4
haloalkyl" is meaW(?&(I?lﬁé?a%féztrifluoromethyl, 2,2,2-trifluoroethyl, 4- chlorobg&lﬁf%%}%mrﬁégréopyl, and the
like. [00181 The term "aryl" means, unless otherwise stated, a polyunsaturated, typically 15 aromatic,
hydrocarbon gilsviprerhiciatzdavine dremghs Hribrer b ROTHGE fuptBanre&aidgsf which are fused
together or Iin[@lnggl}ééﬁpj!y. Exemplary aryl groups are phenyl, naphthyl, biphenyl and the like. The
term "heteroaryl” refers to aryl groups (or rings) that contain from one to five heteroatoms selected

from N, 0, andigpq¥{heraidhasmimegsy ad1ey st adadTskehaptionthilyateidiy e, raeditberitrogen
atom(s) are optionally quaternized. A heteroaryl group 20 makadegg of the
S S e

molecule throGgH &Het on-limiting” e eteroaryl groups include 1-pyrrolyl,
2-pyrrolyl, 3-pyiscly hxiaeyrateulytn3nyeazely) op 4 mita SR, AeRRReAEbYy | F B Peiiy s ,
4-oxazolyl, 5-0xazaly 3+isoxar el Aniscazain Srisoxazalilo-teinzoky drazolyl, 5-thiazolyl,
2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyl,
5-benzothiazoWE@%ﬁﬁﬁ%?r?MﬁﬁFdﬁﬁ%meggr[r%ﬂﬁépg&rﬁg %’-iﬂ'pgé{f/nﬁg-%gfquinolyl, 5-isoquinolyl, 2-
quinoxalinyl, Segtltpesalimpthgtquinolyl, and 6-quinolyl. Substituents for each of the above noted aryl

and heteroaryl ring systems are selected from the group of acceptable substituents described below.
[00191 As usetdtigteiThetasThibeter Seatoaenishn S Visrdn aePahR SRS FRBELEEYN), 30 sulfur

(S) and sificon (5)). {00204 The lermahamaceutisaliacseniahle salist ismeadiidandiyde salts of
the active compounds which are prepared with,relaéive% ngﬁt%i%cl%%cifpsog 133%%&;4 dﬁg}ending on the 5
WO 2006/039 ety 65S bplgaliaa 35 Fa R PSS G BEGERtS Touhd 6n tha compounds described
herein. When compny tdsefihe; pheseitif ientonte drdaite telivenedoldib ForcibrRERes; fase
addition salts c ?OIb% tacting the neutral form of such compounds with a sufficient

O 3

[Aned, Y.
amount of the @eswea%%ase, et er%@:at or in a suitable inert solvent. Examples of pharmaceutically

acceptable basgoseaddiion.5alts inclide SoditmoReiaasisrleCalsimmantraea]dypicaliganic ammonium,
zinc or magnesium salt, or a similar salt. When om#'%%nds of the {2{ sent %M At eg‘i’ﬂtgfésn relatively
basic funddionalRfesica BT aHRBhEENR AR 58 B AT By EShtRcting the-n

tral form 6f'such
compounds withrasefficient amtuntofitiveddesilentaciBxeitblersisst seinsarsphebienagifzblvent.

Examples of pl?)?pr}gggy %Hg%élﬁkacgcﬁ%t?e@ﬁ '%Qigk?a%“i&%%&sﬂ@%%s (or rings) that contain from
one to five heteroatoms selected from N, O, and S, wherein the nifrogen and sulfur atorus are
optionally oxidized, and the nitrogen atom(s) are optionally quaternized. A heteroaryl group

20  canbe attached to the remainder of the molecule through a heteroatom. Non-limiting
exampies of heteroaryl groups include 1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyi, 1-pyrazolyl, 3-
pyrazolyl, 2-imidazolyl, 4-imidazolyl, pyrazinyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 3-
isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 2-thiazolyl, 4-thiazolyl, S-thiazolyl, 2-furyl, 3-furyl, 2-
thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidy}, 4-pyrimidyl, 5-benzothiazolyl,

25  purinyl, 2-benzimidazolyl, benzopyrazolyl, 5-indolyl, 1-isoquinolyl, S-isoquinolyl, 2-
quinoxalinyl, 5-quinoxalinyi, 3-quinolyl, and 6-quinoly!l. Substituents for each of the above

noted aryl and heteroaryl ring systems are selected from the group of acceptable substifuents

described below.

{0019] As used herein, the term "heteroatom"” is meant to include oxygen (O), nitrogen (N),

30 sulfur (S) and silicon (Si).

[0020] The term "pharmaceuticaily acceptable salts” is meant to incinde salts of the active

compounds which are prepared with relatively nontoxic acids or bases, depending on the



10 those derived from inorganic acids like hydrochloric, hydrobromic, nitric, carbonic,
monohydrogencarbonic, phosphoric, monohydrogenphosphoric, dihydrogenphosphoric, sulfuric,

monohydrogensyfgrig,daxeyiodic, or phosphorous acids and the like, as well-asthg,ssalisderived from
relatively nontoxic organic acids like acetic, propionic, isobutyric, malonic, benzoic, succinic, suberic,

fumaric, mandelic, phthalic, benzenesulfopic, p 15 talylsulfanic, citric, tartaric, m n fonic, and
the like. Also iRETHERIE STRSUBIFRTG %’t’r’?ﬁrﬁ’ a%f’é%gﬁ%??%g%gc@%ﬁgt%eﬁﬁi tﬁé T %Egsgasliﬁ of organic
acids like glucyrenia mvgalactuntiicraoids naddhduiktozddictober afdiien BErendabianed
"Pharmaceuiicg) Sl AHIRal RATRSRSHISAbSENGe 9o dnlilh: assiRsEpecif

compounds of the present invention contain both basic and acidic functionallities th%EF?IIBW the
utral

compounds to e BBERaHREdT S ERNE M5 H e Br R HRIED P BAEAGTS T PHE SRR SI%fms of the

compounds maydaeregrieciies oy eaniactisigrih eakalivyithreiiase opadichandisoiatng the parent

compound in the, conyentional Maniey [ SRRISH IRTRLIE: somepuAdlleesii the various salt
' | I

forms in certair?%%?fglgléll properties, such as solublility in polar solvents, but otherwise the salts are

equivalent to thelataebnbAserfrettivra P RbalftorTHC PP OREL ST e prsting R AHESh. (0022] In
addition to saltdprms.sthe Rrasenrkitwentionptescanysaenisiwhieidasatior acpradiug form.
Prodrugs of the compounds_desctibed herein.are those compounds that readi hemical
changes undeFW§$&fﬁ&i8§lV8%thdgTﬁ%nﬁgl% 05%]%/?&%&%%% gaéi Sgﬁeﬁgag %f#%_a%%ggéﬁ%%%ﬁegr%%&n.
Additionallg, prisdsederivat erconsstisdisitidcuidpetiatds bFibdiNESeptn fthstifon by chemical or

biochemical mgthods in, an, BVl SRYEARME Mol SXaEBRspRIPH udS GaphssipndMgonverted to
the compounds of the présent invention, whe _placedﬁig a transderg%lfg tch resery ilra\év'&lrtl3 a suitable
enzyme or cheFHiEEl - ERGERY S §Fs 258/ PERIDBIBFET 3395 %dﬂ(f] Eértaii compounds of

the present invenkiderzan existiirdpivatesidongsiasove|lis astivarenifoimsontigging hydrated
forms. In general e solyated ot A5 EAUNAIEN I9uR0YalRshLofs dasaggnjended to be

encompassed within the scope of the present invention. Certain compounds of the present invention

may existlif mitiprlEsistsife Gre s BMSTRRMG S iyeisTaf 50 BRYSREFOTRS A8 uivalent for
the uses contegpiatech Ry athepsese mMdnkentionandtiginie adadiic: pimovithil thhe Seopeof the present

invention. [0024].Certali mpoungds of th sentinyentiongpssess asynmeic car atoms
(chiral centers)%lr d%%i%ect%ﬁ §°the facel %%qgéfgéigé%feggé’er‘g? geom%tric isomers an%qj:j:]dividual

isomers (e.g., S¥parareaisahbidencss) e &l Int@hdewrtrnsasHcoirmpassl WithFPIFE™0 scope of the

present inventiQfiention contain both basic and acidic functionalities that allow the compounds to be

20  converied into either base or acid addition salis.

[0021] The neutral forms of the compounds may be regenerated by contacting the salt with
a base or acid and isolating the parent compound in the conventional manner. The parent

form of the compotnd differs from the various salt forms in certain physical properties, such
as solubility in polar solvents, but otherwise the salts are equivalent to the parent form of the

25  compound for the purposes of the present mvention.

[0022] In addition to salt forms, the present invention provides compounds which arein a
prodrug form. Prodrugs of the compounds described herein are those compounds that readily
undergo chemical changes under physiological conditions to provide the compounds of the
present invention. Additionally, prodrugs can be converted to the compounds of the present
30  invention by chemical or biochemical methods in an in vitro environment. For example,
prodrugs czn be slowly converted to the compounds of the present invention when placed ina

_ transdermal patch reservoir with a suitable enzyme or chemical reagent.



[0025] The compounds of the present invention may also contain unnatural proportions of atomic
isotopes at one or more of the atoms that constitute such compounds. For example, the compounds
may be radiolabﬁL ' ioactive isotopes, such as for example tritium (%'_1')3 dine-125 (1251),
phosphorous-32 % aﬁg?%%%gon-m (14C). All isotopic variations of 1.5 the gor'rf]pothﬁé%%%%he present
invention, whether radioactive or not, are intended to be _encompassed Vgxthleﬁ e scoe{eﬁ)f the present
invention. Gerl&&#] D&sERRrRsArBP RS EEBoBFEH LVl e BHFdR URF2E M Vit B ihe Bbove, the
present invenieR 0 vaas, iitlotrspRatedtmpo UIngdsadralithg thiedednitas 8¢ saRvalEnzfr-L g N Ois, N
Rs O RItN/OR4 25R2 R3 aé}l and phar L@L%%#}é%%%gg}ﬁﬁk@tﬁgg&- grenf. wherein R' represents
a member selgl(:}?giaaftr%dﬁgr&[i- aaﬁilfn%&%_a? %;%alky,_ 3-s cycloalleyl, 3.5,0}/0 oaII%I,-alkyl, benzyl,
and substituteigviuiozy| CRIEVepraseweOR BnREFScRIEEIIBRY BREhY B 8a RyFREPShresents a

member 39 selgeterh oM. Gl Rl ol ghosaliaBithsGrb Gqaliesian i hrbusyctonatkyl 68 By
cycloalkyl-alkyl, 7WO 2006/039212 PCT/ 005/034246 CI-6 halpalkyl, Cl-6 roxyalkyl, halogen,
cyano an d-C @ﬁé‘i%ﬁ%‘f%‘?ﬁ‘ﬁg%‘} are inten %1%0 %e wiﬁiuexéﬁﬁ‘e sco'gﬁ ??Icger: 8)1(%/%b§|l-%vé}?é%ﬂ Cl-6 alkoxy,

iS'a member sele om y
amino, CI-6 al ing, and di- CI-6 ,alkylaming: R4 represents a member selected fram H and CI-6
alkyl; RS repre@a%@ asren%%ﬁgxrn%%%%stg%% o reH, cle e?ﬂgylsf?CI-(S h i,

_ aloalkyl, benzyl, aryl, CI-6
alkylene-N-(Rée)zal Cingerikei daebl omsovrTansise SR RIEIETS %ﬁ@ﬁ%@‘rlﬁﬁ‘ ntly selected
from H and Cligevhanshoptionalbpatwe dRyaigrespatifiched dai nittegaroatmsednbinadivith the
nitrogen atom to form an azetidine,ép%/rrolidine, piperidine or morpholine ring. [0027] The symbol Ar

r

represent an SPERAHRGIE L BLRE TR

om benzene, pyridine, pyrazine and pyrimidine, each of which
rom halogen, LUAT, WAL LIS (P eyl o sy e el Gl
haloalkoxy, C&i@m@mﬁ%.&t one or mote of the atoms that constitute such compounds. For example,
the compounds may be radiolabeled with radioactive isotopes, such as for example tritiom
(*H), iodine-125 (%1}, phosphorous-32 (°P) or carbon-14 (**C). All isotopic variations of
15  the compounds of the present invention, whether radicactive or not, are intended to be

encompassed within the scope of the present invention.

Geperal

Description of the Embodiments

20
Compounds
[0026] In view of the above, the present invention provides, in one aspect, compounds
having the formula:
s R
o N A
F ~ AI‘—L——H/ /,S\\
N 5 O CO
1 R
Ry <K
25 R2 RS M

and pharmaceutically acceptable salts thereof, wherein R! represents a member selected from
Cy5 alkyl, Cig haloalkyl, Cs.5 cycloalkyl, Cs.s cycloalkyl-alkyl, benzyl, and substituted
benzyl; R? represents a member selected from H and Cg alkyl; R® represents a member

30 selected from H, Cig alkyl, Cag alkenyl, Ca.g alkynyl, Cs.s cycloalkyl, Cs.5 cycloalkyl-alkyl,



alkoxy, amino, CI-6 alkylamino, di-ClI-6 alkylamino, -C(=NR6a)-N(R6b)2, -C(O)Rba -O(CH2)mORG6b,
-(CH2)mORt, -O(CH2)mN(R6b)2 and -(CH2)mN(R61i)2, wherein each subscript m is independently
an integer of from {.to 3, each R6a is a member independently selected 15 f H groxy, ClI-6 alkyl,
ClI-6 alkoxy, amik%g,) &9?—%0%%<1ﬁamino and di- CI-6 alkylamino, and each RGfgélgggsrwggr}r}]{

4246
er
independently selected from H, C1-4 alkyl and CI-4 alkanagyl and3aoptional(lﬁ$atwo R6b, groups attached
to nitrogen aré cobabirlsd:\vith W@Wﬂ@ﬁﬂn@@%t&?ﬁ%‘g%in@?ﬁw idiié P& ine or
morpholine ring;[Q0281 he iRkl R esenta Julking. aroinp, 0a] ifalhaind or-8H>;.20 [0029] The
symbol R7 represents a member selected fro lo cygno,lr6alkvl, C2- 6 alkenyl, C2-6
alkynyl, CI-6 aﬂ%’md Iy‘épﬁeg%%ﬁl%yrﬁefa %r(?]enﬂecl_eé%g%néqr%?%g § '%farl%o%m% S aré3 preferred. [0031] In

one group of prbferktlenthddiariis Ghehelmisdubas s ahe: fverlivosr - pheSen Pt the formula:

Rr S S -\.HQN¥NO OO FICN REREIMBANRIRE 2RI ) 6, WAAADHE/039212
PCT/U82005/03424{6 wherejn the subscrigt n is an integer %f. fr m%ﬁg 2..Jg1e re aiﬂ)i groups (R',

R2, R3, R4, FBHMEEnTRY) HEUEHE A E s aVited Absve Wi ce10g

refererce to general formula .
Further prefereadvasiiihoperanidiodipipntdite evmolpiviereing is 0 or 1; R'is C1.4 alkyl, C3.5

A oYY ' 7 sReisitoRBdsdhChhrriky], C2-4 5 alkenyl,
C2A allcynyl, %yg‘gg%@#ﬂg SLglasbstiuled henad 8 P

o 3.5 cycloalkyl-allcyl, CIA haloalkyl, cyano_or -C %)RBS; R4isHor Cl4
alkyl; RS is H pyr&ing &T@Wﬁﬁi@é‘mﬁ‘-’é@ iropgomly S—@@S’l%’lgfg;%,%ﬁleh% esent is selected
from the gioupgrnsistiagebhalegenr Gt Addhend €14 selboxy @3 Bebpeioaliapealidrys»G(@H2)mOR61
and -O(CH2)mN(60)2 uhetep the, subserot i, is & o2 apleach Rl edAdeneadapilt aelected
from the groug" hg’ﬁfiﬁg%’?’ﬁgﬁ,&%%a%ﬂ PgJC?I’A afkanog/%%Qﬁ H, glg%llgf qr halogen. Still
further preferretkers thone Emixdeiifeg fi-Crs alkylamino, -CENR™)-NR ), -COR,

O(CH)WOR®, ~(CH)wOR®, -O(CH)mN(R™),; and -(CHy)mN(R")2, wherein each subsoript
m is independently an integer of from 1 to 3, each R% is a member independently selected

15  from H, hydroxy, Ci.6 alkyl, Ci. alkoxy, amino, Ci.g alkylamino and di- C;. alkylamino, and
each R is a member independently selected from H, Ci4 alkyl and Cy.4 alkanoyl, and
optionally, two R® groups attached to nitrogen are combined with the nitrogen atom to form

an azetidine, pyrrolidine, piperidine or morpholine ring. ‘
[0028] The letter L represent a linking group that is a bond or -NB-.

20 [0029] The symbol R’ represents a member selected from H, halogen, cyano, Ci.s alkyl, Co.
s alkenyl, Cz.6 atkynyl, Ci. alkoxy and Cy¢ haloalkyl.

[0030] Certain groups of embodiments are preferred.

[0031] In one group of preferred embodiments, the compounds of the invention are

represented by the formula:

R7
o™
KO
O = | \ﬂ/ P2y
F X s
)N<R5 (R
1
25 _ Rz RS (Ia)



which Rl is C1.4 alkyl; R4 is H or CH3; R5 is H or CH3; R6, when present is selected from the group
consisting of halogen, C14 alkyl and CIA alkoxy; and R7 is halogen or CI-4 alkyl. Even further
preferred are thoa%%mg%%ﬁ%ﬁnts in which Rl is methyl; R4 is H; RS is H orI,gH3' R7 is chloro, and is

attached at the 5-position of the thienyl ring; nis 0 or 1, and R6 when presenfrllggfgﬂgg?ézc:“t‘sed from the

group consisting of halogen, Cl-4 alkyl, -OCH2CH20H, -OCH2CH20CH3, OCH20CH3, ,
-OCH2CH20C e 8 /Mo ) INrtases)of fo0s2{9n- ahtrargr o piefdfeReRbBdiments, the
compounds of Bigrihaer RO marethropeesaptetinidtierovmut: MiFrehc Sy RuNIO YisFO 00

remaining R gPuTB TS Ko e e e L e R S win
reference to gedekallshRererciossialyjerduimbriicebberpieRrieldh BddifertiyihGcompounds
of the inveptionpegyirenreseRted dy ﬂj,@lggm@}gIgé_chQaMM%%W%Q§@_34Z4§ R7HHS
from 010 2. Th Ol GFoUP R, R e e B8 4 APt aLfings provided.
above with refef$i¥8zo0Rjenbralfosemiiaselected from the group consisting of halogen, C;.4 alkyl, Ciu
alkoxy, Ca.s cycloalkyl-alkoxy, ~-O(CH,)mOR® and -O(CHy)mN(R ), wherein the subscript m
is 1 or 2 and each R®" is independenily selected from the group consisting of H, Cy.4 alkyl and
10 Ciy4 alkanoyl; R” is H, C1. alkyl or halogen. Still further preferred are those embodiments in
which R® is C;.4 alkyl; R” is H or CHa; R® is H or CHs; R®, when present is selected from the
group consisting of halogen, C,4 alkyl and Ci4 alkoxy; and R’is halogen or Ci4 alkyl: Even
further preferred are those embodiments in which R? is methyl; R¥ ts H; R® is H or CH5; R is
chloro, and is attached at the 5-position of the thienyl ring; n is 0 or 1, and R® when present i
15  selected from the group consisting of halogen, Cy.4 alkyl, -OCH-CH,0H, -OCH;CH;OCHa,
-OCH,0OCHs, -OCH,CH,0C(0O)CH; and ~O(CHz),N(CHs)s,

{0032] In another group of preferred embodiments, the compounds of the invention are

represented by the formula:

RZ RS (Ib)
20 wherein the subscript n is an integer of from 0 fo 2. The remaining R groups (R', R?, R® R,

R®, R® and R") have the meanings provided ahove with reference to general formula I

[0033] 1In vet another group of preferred embodiments, the compounds of the invention are

represented by the formula:



[0034] In still another group of preferred embodiments, the compounds of the invention are 5
represented by the formula: SR7 ONNyN,S"ll40 FN"N\(R6)O00 R1 4 O) IRa R2 R3 (1d)
wherein the SUbS{,{,ﬁ%[}k éj@znzlnteger of from 0 to 2. The remaining R group g%% R4 R5, R6
and R) have the meanings prowded above with reference to general formula |. f 3{5) n another
group of preferred embodiments, the compounds of the invention arg;10 represented by the formula: O
OS O/N-Rr HOFN (R6)n RIrR5a RZR3R (le) ,qvhe;tein igigubscript n is an integer of from 0 to
2. The remaining R groups (R1, R2, R3, R4, the meanings provided above with
reference to general formula I. In some ?@NE( urttﬂk) R6 is fluoro. 15 [0036] Some

particularly preferred compound on those having the formulae: 10 WO 2006/039212
PCT/US2005/034246 CI Cl H-H xﬁﬂ I\TyN S FOOOOF,000 N'NONO)HHCI
R? (o)

wherein the subscript n is an integer of from 0 to 2. The remaining R groups R R, RB, RY,

R®, R® and R’} have the meanings provided above with reference to general formula L

[0634] In still another group of preferred embodiments, the compounds of the invention are

5 represented by the formula:
S

/l\)
\ =

7

W
o O
N (R6
)<R5
R

wherein the subscript n is an integer of from 0 to 2. The remaining R groups ®', RLR? RY,

(id)

R*, R and R") have the meanings provided above with reference to general formula L.

[6035] In another group of preferred embodiments, the compounds of the invention are
10 represented by the formula:

wherein the subscript n is an integer of from 0 to 2. The remaining R groups (R, R% R ,R’I‘,
R, R® and R") have the meanings provided above with reference to general formula I In
some preferred compounds, R® is fluoro.

135

[0036] Some particularly preferred compounds of the invention are those having the

formulae:

10



CIHHHHS\NyN,S, ONUNS60000 FpdO~NNNO FNCICI S HHHHNN.SON~N FO
OdOF_njLNOOO N~.NO~~O HcO N VCIJNHHS\'CI NN.S, OHHS\ O0O0ONN,, FINo

OO0 NO-~F~HINIHO VN CICIONN.SS)NN N,S110000000NNCI CISHHHS\NN
N, NON N.~ 0 00"BYE'HEE N O N~"0) N OJ H PCT/US2005/034246
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[0037] Stiﬁ other preferred compounds of the present invention are those represented by

the forrmulae:

11



HCI FHHCIONN.XN.SS NN.SNOOOFOOOOFN NNOJ NO)HH [00371 Still other

preferred compounds of the present invention are those represented by the formulae: 11 WO

20061039212 PCT/U% 20005/034246 CICIHHS\HHS\ pNxN.$, ON

0 N.NiO)Np-¥ YEIHHS HHSOINYIN-rsoNNyN.$FNO

NYNOS FOG6"'0F _

60 B a NN - O

INOO

NCrH HCICH3 HHS\HHS\ NN.NNO0S,QI(,S, NFFpN000 Clp1lQ90- CrHO)HO0)

H H 3\\
~ NYN:Q

Oy
N 0

NQ
ol

Ct
RO
g LV
LY
~N o
H
CHs
N RIS
¢ S
. 8 LT 54
8
hos
H F
N l
AR
o
8
2 L éb
|
“N /OJ
H
Cl
v RS
O “ A
Np .
H F
Cl

o 7Y &
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IZ
Q
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“ g
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\NI Io)
H
Cl
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Q ? Eoo
FﬁLN
GJOLX
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CH3 _$SIHINNONNNCI0000S O)NFNpOO HFN-O)HCI NNHSO0)-HH.$ NN.O~F
OOO0CINOOO "6ul HHCI CISHNNN.~NNN.OpOO S,0pO0FTr~"NN NO) HOHFCI FH

HCiNNNHSF\QN NO 00~ F ON p~0Sp NO)~H H 12 WO 2006/039212 PCTIUS2005/034246

[0038] Still other BrRIEHFEEmpounds of the present invention are those répESEREE3M3Féthe
formulae: OMe Me HH S HH S\

[0038] Still other preferred compounds of the present invent_iqn are those represented by

the formulae:

Ohie Me
NN Ay NN o=
O/@\géﬁo O/@’Eoo
:I;f“‘ 2o
J
8]

N
~ "N o)
H H Me
s e
BH T Ya e
0 X8 »s 000
R 000 [
N ~ = )
P N O
N (o] H
H
OMe al
... S
o MY T
R o0 P cl
- ¥ A
N o o cl
H H
NN
NH, Cl NPy 00O
o 8
i H“n’ﬂs\ S N Ay Ot
¥ Q/ 060 H
F N Ci
-
N O) Q" H ST
N N N s
O 600
Ly
N O
ci  H

H
i
0, cl
)
NS o WooH S
J N NorNog
€ mo N J 660
F. N 8]
T H
N O
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ONYN.ONyNO dp Ff~Np 00 p~N~i0 HHMeHH S CICIONNON.S\ NNO000 FipJ0Op0NpN
HHOMeCl HHSCIHHS\ NNNNIN. F\0OON pd0 F~jjCI0 00 N0-1IN0JCI11H ;HNNH\1 ,

NHZ C10 0 00 yS, MMl C O-1 N-g OMe F 0N 000 H CI N 0-10- H Y t 000 N
N O) ~Ci H CI R HLETE 0 NyN.S O NyN.~\ 0d0 F* ~ FOdO NOME&@#@%W&%

[0039] 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

R7
E Ar””L /f \b
O
1 RS
Ry O)<R4
5 R2 Rr®
I

{0040] 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

10 Fieser and Fieser’s Reagents for Organic Synthesis, Wiley & Sons: New York, 1991,
Volumes 1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Science Pubiishers, 1989,
Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons: New York, 1991,
Volumes 1-40. The following synthetic reaction schemes are merely illustrative of some
methods by which the compounds of the present invention can be synthesized, and various

15  modifications to these synthetic reaction schemes can be made and will be suggested to one

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

.[0{)41} The starting materials and the infermediates of the synthetic reaction schemes can
be isolated and purified if desired using conventional techniques, including but not limited to,
filtration, distillation, crystallization, chromatography, and the like. Such materials can be

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

[0042] Unless specified to the contrary, the reactions described herein preferably are
conducted ymder an inert atmosphere at atmospheric pressure at a reaction temperature range
of from about -78 °C to about 150 °C, more preferably from about 0 °C to about 125 °C, and

most preferably and conveniently at about room (or ambient) temperature, €.g., about 20 °C.

25  [0043] Scheme A describes a method of preparing & compound of formula Iwherein R>, R?
and R>=H; R}, R?, RS can be as described hereinbefore, Ar is substituted aryl and heteroaryl

and R’ is chloro.

14



S~0O0 SCIHN 5HHSW\0O OHNYN.SF~-NF~1pO0JNO N/OHHC1Cl SO0HNOON\
NYHNS'O FNOpO NFHNO) H13 WO 2006/039212 PCT/US2005/034246 [0039] Consistent with

the practice of thg;@ 28%_?
thy

‘Fggg' the art, unlabeled bonds (e.g., those with a gﬂ@%%lg% 3ter{'%)ninus) are
meant to illustrate me 3) groups. General Synthetic Schemes R7 CRNGICRA 5 R2

R3 1 [0040] The starting materials and reagents used in greparing these compounds generally are
either available from commercial suppliers, such frieh Chemical Co., or are prepared by
methods known to tho§e skille?oir}lithe art following. roced%r@z@i set forth in references such as 10
Fieser and Fieser's Reayjert oFOpgm]iBySynthesi%%& Sons: New YdHEDagE P¥olumes 1-15;
Rodd's Chemistry of Garbefi &pmpounds, Elsevier kublishers, 1989 ¥elwmesdcp and
Supplementals; and Organjc Reactions, Wiley & Sons:,New York, 1991, Velssaegb40. The following
synthetic reaction schemes are merely illustrative of some
o

O

NO, o,
Fﬁﬁ—Ar-Noz (HGHO)g, cat TsOH Fm AT 1.RNHz, DMSO, 110°C
F OoH Toiuene E 0
3 4
15 0
3 N'Ar/ND2 . F a2
) reduction /1!\1
RHN 0 RHN 0
° 6

Coupli 9 SRS
oupling - N
F. r S
IS EREL
RHN 8}
,

[0044] A compound of Formula I can be prepared by reacting 4,5-difluorosalicylic acid

with acetic anhydride followed by acid chloride formation with oxalyl chloride which was
5  converted to amides by reaction with various nitroary! compounds. Deacetylation under

basic conditions to affords salicylamides 3. The intermediate salicylamides 3 were cyclized
with paraformaldehyde to benzoxazinone compounds 4. The 7-fluoro group can be displaced
with various amines or anilines in dimethyl sulfoxide at 100-120°C to afford intermediate 5.
The nitro group of compound 5 can be reduced by procedures known to one skilled in the art

10 to yield free amino group. For example, a method of reduction can be carried out by
hydrogenation, with a suitable catalyst (e.g., 10% palladium on carbon) in an appropriate
solvent, typically an alcohol. The formation of sulfonylurea linkage can be accomplished by
treating the reduced product amine 6 with a pre-mixed solution of 5-chlorothiophene-2-
sulfonamide, N, N’-disuccinimidyl carbonate and tetramethylguanidine in dichloromethane at

15  room temmperature to afford the sulfomylurea 7 or by treating amine 6 with the ethyl carbamate

of 5-chioro-thiophene-2-sulfonamide in refluxing toluene to afford the sulfonylurea 7.

15



methods by which the compounds of the present invention can be synthesized, and various 15
modifications to these synthetic reaction schemes can be made and will be suggested to one skilled in
the art having referred to the disclosure contained in this Application. [0041] The starting materials and
the intermediates of %ﬁ(}eﬁfg%%ﬁetic reaction schemes can be isolated and p a1 Rty using
conventional techniques, including but not limited to, filtration, distillation, crystallization
chromatograp§d4shd ﬁ@%?@%ﬁé@?iﬁl@é&?%@ﬁ%?ﬁ@m%@ﬁ%ﬁ%ﬁ Means,
including physigakeqnstahis;atdepetial sladaddRom2] Winpsshpe diiedstbiretabntybay the reactions
described herein preferabdyﬁare hclonducted under an inert atmosphere at atmospheric pressure at a
reaction temp ?W%??ge of ffom about -78 C to about 150 C, more preferably from about 0 C to
about 125 C, and most preferably and convenierg%?i ghout room (or ambient) temperature, e.g.,
about 20 C. 25 [0043] Scheme A describes a method of preparing a compound of formula | wherein
R3, R4 and RS=H; R1, R2, R6 cas,dbe as describeg hereinkgfore, Ar1'i&éHEgz§£¥BR%d aryl and heteroaryl
and R7 is chloro. 14 WO 200610392128¢ET/1)S2005/034246 Schem E CO2H Ac20, Py
1. (COCI)2, cat DMF F O F OAS%. NH2-AR-NO2,FCH2CI2*1 2 3. NI RABEAF TS 5~ -Ar-NO2
(HCHO),,, cat TSOH FeNArNG2 1.RNH2, DMSO, 110C? F OH Toluene F'/034 F O NOZF Ar'NH2
NAr reduction N RHN OORHN 056 CouplingO ,NHISCI FINArflll RHNOI 7

o
FﬁNm {HCHOY),, cat TsOH F:@fLN/\@\ 1.RNHp, DMSC, 110°C
H
F OH OMe Toluene = O) OlMis
3 4
o o)
Fﬁj\(\@\ TFA, reflux FﬁLNH Method A, Bor C
RHN Q Civie RHN O/I
s &

0 HoOH @—m
? NHy N N

- Coupling F. Wi e
poe == v MR T
RHN o) RHN o

5 7

[0046] A compound of Pormula I with varying Ar groups can be prepared by first
synthesizing the common intermediate 6 in 5 steps (Scheme B). The acid chloride from
Scheme A can be treated with p-methoxybenzylamine foliowed by cyclization with
paraformaldehyde to afford the benzoxazinone ring system. The diffuoro intermediate 4 can
10 be treated with various amines or anilines specifically with methylamine to displace the 7-
fluoro group to afford intermediate 5. The p-methoxybenzyl functionality can then be
hydrogenolyzed to afford common intermediate 6. A variety of halo-substituted
nitroaromatic compounds can be coupled with 6 using Method A, conditions which are
alkylation in presence of base such as cesium carbonate, followed by reduction of the nitro
15  group using catalytic hydrogenation or tin(Il) dichloride dibydrate to give 7. Also, a variety
of halo-substituted arylamines can be coupled to 6 using Method B, conditions which are
copper catalyzed coupling to give 7. The formation of suifonylurea linkage can be
accomplished by treating the product amine 7 with the gthyl carbamate of 5-chioro-
thiophene-2-sulfonamide in refluxing toluene to afford the sulfonylurea 8 or treating with 5-

16



[0044] A compound of Formula | can be prepared by reacting 4,5-difluorosalicylic acid with acetic
anhydride followed by acid chloride formation with oxalyl chloride which was 5 converted to amides by
reaction with varigus_nitroaryl compounds. Deacetylation under basic conditions to affords
salicylamides 3. TheihtiHiisiate salicylamides 3 were cyclized with paraf%(rjﬁ{g\%%@a‘g"t%
benzoxazinone compounds 4. The 7-fluoro group can be displaced with various amines or, anilines in
dimethy/ sulfoﬁhbraﬂémzé’@%%é%gﬁ& it ARG SO SR EBRIPASRE SRR be
reduced by progesluresdamewn tecana:sisiledrinitherfan 4 solfisjthfred. aMinexgnqi. froridsdmple, a
method of reductian can be carried out by, hydrogenation, wit it yst (e.g., 10% palladium
c%g;é%gﬁ)wgﬁustra coniy’)?ypl cs: gﬁ(e axgg%o{h% Iga?ﬁrg%g’rﬁb&b o

on carbon) in an opriateé solven an e formation of sulfonylurea linkage can

%59&%9&@%@%}9@%& RresPiNed, solutianof »

be accomplish Qé treatin Elg lﬁgﬁjé{géa%
5-ch|orothioph2§%- - sﬁ%ﬁ%mige, N, N'-disuccinimidyl carbonate and tetramethylguanidine in

dichlorometharvenst RS Rosmd RimBeRatdre Ro GHORPHESTREHPRIFERF S By Beubiiatad 6 with the
ethyl carbamatg, pf=rRl9tarhignbenerg-sulfonamide in refluxing toluene to afford the sulfonylurea 7.
15 WO 2006/039212 PCTUUS2005/034246 [0045] Scheme B illustrates the preparation of
compounds of formula I, wherein Lis -NH-; R3, R4 and RS=H; RI, Rz, R6 can be as described
hereinbefore, Ar is substituted aryl and heteroaryl and R7 is chloro. Scheme B F ( CO2H 1. (COCI)2,
cat DMF F CO2H Ac20, Fly F( OH F - OAc 2. p-nslismeybenzylamine,CH2CI2 1 2 3. NaOH, McOH O
O F X H (HCHO), cat TsOH F ( N 1IRNH2 DMSO, 110C F OH OMe Toluene FOOMe 34 OO0 FNI -
TFA, reflux F NH Method A, B Qfo,% RHN I of OMe RHN eggzg 0 0 Hu H. \--CI F ~~NH2 Coupling N'Ar-
S~

1~-S~S NNOOO ﬁ Ac,0, Py Ij: 1. {COCi)y, cat DMF
P —_—

F OH F QAc 2. NH;-AR-COpMe, CHoClp
1 ' 2 3. NaOH, MeOH
i 0
COxMe
Fﬁ“\ﬁ—ApCOzMe (HCHO),, cat TsOH FﬁLN’ APz 1.RNH,, DMSO, 110°C
F OH Toluene F D) ‘
3 4
7 O
E N’AY/CO,;;ME - fAF/CO;gH
) LiOH/ /!J\I
RHN © Dioxane/water RHN (o]
° <]
Coupling Q M D’Cl
F N,Ar\n/N\S\ S
) g o
RHN O
T

10

[0048] A compound of Formula I, wherein acylsulfonamide is the linker, can be prepared
by treating acid chloride of 2 with appropriately substituted methyl-4-aminobenzoate to
provide amide intermediate. Deacetylation under basic conditions affords salicylamides 3.
The intermediate salicylamides 3 were cyclized with paraformaldehyde to benzoxazinone
15  compounds 4. The 7-flucro group can be displaced with various amines or anilines in
dimethy! sulfoxide at 100-120°C to afford intermediate 5. The ester of compound 5 can be
converted to the carboxylic acid by treatment with lithinm hydroxide in an appropriate

solvent or solvent mixture such as dioxane/water or THF Awater. Conversion of the
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RHN ej~') RHN 5 7 [0046] A compound of Formula | with varying Ar groups can be prepared by first
synthesizing the common intermediate 6 in 5 steps (Scheme B). The acid chloride from Scheme A

can be treated wj on IQQ ybenzylamine followed by cyclization with pa to afford
the benzoxazinor%br%gg %ystém. The difluoro intermediate 4 can 10 be treate /VE\%%[%@%}(%E amines or

anilines specifically with methylamine to displace the 7- fluoyo group to afford int Emﬁgiat 5. The
p-methoxybeﬁﬁb?ﬁﬂ&i%ﬁﬁ‘émf@ﬁﬁ‘ﬂ@%@eﬂﬁ%ﬁ@ﬁ@ﬁf%‘ﬁ{%% s ?erme&lé & 6. A variety

commonih
of halo-substitgigghipiiparampsicioampilindiieadibecoupibahathBAsinghhreitet A, conditions which
are alkylation in presence of base such as cesium carbonate, followed by reduction of the nitro 15
group using catalytic hydrogenation or tin(ll) dichloride dihydrate to give 7. Also, a variety of
halo-substituted aryl&fimesi@eRt be coupled to 6 using Method B, conditions which are copper

catalyzed courgéing).to V\g;tive 7. The formation of s_ulfog%ﬂurea Iitnki e can.be aa%gop%ggged by treating
the product arfiA&Y WiHHBE ATF Et bR R ETb s P IS s hene 2 ST Aamide 1 r?enﬂuxing toluene
to afford the swianytuiemar dfeatingewliis 16 W 012006 208621 hRCT U8 R00SHO3AHIed

cblorothiophene-2-s Ifonam'ﬂgal Neafisyecinimidyl carbonate and tetramethylguanidine in
dichloromethaﬁg%? %%rrﬁafée%per[gturg%fford the sulfonylurea 8. The examples provided in detall

below iIIustrat%%gm\ p%%ﬁﬁ@&@ﬁﬁgapyoﬁiﬁoﬂﬁﬂﬁ akmetheds s avded i {QR4BiSahemeoss illustrates
the preparation of compounds of formula I, w ereinbL IS a{ 5 Qon% R3, R4 acﬂdORS:H; R', RZ, R6 can
be as described HSPERTISBForE, TG TERt G tTTRTOSHE HEPRISamT SHPRYE Shioro. Scheme C F

CO2H F | COladm{GRGCH 200pbBiidRs KcROpRytoDHaF BAL2NNKR INRGO IV erTHECI2 12 3.
NaOH, MePH 0. KN SRR SHlm SRR EpostiAaM i ENRRUSO, 110 HNF

OH | Toluene . . .
suspensions or injectable administration, and the like, or incorporated into ghaped articles.
{0051] Typical adjuvants which may be incorporated into tablets, capsules and the like
include, but are not limited to, binders such as acacia, corn starch or gelatin, and excipients
such as microcrystalline cellulose, disintegrating agents like corn starch or alginic acid,

15  lubricants such as magnesium stearate, sweetening agents such as sucrose or lactose, or
flavoring agents. When a dosage form is a capsule, in addition to the above materials It may
also contain liquid carriers such as water, saline, or a fatty oil. Other materials of various
types may be used as coatings or as modifiers of the physical form of the dosage unit. Sterile
compc‘)sitions for injection can be formulated according to conventional pharmaceutical

20  practice. For example, dissolution or suspension of the active compound in a vehicle such as
an oil or a synthetic fatty vehicle like ethyl oleate, or into a liposome may be desired.
Buffers, preservatives, antioxidants and the like can be incorporated according to accepted

pharmaceutical practice.

[0052] Additionally, dosage formulations of compounds of formulae I, 1a, Ib, Ic, Id or Ie,
25  or pharmaceutical compositions containing a compound of the invention, to be used for
therapeutic administration must be sterile. Sterility can be readily accomplished by filiration
through sterile membranes such as 0.2 micron membranes, or by other conventional methods,
Formulations typically will be stored in a solid form, preferably in 2 iyophilized form. While
the preferred route of administration is orally, the dosage formulations of compounds of
30 formulae L Ia, Ib, Te, Id or Ie, or pharmaceutical compositions of the invention may also be

administered by injection, intravenously (bolus and/or infusion), sub cutanconsly,
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3400 F~IC02Me F Ar CO2H 11 NI N J RHN Ol Dioxan oxane/water RHN O 56 CouplingOHCI F
N. Ar-r N ,S\O SRHN O) O O 7 10 [00481 A compound of Formula I, wherein acylsulfonamide is the
linker, can be prepared by treating acid chloride of 2 with appropriately substituted '
methyl-4-aminob ﬁ)z%’af@%lﬁrovide amide intermediate. Deacetylation und&M 3485 Hdtions affords
salicylamides 3. The intermediate salicylamides 3 were cyclized with paraformaldehyde to

benzoxazinondSresiepain delanithiy. 7efigBrongralip BapstaprlpRIcalWHH VSRS ANTHEE Or anilines
in dimethyl suffgyiderat-00a1206naAlard iepimastiate Sullheipsied & carppaisndsDieanRe]

converted to the _carboxylic. acjd by treatment with lithium hydroxide in an ropriate solyent or
solvent mixtur® & L STROAHBITAT & I—Fé\%\{w%ea Y %%Xel?é%}ﬁ %I}Al%og 1&?%@6%%@5%&
PCT/US2005/@34246ts canyoxaykiciacid! fwiabsd. sTiforrempicia:ds isf dyoodapAshedibyarkhontenawith EDC,
DMAP anda syitably substitted stfanamidgmeiher.dichioromeihane-aME:ps the solvent.

Compositions "[0049] In anather aspect of the invention, pharmaceutical compositions are provided in
5 which compdiiies SReB AR ITRERi WD Ry GBplRY BRhESFIA S S ArSHIZPE CONBIHEE with a
pharmaceuticadiydete pindaieccasyier [06HY, THeASTAMMiewicaboampasitigoiyofkthe invention maybe

in the form of SQLLNS. AY SsReNSIvRs.dn e ManAgRmERLAL Il emRAlE FEE b aMpoUNds or

pharmaceutica(focomposn ons of the invention may also be in such forms as, for example, 10 tablets,
capsules or elifies fedraPRIifiSBa SR g BosHBIR eIz taYifLansttise By Seadpeiamsieor injectable
administration vageidhadikensiineniperated sminshapeadiaiciesied 00bdypicahadjfirants which

ey incomofted e ol oo s 1 e SR UL cers ch o
methods well known to one of skill in the art.

Methods of Treatment/Administration

[0053] In vet another aspect, the present invention provides methods for preventing or

15  treating thrombosis in 2 mammal by administering to the mammal a therapeutically effective
amount of a compound of formulae I, Ia, Ib, Ic, Id or le, alone or as part of a pharmaceutical
composition of the invention as described above. Compounds of formulae L, Ia, Ib, Ic, Id or
Te, and pharmaceutical compositions of the invention containing a compound of formula¢ 1,
1a, Ib, I¢, Id or Ie, of the invention are suitable for use alone or as part of a multi-component

20  treatment regimen for the prevention or treatment of cardiovascular diseases, particularly
those related to thrombosis. For example, a compound or pharmaceutical composition of the
invention may be used as a drug or therapeutic agent for any thrombosis, particularly a
platelet-dependent thrombotic indication, including, but not limited to, acute myocardial
infarction, unstable angina, chronic stable angina, transient ischemic attacks, strokes,

25  peripheral vascular disease, preeclampsia/eclampsia, deep venous thrombosis, embolism,
disseminated intravascular coagulation and thrombotic cytopenic purpura, thrombotic and
restenotic complications following invasive procedures, e.g., angioplasty, carotid
endarterectomy, post CABG (coronary artery bypass graft) surgery, vascular graft surgery,

stent placements and insertion of endovascular devices and protheses.

30 [0054] Compounds and pharmaceutical compositions of the invention may also be nsed as
part of a multi-component treattent regimen in combination with other therapeutic or

diagnostic agents in the prevention or treatment of thrombosis in a mammal. In certain
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such as microcrystalline cellulose, disintegrating agents like corn starch or alginic acid, 15 lubricants
such as magnesium stearate, sweetening agents such as sucrose or lactose, or flavoring agents.

When a dosage Wm{i&&g sule, in addition to the above materials it mayrm(g[%%@m 4¥quid carriers
such as water, saline, or a fatty oil. Other materials of various types may be used as coatings or as

modifiers of the physical form of the dosage unit. Sterile compositions for injection can be formulated
according to cBFfERtbIRPHHERRECOTRORID, FREHRACTEF U Lo i grs &S thdRY B TBER Fon of the
active compound driaiveRic esidchinsian @ihgbensy nthetityfateycvishicler ikewethylioleate, or into a
liposome may be desired. Buffers, preservatives, antioxi Ss.ap ' insorRQrated
according to a%%ceoﬁ?%en& 8?%?%55? ﬁ%%gelﬁ‘?r%c |g§. q%gﬁi%%%%%oﬁ%é%%%gggﬁ %%?%%Ilationgﬁof
compounds offemrtitaethdaaibiembospidnchnlie phegisiaeaireatipe sbdsmoirsieaiisinng &

compoundsof the:ineRtiaitakemseainidherpaytiadepnist aitmneusir-stetial Sterility can be
readily accomplished by filtration .through sterile membranes_such as 0.2 micron membranes, or by
other conventiéFAHEHEES® ﬁg’?ﬂﬁﬁfgﬁgﬁg 5%%%@%05%?% e génc‘)fl?at*%}}rirlﬁc%]rg §

eferably in a
lyophilized forrmiipthitét thenprefdsdihriooiidiof adivfistratirrisoradyndiechossigeibragrgions of

compounds of 30 formulae, | ax 100616k Qb g onRhatnassuiicalcompesitians efithe invention may

also be adminiStered by injection, intravenously (bolus and/or infusion), subcut r_leousl%, 18 WO
20061039212 PEPRYSE GBI 546 -1 AR RESEErRFPE o RROSRE  HEEHE R %@%ﬁ%ﬁ’s ermally or
intraperitanealljirAnyatiety Af redepagafapmssmayuietémptoyeghbstwelline ddimghibinhistdimited to,

suppositories, iMpianieryRelals susmplaiidzr-auasale Arpldosadrdompalions anddopica
formulations suc fgl%mgr%ﬁt{é’ &?}gp@and ermal patches. The compou%gg,; of formulae |, la, Ib, le, Id
PhtseHSpes and

8
or le, and 5 phapmeemidr apEGRIIEERIGHE HeHte PTCRTHIF R g berT R srate
articles such agggnplantsavbich-may-empley iners matefials syelihdiodtpratantepalunaes or synthetic
silicones as, for example, SILASTIC, silicane rubber or other polymers commercial ilable. The
compounds anﬁ%ﬁﬁfﬁaggielﬁﬁlc% %%r%%%%%%ﬁ%s 8?%‘1%t%(\)/r§tr€§3ﬁ © e? Sa sc‘? eer%}r%\(?iﬁ% in §1e form of
liposome tielivepyestistéansrsuctt astsnititanfamedindl endadistescitigel ormansiipe védigles and

multilamellar vegjgles, LROSRRES sanhelaumesiam e atatealdinids fsuehias cholesiaiol,

stearylamine or phosphatidylcholines, used methods well known to one of skill in the art. Methods of

Treatment/AdniHREIPRTGH FERREY THY/STENEHEF H8548¢ B2 HP8%ent invention provides methods for
preventing or ]I%Otgg]atir]]gt rombosis . in a mammal by ﬁgminist ringIto thﬁlr}aoarlrtnhmal a };lki}l%}gatgeutically

effective related methods, the compounds 01 the invention are use € preve:
a secondary ischemic event. In these methods, compounds of the invention or their
20  pharmaceutical compositions are administered to a patient who has suffered a primary
ischemic event in an amount sufficient to prevent or reduce the likely occurrence of a
secondary event. Generally, the primary and/or secondary ischemic event is selected from
myocardial infraction, stable or unstable angina, acute reocclusion after percutaneous
transiuminal coronary angioplasty, restenosis, thrombotic stroke, transient ischemic attack,

25  reversible ischemic neurological deficit and intermittent clandication.

[0056] The compounds and pharmaceutical compositions of the invention may be utilized
in vivo, ordinarily in mammals such as primates, (e.g., humans), sheep, horses, cattle, pigs,
dogs, cats, rats and mice, or in vitro. The biological properties, as defined above, of a
compound or 2 pharmaceutical composition of the invention can be readily characterized by
30  methods that are well known in the art such as, for example, by in vivo studies to evaluate

antithrombotic efficacy, and effects on hemostasis and hematological parameters.
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amount of a compound of formulae |, la, Ib, Ic, Id or le, alone or as part of a pharmaceutical
composition of the invention as described above. Compounds of formulae I, In, Ib, le, Id or le, and

pharmaceutical gopasitions of the invention containing a compound of fognrpiag s 43.4R; Ic, Id or le,
of the invention are suitable for use alone or as part of a multi-component 20 treatment regimen for the

prevention or treatment of cardiovascular di?ﬁa es, pa%ti?#rlarl eﬁtgogl% rgfal,llggzegltr1 to uthcgo‘r)nrbosis. For
example, a cofBFinF B pHinFRICELHEAPT E)rééﬂi%e PE® Ay b used as a drug or

& inventio
therapeutic aggtakfosany-hianibesisppal theterytianplaiche tadairésicked deisrgen et Vit aiextibn,

including, but not Imiteel {0, aghics ey aeeiNRlodYPLBARsHRRIARE SagianChinBE sbleangina
transient ischemic alttac s, strokes, 25 peripheral vascular disease, preeclampsia/eclampsia, deep
venous thromisaéis dapmsdnshipamseehiisiasasthrdvasel mrrmabefnesrrard st B"&iﬁggiﬁgbenic

purpura, tarombgtis-andns@stenalicveamplisrtivnedalewingpnvasiveprocecd ndsomglaedngioplasty,
carotid endarter C:ig%IQOSt ABG é(hceosroeré?ﬁé’ ey bypa e%@r[{)oﬁm‘f&%?%ﬁa}’ﬁ%‘éélﬂagraﬂ surgery,

stent placements Snd Rsértion of endovascuiar devices an protheses. 30 [0054] Compounds and
pharmaceuticakcgmpisitiosndeyhé mdaritiofasiey slishybossekiied ipdie grdiralascsihponent
treatment regigg@(g%ghg.ombination with other therapeutic or diagnostic agents in the prevention or
treatment of thrombosis in a mammal. In certain 19 WO 20061039212 PCT/US20051034246
preferred embagisgpntsu&arBReNdsBiqitaomnagautisnbedmpositidry efitheiinventiorn: maybe
coadministered alo ith other compounds typically pr i jti .according to
generalIy]éjcce}ﬁéf’é}kﬁ?ig'e\%?Eaelal %Igfﬁgg%gﬁgﬂ chas %%&%ﬁﬁ%&gg%%%ﬁ%gﬁ%%ﬁ?g’ or other
antithromboticsdivafudidespratedtortgrs datenisiniitorsingdba eniaahitrsgerr 9 isedivaisr& 8 okinase,
prourokinase, sgpigkinaseyReRain @spidiwar wasiainctihatkesuagihatesmpaadministered

with the compounds of the present inyention incl antiplatelet compounds, fibrinolvti .
anti-inflammat&?f%fﬁ‘ﬁ@ﬂﬁ&gf%?ﬂég]&%ﬁ%&?&%% %%%Ir‘? L I%&H’-eé}&eggsg rg‘yl‘%(\)/(\%rﬁﬁa%a%gﬁig and
serotonin blockesgbSuitahtel drtipistetds detimpalingdlinbldly GRIB Fracdiragsisses, aspirin,
phosphodigstefaagllimpibiorsiaedfh (iemieANs AdaraplananissnlatfSuliahiaanigoagulants

include thrombin inhibitors, coumadin (Warfarin), heparin and Lovenox . Suitatge ntji-inflammatory
compounds indltEEtegR R FEERP AR BRSO EYo ) OIS ey RS RHEEEY ?ﬁﬁﬁ%%a e |
rheumatoid arthyitisr aganissCodadnifistiationg of Hiess agentsasvithtnegl tonhou fidepiiteé invention
may also aIIov¥ for aBpIicg.tic n of reduced doses of the thrombolytic agents and therefore minimize 15
potential hemorl? &giC Side-effects. Compounds and pharmaceutical compositions of the invention

may also act in g, synesgistic fashion Jo.Praxenlsaaesian fellevngeasuee essiihecessary 1o

20  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

25 mg/kg in a regimen of single or several divided daily doses. If a pharmaceutically acceptable
carrier is nsed in a pharmaceutical composition of the invention, typically, about 5 to 500 mg
of a compound of formulae I, Ia, Ib, Ic, Id orIe, is combined with a pharmaceutically
acceptable carrier as called for by accepted pharmaceutical practice including, but not limited
to, a physiologically acceptable vehicle, carrier, excipient, binder, preservative, stabilizer,

30 dys, flavor, ete. The amoumt of active ingredient in these compositions is such that a suitable

dosage in the range indicated is obtained.
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thrombolytic therapy and/or reduce the time to reperfusion. [0055] In related methods, the compounds
of the invention are useful for the prevention of a secondary ischemic event. In these methods,

compounds of thgdnyigagiar, or their 20 pharmaceutical compositions are aggyiRisigrgsdaa patient who
has suffered a primary ischemic event in an amount sufficient to prevent or reduce the likely

occurrence of a_secondary event. Geneyally, the primary an i iC is selected
from myocarcl%%ra%%%@%%@%%ﬁ% ¥ ar%%mrﬁ? %cﬁﬁ%g?(é%%ﬁgg%g@a&fyfﬁ%%%%%%%
translunrinal conaneryianiyiopastyndcobinasksitahapesatisrEionaToshieddantiteattack, 25
reversible ischepg perplogical delictarddniemyitient chavdisation HApakFheeampounds and
pharmaceutical compositions of the invention may be utilized in vivo, ordinarily in mammals such as
primates, (e.g??Wﬁ?ﬁ%Pﬁ%‘j?éli‘f‘é?éﬁ horses, cattle, pigs, dogs, cats, rats and mice, or in vitro. The
biologicalgroperties, as defined above, of a compound or a pharmaceutical composition of the
invention can be readily characterized by 30 methods that are well known in the art such as, for
example, by in vivo studies to evaluate antithrofibbWEEHeacy, and effects on hemostasis and
hematological parameters. 20 WO 2006/039212 PCT/US2005/034246 [0057] Subjects (typically
mammalian) in need of treatment usin%the compounds or Iphar.maﬁggslétg%al com Sos@iﬁi@g_gﬁy%;ethe
invention may BROAH MR tEFEEEDEHES A CRF IR PtRal eificacy. The dose and’method of
administration aivilkvanifetsubjentorsiabientliandshe: de péhibrithepoerkteh fastoPEag &ty pe of
mammal P(?i”%é&%ges‘i’?ag%q?%%\%%@%eqi%t{é GansHEMERL medisation: ovesall clisisalsendition, the

0

particular compoun ormulae |, la, Ib, Ic, Id or le, emplqayed, the spegific yse f hich the
compound or éﬁ@ﬂ’fﬂ%ﬁéﬁﬁé@'Séﬁ?ﬁfﬁﬁfﬁﬂ?@%ﬁi%‘&f’ﬁr%l%&%%ﬁmgﬁ%’%%ﬁé skilled in the
medical arts will igeeanize RIA%ST AharapeptioaibhaltegtivedoBages Heyive Hebésitﬂmgt?&% either in
vitro or in vivo %g%?%d%fsor e%%{‘eﬁ%@'%%é%ﬁ%%?g%‘c%%?ﬁﬁf@%&@éﬁk@%’r&@%ﬁﬂ%ﬂ of the

invention, indivi etefminations may be made to determine the optimal dosage required. The
range of therapeluticallydéfdtwniolbudagagibiivteafiereme h e Bird bEHTRESRTDN, the
therapeutig objactivesanehibecoBsitivmue hiereatient: harinisctanbyypetiedmicnedis, it may be
assumed the dosage is delivered intq the bodily fluids. For qther rout ]l ion, the
absorption effié‘i‘@ﬁ’%?%?}?ttﬁéhﬁ‘?ai%%lg}}f/rﬁg?té?}f/lnsl(r%ée osrcgna%ﬁ%%érﬁﬁ%%%ﬁ%ﬁ %g/%gegtgh&gégg%vgg?known in
pharmacology siéittedidihg byt Haminy emetedbarstdeshe whetpapidin ibiswprier#¥sage and modify the
route of administration as required to obtain the optimal therapeutic effect.

10062] The starting materials and the intermediates of the synthetic reaction schemes can

be isolated and purified if desired vsing conventional techniques, including but not fimited to,
20  filtration, distillation, crystallization, chromatography, and the like. Such materials can be

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

[0063] 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

25  most preferably and conveniently at about room (or ambient) temperature, e.g., about 20°C.
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[0059] The determination of effective dosage levels, that is, the dosage levels necessary to 20
achieve the desired result, i.e., platelet ADP receptor inhibition, will be readily determined by one
skilled in the art. &@&%Méﬁgpmaﬂons of a compound or pha(ma.ceutlcal cp@%%?%ag%agﬁthe 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 abo&@88i¢d. 1000 25 mg/kg in a regimen of single or
several divided daily doses. If a pharmaceutically a Etable car{'gr IS usg:d in a pharmaceutical

o ; . A -nitrgphenyl Jbenzanude
composition of the invention, typica 5 d of formulae |, la, Ib, le, Id or

; OIMTPOU
le, is combined with a pharmaceutically acceptable carrier as callgg for by accepted pharmaceutical
practice including, but not limited to, a physiologically cceptalje vehicle, carrier, excipient, binder,
preservative, stabilizer, 30 dye, flavor, etc. Th&-amount of active ingredient in these compositions is
such that a suitable dosage in the range indicated isiobtéined. 21 WO 2006/039212
PCTIUS2005/034246 [0060] The following préparatior@hnd examples are given to enable those
skilled in the art to more clearly under,%}tand ,g;md to |;Dactice thedg{esgnt in\{entioar}éc'}?e%eshould not be
considered as Mi#fithg the SeBH S HUIROSHIGH BT TREreR A58 hefnd TSt AR5 d" representative
thereof. 5 EXAdvRbE Sf 06| kherstirtntptesisnafs ahd4@ag entstios €8t prepadén! #sede compounds
generally are eiiigr.avaiiable fram Gammerciat sunpliess: e @R AR hagioa Coo s are

t

prepared by 1 ds known to those skilled in the art following procedures set forth in references

etho .

such as Fieseted iEers(Habmd mBrotgamit shinesewita  Bys arletR e PEnc 4801,
Volumes 1-15;;Rogd séhemistiynpi:Gathorampe (s Esevies SdisnosRuilisiders; 11989, Volumes
1-5 and Supplementals; Organic Reagtion Il : : r Volumes 1-40. The
following ]st@nthce[;?i%nr&én’a tpgﬂgsagﬁ{gerﬁv edgro r%og%%%%ﬁgﬁéﬁgﬁé}éﬁ (\eé, dlé&mﬁért]ﬁ%%gg%y which the

compounds of itreppraseen({lhyention taneBosyh endshetrid Aot TMESAESAdRS to these synthetic
reaction schemgs canRemadeanswilbe syasesied duane whkiledindhermdavitgreferred to the
disclosure contained in this Application, [0062] The starting materials.and the intermediates of the
synthetic reactfépf%‘é%?éﬁ@gﬁ{%%d@é?ét@“ﬁ’aﬁ urﬁ’#‘%ﬁ%&%ﬁ%@ I@%}fﬁuéec%ﬁrﬁgn%os}ﬁgﬁegc Iniques,
including but nptdirbi@EPid; 220 ditraliondidistitatior: effstatiritonaterirbnmidiodraphgmatianthe like. Such
materials Gan e characigrized,Vsing.coRERianalhmeans dnrlysingirhysisahsanstantsand spectral

data.

solution (3 mL) and mixture stirred for 1 hr. The methanol was removed and the residue

acidified and extracted with ethyl acetate. The ethyl acetate layer was dried, filtered and

evaporated to yield 1.5 g (85%) of N-(4-methoxybenzyl)-4,5-difluoro-2-hydroxybenzamide

as a white solid, RP-FIPLC: 2.67 min; ES-MS (M+H)" = 295.0; 1H-NMR (DMSO-dg) &
20 (ppm): 6.8 (dd, 1 H), 7.9 (dd, 1 H), 7.94 (d, 2 H), 8.24 (d, 2 H).

Example 2

6.7-difluoro-3-{4-nitrophenvl)-2.3-dihvdrobenzo[e][ 1,3 1oxazin-4-one

T
F 0)

[0065] To 4,5-difluoro-2-hydroxy-N-(4-nitrophenyl)benzamide (0.13 g, 0.44 mmol) in

25  toluene (5ml) was added paraformadehyde (0.3 g, 10mmol) and p-toluenesulfonic acid
(0.01g, 0.05mmol) and the reaction heated to 120°C for 3hr with azeotropic removal of water.
Saturated sodium bicarbonate (10ml) was added and product extracted with ethyl acetate,
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[0063] 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 -78C to
about 150C, morg preferably from about 0C to about 125C, and 25 most pigfesablysanggonveniently
at about room (or ambient) temperature, e.g., about 20C. 22 WO 2006/039212 PCT/11S2005/034246
Example 1 4 5-difluoro-2-hydroxy-N-(4-nittophenyl)benzamide . FAN E. [0064] To a
solution 4,5-diﬁﬁ?ﬂ'83’f¥ﬁ%§?/m A5t %\ué%? 1 gd‘ %Eﬁ%%??%r%p%r%y l%%ﬁ%éé}nﬁ_t#%@d%?%auﬁto Umezyv,
U.S. Patent N6-(8, 4664612 pyditiineot2nmly st ddadt et & it 08 MEMP mol) and the
mixture was s&#g at:r%%ge[@gm&g@}gm. R @,ﬁ};jﬁ eededh X0 Heiddq m)y sadextcted with
ethyl acetate. The €ethyl acetate was evaporated and the residue taken up in dichloromethane (10
mL). To this satEdfiwadadidéd &¥htyl 10 chloride (1 mL) and few drops of dimethylformamide and
stirred for lhr at room temperature. The solvent was regggved and the acid chloride was re-dissolved
0 a dichloromethane solution (10mL)

ofp-nitroaniline (0.880 mL, 6,5 | X I [ Z ed new, peak by HPLC and

H sstarting materiar. 1 Hforomiel was removed and the
residue dissolved in methanol and to it added 10% aqueois Na@H solution (3 mL) and mixture stirred

g acfdifidd and extracted with ethyl acetate. The

ethyl acetate layer was dried, filtered and évapBratedio Yiefd 1.5 g (85%)

ofN-(4-methoxybenzyl)-4,5-difluoro-2-hydroxyhepzamide as a white solid. RP-HPLC: 2.67 min;
ES-MS (M+H)+ = 295.0; IH-NMR (DMSO-d%) 8 20 ?ppm): 6.8 (dd, 1 H), 7.9 (dd, 1 H), 7.94 (d, 211),
8.24 (d, 2 H). Example 2 F 7-difluoro-3-(4-nitrophenyl)-2 3-dihvdrobenzo[e]11 3loxazin-4-one O/ NO2
F(\N\ F OJ [996§] Trus,5-giflusrecs 2hutirepedyii4; hiibphrebsdfobidahder{id480g (044&mmol) in 25
toluene (5m1) was added parafprmadehyde, (039 JOMBehaRdR:RHLD3aH oNC AR in
10 tetrahydrofuran) and the reaction heated to 140°C for 1br. Water was added and product
extracted with ethyl acetate, dried over anhydrous sodium sulfate and concentrated to give
0.42mg (81%) of 6-fluoro-7-(methylamine)-3-(4-nitrophenyl)-2,3-
dihydrobenzo[e][1,3Joxazin-4-one. RP-HPLC: 2.38 min; ES-MS (M-+HY = 318.0; 1H-
NMR (DMSO-dg) 8 (ppm): 3.1 (5,3 H), 5.73 (5, 2 H), 6.2 (d, 1 H), 7.38 (d, 1 H), 7.61 (4, 2
15 H),82(d,2H).
Example 4

3.(4-aminophenyl)-6-fluoro-7-(methylaming}-2.3 -dihvdrobenzolell 1.3loxazin-4-cne

[0067] To a suspension of 6-fluoro-7~(methylamino)-3-(4-nitrophenyl)-2,3-

20 dihydrobenzo{e][1,3]oxazin-4-one (0.108 g, 0.33 mmol) in ethanol (6 mL) under Ar was
added 10% Pd/C (0.04 g, 0.03 mmol Pd}. The mixture was hydrogenated under 1 atm H2
overnight, filtered through Celite and concentrated to give 0.096 g (98%) of 3-(4-
aminophenyl)né-ﬂuoro—’7-(methylamino)-2,3—dihydrobenzo[e][1,3}oxazin-4-one- RP-HPLC:
1.37 min; BS-MS (M+H)" = 288.0; 1H-NMR (MeOH-dy) 8 (ppm): 2.8 (s, 3H), 3.5 (s, 2 H),

25 6.2(d, 1H),72(d2H),73(d,2H),7.4(d, 1 H).
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(0.01g, 0.05mmol) and the reaction heated to 120C for 3hr with azeotropic removal of water.
Saturated sodium bicarbonate (IOml) was added and product extracted with ethyl acetate, 23 WO
2006/039212 PCMH%&Q@JA)MZ% dried over anhydrous sodium sulfate gag.concentrated to give
0.11mg (81%) of 6,7-ditfluoro- 3-(4-nitrophenyl)-2,3-dihydrobenzole][1,3]oxazin-4-one.RP-HPLC: 2.54
min; ES-MS (M+H)+ = 307.0; IH-NMR (MeOH-d4) S (ppm): 5.78 (s, 2 H), 7.04 (dd, | H), 7.64 (d, 2 H),
7.82 (dd, 1 H), 8.3 (d, 2 M. 5 Example _3 6 fluoro 7-(meth ly amino)-3-(4-nitrophenyl)-2
3-dihydrobenzofelil 3loxazin-4-one O /NO2 F~ ~N/QJH [0066] To :
6,7-dif|uoro-3-(4-nitrophenyl)-2,3-dihydrobenzo[e%&%inA-one (0.05 g, 0.16 mmol) in dimethyl
sulfoxide (0.5m1) was added m iop | \ ‘
heated to 140C for Ih:AveRiorsk
anhydrous sodium sulfate and concentheted ¢& [diex ‘ =iy
6-fluoro-7-(methylamino)-3-(4-nitrophenyl)-2,3- dihydrobenzo[e][1,3]oxazin-4-one. RP-HPLC: 2.38 min;
ES-MS (M+H)+= 318.0; 1H- NMR (DMSO-d6) 8 (ppm): 3.1 (s, 3 Eﬁh (s,2H),6.2(d,1H), 7.38 (d,
I .

1 H), 7.61 (d, 2 15 H), 8.2 (d, 2 H). Example 4 3(4 aminoghenyll-6fltpro-7-(methylamino)-2
3-dihydrobenzofel(1,3loxazin-4-one O/ NH2 N\ g suspension of

6-fluoro-7-(methylamino)-3-(4-nitrophenyl)s2,3'20 obenzof&][1,3]oxazin-4-one (0.108 g, 0.33
mmol) in ethanol (6 mL) under Ar was .- 1G% Pd/C (0.04 g, 0.03 mmol Pd). The mixture was
f i ens

hydrogenated under 1 arm H2 overﬁig t; through Celite and concentrated to give 0.096 g
(98%) of 35(4- aminophenyl)-6-fluoro-7-(methylamino)-2,3-dihydrobenzo[e][1,3]oxazin-4-one.

25 6.2 (4, 1 H) OB, BAFHS BT PAGH  p oag ey B 2665 3, 555 ZE
dihydrobenzo[e]i1,3]oxazin-4-one (Ex. 4) (130 mg, 0.45 mmol) and (5-Chloro-thiophene-2-
sulfonyl)-carbamic acid ethyl ester (150 mg, 0.53 mmol, 1.2 eq) in dry 1, 4-dioxan (3 mL)
was heated at 110°C for 2hr. Upon cooling, the reaction was concentrated in vacuo and the

10 crude residue was purified by HPLC (C-18) to give 86 mg (37%) of pure 1-(5~
ohiorothiophen~2-ylsulfonyl)—3a(4-(6-ﬂuoro—7-(methylamino)—4—ox0-2H-
benzofe[1,3]oxazin-3(4H)-yl)phenyljurea. RP-HPLC: 2.49 min; ES-MS (M+H) = 511.0;
1H-NMR (MeOH-dg) 8 (ppm): 2.8 (s,3H), 5.4 (5,2 H), 62 (¢, 1 H),6.9(4,2H),7.1(d. 2

H), 7.3 (d, 1 ), 7.4 (d, 1 H), 7.5 (d, 2 ED.
15

Example 6

4 A-difluoro-2-hydroxy-N-(3-methyl-4-nitrophenvl)benzamide

NG

PO
Fﬂ“
H
F OH

[0069] RP-HPLC: 2.8 min; BS-MS (M+H)" = 309.0; 1H-NMR (MeOH-ds) 8 (ppm): 2.6
20 (5,3 H), 6.9 (dd, 1 H), 7.7 (m, 2 H), 7.9 (dd, 1 H), 8.0 (4, 1 H).
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WO 2006/039212 PCT/US2005/034246 Example 5 1-(5-chlorothiophen-2-ylsulfonyl)
3-(4-(6-fluoro-7-(methylamino)-4-oxo-2H- benzolelll 31oxazin-3(4H)-yl)phenyl)urea CI /HH O OSo
FNII\ON10OJ 5 H[00681 A mixture of 3-(4-aminophenyl)-6-fluoro-7-(methylamino
dihydrobenzo[e][T%]%%{%ﬁ 2 one (Ex. 4) (130 mg, 0.45 mmol) and (5- ChIopr(é(T{H|Soz|%(f1e{'rf’ide2
sulfonyl)-carbamic acid ethyl ester (150 mg, 0.53 mmol, 1.2 eq) in dry 1, 4-dioxan (3 mL) was heated
at 110C for 2hr. Upon cooling, the reaction was &m&lﬁ&ed in vacuo and the 10 crude residue was
purified by HPLC (C-18) to give 86 m
cblorothiophen-2-ylstifoli{ion e famaly RO AORO=21

benzo[e][1,3]oxazin-3(4H) yI)phenyI)urea ‘RP- HPLC 2. 49 mip,.ES- MS (M+H)+=511.0; 1H NMR
(MeOH-d4) 6 (ppm): 2.8 (s, 3 H), 5.4 (s, 2 H), 62( 1 d 2 H),7.1(d, 2 H),7.3(d, LH), 7.4
(d, 1 H), 7.5 (d, 2 H). 15 Example 6 4 4-di -methyl-4-nitrophenvl)benzamide O
NO2 1 /H F OH [0069] RP-HPLC: 2.8 min; E (MF11)+= 309.0; 1H-NMR (MeOH-d4) 6 (ppm): 2.6
20 (s, 3H), 6.9 (dd, 1 H), 7.7 (m, 2 H), 7.9"(dd, 1H§)80(d 1 H). 25 WO 20061039212
PCT/US2005/034246 Example 7 6 7 difluoro-3-(3-methyl-4- nltrogheHyI\)rMR

3-dihydrobenz#J8Tpl. 31oxaR U ke 20Nerp B NS (M+H)™ ~ 321 (MeOH-ds) 5

5 (ppm): 2.6 (s, 3 H), 5.7 (s, 2 H), 7.1 (ad, 1 H), 7.45 (d, 1 H), 7.48 (d, 1 H), 7.8 (dd, 1 ), 8.0
(d, 2 H).

Example 8

6-fluoro-3-(3-methyl-d-nitrophenvD-7-(methvlamino)-2.3-dikydrobenzo[e]{1.3]oxazin-4-one

/EINO:B
FI:(U\/]
N O

10 r

[0071] RP-HPLC: 2.54 min; ES-MS (M+H)" = 332.0; 1H-NMR (MeOH-d,) 8 (ppm}): 2.2
(s,3H),2.8(s,3H),5.6(s,2H),62(d, 1H),7.0(d, 1 H),74(d, 1 H),7.7(d, 1H),8.1(d,1
H.

Example 9

15 3-(4-amino-3-methviphenyi)-6-fluore-7-(methylamine)2.3-dinvdro[e! 11.3joxazin-4-one

[0072] RP-HPLC: 1.36 min; ES-MS (M+H)" = 291.0.
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F / OJ [0070] RP-HPLC: 2.69 min; ES-MS (M+H)+= 321.0; 1H-NMR (MeOH-d4) 6 5 (ppm): 2.6 (s, 3
H), 5.7 (s, 2 H), 7.1 (dd, 1 H), 7.45 (d, 1 H), 7.48 (d, 1 H), 7.8 (dd, 1 H), 8.0 (d, 2 H). Example 8 6
fluoro 3 (3 methyl-4-pisraphenyl)-7-(methvlamino)-2 3-dihydrobenzolel[1,319xagzin:4:a08,L0 / NO2 F IN
N Ol 10 H[00711 RP-HPLC: 2.54 min; ES-MS (M+H)+ = 332.0; 1H-NMR (MeOH-d4) S (ppm): 2.2
(s,3H),2.8(s,3H),5.6(s,2H),6.2(d,1H),7.0(d,1H),7.4(d,1H),7.7(d,1H),8.1(d,1 H). Example 9 15 3
(4-amino 3 methylphenyl)-6-fluoro-7- (methylamiﬁgﬂl@%%dro[elf 1 3loxazin-4-one O NH2 F\ N\ [ ff
N OJ H[00721 RP-HPLC: 1.36 min; ES-MS (M+H)+= 2%1 .0. 72 WO 20064 9213 :
PCT/Us2005/03424éiéﬁ§$¥§1€%@*2""13‘ﬂf°“"“ -3-(4-(6-lnoro: 7-{methylamino)-4-0x6-2H
1-(5-chlorothiophen-2-ylsulfonyl)-3sédz(Be UG i hay hplpheD) nzolel[1
3loxazin-3(4H)-yl)-2-methylphenyl urea Cl S0 / NuN 0 0 F I \ N 0 N / 0) H 5 10073] An analogous
amide coupling procedure to that described in Ex. 1 was performglth

ZA

2-(chlorocarbonyl)-4,5-difluoropheiryl acetate (Ex. 1) and.3-meth

g LT d%
N o

5 [0073] An analogous amide coupling procedure to that described in Ex. 1 was performed
with 2-(chlorocarbonyl)-4,5-difluorophenyl acetate (Ex. 1) and 3-methyl-4-
nitrobenzenamine. Ring cyclization was performed using paraformaldehyde as described in
Ex 2. Methyl a‘mine displacement of the flucrine was performed analogous to the procedure
outlined in Ex. 3. Reduction of the nitro group was effected using the procedure outlined in

10 Ex. 4. Coupling to form the sulfonylurea urea was achieved using the method described in
Ex.5 to‘ give 1-(5-chlorothiophen-2-ylsulfornyt)-3-(4-(6-fluoro-7~(methylamino)-4-oxo-2H-
benzo[e][1,3]oxazin-3(4H)-yl)-2-methylphenyljurea. RP-HPLC: 2.54 min; ES-MS (M+H)"
= 524.0; 1H-NMR (MeOH-ds) & (ppm): 2.2 (s, 3 H), 2.8 (s, 3 H), 5.4 (5,2 H), 6.2(d, 1 H),
6.9 (d, 1 H), 7.05 (dd, 1 H), 7.1 (4, 1 H), 7.35 (d, 1 H), 7.39(d, 1 1), 7.7 (4, 1 H).

15 Example 11

4 A-difluoro-2-hvdroxy-N-(2-methoxy-4-nitrophenyl)benzamide

o NO,
J@f ;
F OH O\

[0074] RP-HPLC: 2.8 min; ES-MS (M+H)" = 325.0.
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nitrobenzenamine. Ring cyclization was performed using paraformaldehyde as described in Ex 2.
Methyl amine displacement of the fluorine was performed analogous to the procedure outlined in Ex.
3. Reduction of thg, Bilig.eraup was effected using the procedure outlined ig d@ukx04sfeRypling to form
the sulfonylurea urea was achieved using the method described in EXx. 5 to give
1-(5-chlorothiophen-2-ylsulfonyl)-3-(4-(6-fluoro-7; &metgg!gnino) -4-0x0-2H-
benzole][1,3]oxazin-3(4H)-yl)-2-methylphenyl)u LC: 2.54 min; ES-MS (M+H)+ =524.0;
1H-NMR (MeOH-d S {ppm): Hyn&Q4d, 1 H), 7.05 (dd,
1 H) 7.1 (d 111),

67 difluoro 3 (2 methoxv 4- nitrophenyl) 2': hydrolénzple]jl 3loxazin-4-one 0/ NO2 -j11 FNF1/0
O, [0075] RP-HPLC: 2.6 min; ES-MS (M+ 337.0 5dxample 13 6 fluoro 3 (2 methoxv 4
nitrophenyl)-7-(methylamino-2 3- dlhydrobenzo(el 13 oxazm -4- one O NO2 N OJI O, H 10 [0076]

RP-HPLC: 2.4
(4-amino-2- mM%p%?ny -b- Iuoro- Zé %ﬁ @n%n 0)2 3- dlhydrofelll 3loxazin-4-one O/NH2 F ~IN
~ N/OJ (3

Example 13

6-fluoro-3-(2-methoxy-4-nitropheny)-7-(methylamino)-2.3-dikydrobenzofe] [1.3]oxazimn-4-

one

NO
0 QD/
Fm
o
N 0 ~
H

10 [0076] RP-HPLC: 2.42 min; ES-MS (M+H)" = 348.3

: Example 14

[0077] RP-HPLC: 1.39 min; ES-MS (M+H)™ = 318.0

15
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H [0077] RP-I- PLC: 1.39 min; ES-MS (M+H)+=318.0 15 28 WO 2006/039212 PCTIUS2005/034246
Example 15 1-(5-chlorothiophen-2- Is~yll)-3-(4-(6-fluoro-7-(methylamino)-4-oxo-2H- benzole][1
3loxazin-3(411)-Wis3unatheyprhenyl urea Cl sHH N uN.s O Fe N~ 10 Q.Q.8.310078] An
analogous amide coupling procedure to that described in Ex. 1 was performed on
2-(chlorocarbonyl)-4,5-difluorophenyl acetate (Ex. 1) and 2-methoxy-4-nitrobenzenamine. Ring

cyclization was performed using paraformaldeh ribed in Ex 2. Methyl amine displacement
of the fluorine was performed analogoys to the pracedure outlined ip Ex. 3. i_ ?dﬁégét%- n of the nitro
group was effected u%@c—ﬁl%ci%@u??glg%?e"éﬁ%’ﬁ@g)f%é Skt gii?r%e?clj%f of Stifonyl urea was

X 4.-Coup

(A s)-3-methoxyphenyl

e arhelt k.3 urea

achieved using the method describ
chlorothiophen-2-ylsulfonyl)-3-(4-(6-fluoro-7-(methylamino)-4-oxo-2H-
benzole][1,3]oxazin-3(4H)-yl)-3-methoxyphenyl)urea. RP-HPLC: 2.6 in; ES-MS (M+H)+ =540.9;
1H-NMR (MeOH-d4) S (ppm): 2.8 (s, 3 H), 3.82 (s, 3 H), &.3 (8, 2 F)%.2 (d, 111),
6.9(dd,IH),7.1(d,IH),7.18(d,1H),7.3(d,1H),7.36¢d,1 Xr)““ mple 16

oxybe

N-(2-(2-ethoxyethoxy)-4-nitrophenvl)-4 5-diflucto- fz&mide O NO2F~N ~F | OH

O'----O--" [0079] RP-BPLC: 3.4 min; ESA lxgzéj"\/\h 83.3; 1H-NMR (DMSO-d6) S (ppm): 1.0 (t, 3
H), 3.52 (q, 2 H), 3.8 (t, 2 H), 4.3 (t, 2, 70 1ad, 1 H>7.9 (m, 3 H), 8.6 (d, 1 H), 11.1 20 (bs, 11-1).
29 WO 2006/039212 PCT/US20051054246

5 [06078] An analogous amide coupling procedure to that described in Ex. 1 was performed

on 2-{chlorocarbonyl)-4,3-difluorophenyl acetate (Ex. 1) and 2-methoxy-4-nitrobenzenamine.
Ring cyclization was performed using paraformaldehyde as described in Ex 2. Methyl amine
displacement of the fluorine was performed analogous to the procedure outlined in Ex. 3.
Reduction of the nitro group was effected using the procedure outlined in Ex. 4. Coupling to

10 form the sulfonyl urea was achieved using the method described in Ex. 5 to give 1-(5-
chlorothiophen-2-ylsulfonyl)-3-(4-(6-fluoro-7-(methylamino)-4-oxo-2H-
benzo[e][1,3 joxazin-3(4H)-y1)-3-methoxyphenyljurea. RP-HPLC: 2.6 min; BS-MS (M+H)"
= 540.9; 1H-NMR (MeOH-d;) & (ppm): 2.8 (5,3 H), 3.82 (5,3 H), 5.3 (5,2 H), 6.2 (d, 1 H),
6.9(dd, 1H), 7.1(d, 1 H), 7.18 (4, L H), 7.3 (4, 1 H), 7.36 (4, 1 H), 7.6 (d, 1 H).

15 Example 16

N-(2-(2-ethoxvethoxy)-4-nitrophenyl}-4,5-difluoro-2-hydroxvbenzamide

| o NO,
pOa.
Ho9
F OH ~NeTTN
[0079] RP-HPLC: 3.4 min; BS-MS (M+H)" = 383.3; IH-NMR (DMSO-d6) & (ppm): 1.0

t, 3 H), 3.52 (g, 2 H), 3.8 (t, 2H), 43 (t, 2 H), 7.0 (dd, 1 H), 7.9 (m, 3 H), 8.6 (4, 1 H), 11.1
20 (bs, 1 H).
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Example 17 3-(2 ethoxyethoxy 4-nitrophenyl)-6 7-difluoro-2.3-&ydrobenzo(el(1 3loxazin-4-one O/
NO2 F N\ F OJ O"/-O” [00801 RP-HPLC: 3.3 min; ES-MS (M+H)+= 395.0; 1H-NMR (DMSO-d6) S

(ppm): 0.98 5 (t, g, 2 H), 3.6 (t, 2H),4.2(t, 2H),55 (s, 2H)7 féjs%l_% (d,1H), 7.8
(dd, 1 H), 7.9 (d, \fql})&?{gél(% 1 H). Example 18 6-fluoro-3-(2- ethoxyethoxy- - é%)%
-7-(methylamino)-2 3- 10 dihydrobenzo(el11.3]Joxazin-4-one O/ NO2 FA\N\N1/0J O H[00811
RP-HPLC: 3.05 min; ES-MS (M+H)+= 406.2; 1HEXamRIeR1SO-d6) 6 (ppm): 1.04 (t, 3 H), 3.28 (s, 3
H), 3.42 (q, 2H)36(t2H)42(t2H)5452H 62 A 5 (d, 1 H), 7.8 (dd, 1
H), 7.9 (d, 1 M. 1&-Esethanysthexyi-ds NEO T 2 {athytariino)2
3-dihydro[el(1. Bloxazm 4 one O/ NH2 F \ N\ N OJ O~ /ONA)-| [0082] RP- HPLC 1.9 min; ES-MS
(M+H)+=376. 20 30 WO 2006/039212 PCT/US200 246 Example 20 I-(5
chlorothiophen-2-y|suIfonyl)-3-(3-(2-eth6mﬁkmorc -7-(methylamino)-4- oxo 2H-benzo[el[1

N

o)

31oxazin-3(4m-v1)phenylurea Cl HH s g ~-
(4m-v1)phenyl) S S 0~

[0080] RP-HIPLC: 3.3 min; ES-MS (M+H)* = 395.0; 1H-NMR (DMSO-ds) 8 (ppm): 0.98
5 (4 3H), 3.42 (g, 2 H), 3.6 (5 2 H), 4.2 (1, 2 H), 5.5 (5, 2 H), 7.4 (dd, 1 H), 7.6 (d, 1 H), 7.8
(dd, 1¥0), 7.9 (d4, 1 H), 7.97 (4, 1 H).

Example 18

6-flucro-3-(2-ethoxvethoxv-4-nitrophenyh-7-(methylamine)-2,3-

10 dihvdrobenzolell 1,3 oxazin-4-one

o NO,
U
\u 0) O\/\O/\
[0081] RP-HPLC: 3.05 min; ES-MS (M+H)" = 406.2; 1H-NMR (DMSO-ds) & (ppm):

1,04 (t, 3 H), 3.28 (s, 3 H), 342 (q, 2 ), 3.6 (1, 2 H), 4.2 (t, 2 H), 5.4 (5, 2 H), 6.2 (d, 1 H),
7.3(d, 1 H), 7.5 (d, 1 H), 7.8 (dd, 1 H), 7.9 (4, 1 ED).

15 Example 19

3-( 4-amino-2-ethoxvethoxyphenvyl)-6-fluoro-7-(methylamino)2,3-dihydrolel[1.3loxazin-4-

one

H
o) N
Ty
\E o O\/\O/\\

[0082] RP-HPLC: 1.9 min; ES-MS (M+H) = 376,

20
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I FINTININOH 5][0083] An analogous amide coupling procedure to that described in Ex. 1 was
performed on 2-(chlorocarbonyl)-4,5-difluorophenyl acetate (Ex. 1) and 2-(2-ethoxyethoxy)-4-
nitrobenzenamine. Ring cychzation was performed using paraformaldehyde as described in Ex 2.
Methyl amine disPIE&#{&HEBf the fluorine was performed analogous to thefrobedté>Gifiined in Ex.
3. Reduction of the nitro group was effected using the procedure outlined in 10 Ex. 4. Coupling to form
the sulfonyl urea was achieved using the metho&xissoithid in Ex. 5 to give

1-(5-chlorothiophen-2- ylsulfonyl) -3- (3 (2 ethoxyethoxy) 4 (6 -fluoro-7- '
(methylamino)-4ld$a gopige] 2871h SREEIEY e SR -ERBIV AR E S MS
(M+H)+=599.2, 601. 3 (CI) 1H- NM&(@M , 81 ( i 44 bhn2T

(t, 2H),4.1(, 2H),5.3(s,2H),6.8(dd, 1 H), 69(d 1H) 70(d 115H) 7.3 (d, IH) 739(d 1H)
7.49 (d, 1 H). Example 21 O NO2 N F OH O-" [0084] RP-HPLC: 3.43 min; ES-MS (M+H)+ = 382.2.
31 WO 20061039212 PCTIUS20051034246 Example 2 OI_Z‘ O 3 N F1/0 -) [0085] RP-HPLC:

2.18 min; ES-MS (M+H 394.2.5 Example 23 O/ | [0086] RP-HPLC: 2.1 min;
ES-MS (M+H)+= 405.0. Example 24 ,, \‘
| I;&

5 J0083] An analogéus amide coupling procedure to that described in Ex. 1 was performed
on 2-(chlorocarbonyl)-4,5-difluoropheny! acetate (Ex. 1) and 2-(2-ethoxyethoxy)-4-
nitrobenzenamine. Ring byc]ization was performed using paraformaldehyde as described in
Fx 2. Methyl amine displacement of the fluorine was performed analogous to the procedure
outlined in Ex. 3. Reduction of the nitro group was effected using the procedure outlined in

10 Ex. 4. Coupling to form the sulfonyl urea was achieved using the method described in Ex. 5
to give I—(5-chlorothiophen—2~ylsu1f0ny1)—3—(3-(2—ethoxyeﬂloxy)A-(6~ﬂuoro—7-
{methylamino)-4-oxo-2H-benzole][ 1,3]oxazin-3(4H)-ylphenyljurea. RP-HPLC: 3.14 min;
ES-MS (M+H)" = 599.2, 601.3 (CD); 1H-NMR (DMSO-ds) & (ppm): 1.04 (1, 3H), 2.8 (s, 3
H), 3.42 (g, 2 H), 3.7 (t, 2 H), 4.1 (¢, 2 H), 5.3 (5, 2 H), 6.8 (dd, 1 H), 6.9 (d,1H),7.0(d, 1

15  H),7.3(d,1H),7.39(d, 1 H), 7.49 (d, 1 Hj.

Example 21

ol

[0084] RP-HPLC: 3.43 min; BES-MS (M+H)" = 382.2,
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O/NH2 FI~\NN,OJ10H 1 [00871 RP-TLC: 1.44 min; ES-MS (M+H)+ = 375.1 Example 251 (5
chlorothiophen-2-ylsulfonyl)-3-(3-(2-(dmethylamino)ethoxy)-4-(6-fluoro-7- (methylamino)-4-oxo-2H-b
enz o (el [ 131 oxazin-3 (4H)_yhphenyhnrea.Cl NyNO~S FOO O ~N/0OJO~~Ni15H 32 WO
2006/039212 PCHRA8YIBE 34246 [0088] An analogous amide coupling [})r%ygﬁﬂ’l”éﬂf%‘%%t described
in Ex. 1 was performed on 2-(chlorocarbonyl)-4,5-difluorophenyl acetate (Ex. 1) and
2-(2-(dimethylamino)ethoxy)-4- nitrobenzenamiréxazale ddclization was performed using
paraformaldehyde as described in Ex 2. Methyl amine displacement of the fluorine was performed
analogous to the procedure 5 outlined in Ex. 3. Bed he nitro group was effected using the
procedure outlined in Ex. 4. Coupling te.fo &S| urea urea was achieved using the method
described in Ex. 5 to give 1-(5-chlorothiop 2-yisulfanyl)-3-(3-(2-(dimethylamino)ethoxy)-4-(6-fluoro-
7-(methylamino)-4-oxo-2H-benzo[e][1,3joxaZin-8 4H)-y)bh/e\ ﬁurea. RP-HPLC: 2.46 min; ES-MS
(M+H)+ =598.2; 1H-NMR (MeOFI-d4) 5 (ppm): 2.82 (s, 3), 2.86 (s, 3 H), 3.46 (t, 210 H), 4.4 (t, 2 H),

5.4 (s, 2 H), 6.2 (d, 1 H). 6,9 (dd, 1.H), 7.1.( 2(d.1H), 7.4 (d, 1H), 7.6 (d, | H), 7.64 (d, 1 H).
Example 26 (3% fifdro '%ﬁ%ﬁigﬁs’gﬂb%}gﬁg—l@(ﬁuar%’-g%l%_{methylamino)-4-oxo-2H- 15 benzo(elll

3loxazin-3(4H)-yl)-2 6-dimethvluhenyi)ureaCl HO S Y IN" 00

5 Example 23

o NO,
P S
~N O) O\/\N/
H [
[0086] RP-HPLC: 2.1 min; ES-MS (M+E)" = 405.0.

Example 24

10
[0087] RP-HPLC: 1.44 min; ES-MS (M+H)" = 375.1

Example 25

1-(5-chlorothiophen-2-yisulfonyD-3-(3-(2-(dimethylamino)ethoxy)-4-(6-fiuoro-7-

methviamino)-4-oxo-2H-benzol el 1,3 1oxazin-3(4F)-vl)phenylurea.

‘o

15
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FIINIO N/OJH [0089] An analogous amide coupling procedure to that described in Ex. 1 was
performed on 2-(chlorocarbonyl)-4,5-difluorophenyl acetate (Ex. 1) and 3,5-dimethyl-4-

nitrobenzenaminﬁ,&m/&g%zation was performed using paraformaldehydgtaﬁ[ggggﬂgggéin 20 Ex 2.
Methyl amine displacement of the fluorine was performed analogous to the procedure outlined in Ex.

3. Reduction of the nitro group was effected using the procedute outlined in Ex. 4. Coupling to form
the sulfonyl uré$hs ﬁ‘&ﬁ’é@gﬁ"ﬁ%ﬁﬁﬂc{ﬁ?ﬁ%&gﬂ% e§8%§’s§ﬁbéﬁﬁ#€ﬁ?ﬁ‘ 10 ghe cABHR
1-(5-chlorothiophBicRertsutiamyl)-8 (4 B:fogre 7k eatttry(Eanin opd2oRodifethylamino)ethoxy)-4-
benzo[e][1,3]oxazin:3 -ﬁﬁé:%%igugﬁa&%&bwgwﬁaaﬁgﬂﬁ Gra B3Ry E SsMS 2B Mt H) += 539;
1H-NMR(Me(§§&%)(;B}%%m): 2.17 (s, 6), 2.8 (s, 3), 5.4 (s, 2), 6.2 (d, 1), 6.85 (d, 1), 6.95 (d, 1), 7.3
(d, 1), 7.36 (d,‘-‘?1?9.%mlzmd?giﬁf?fiﬁ@ﬁm%%@f@%?ﬂﬁ%%%@ Ind oot
chlorothioghens2iilsutfopy| r3X4d(6:Bu araké Hine hplaninodfaxoadhl thenzafediite outlined in

Sloxezin-3(aH ) 2 metBONRENIER LI, 0NN 1) DD LD il 12 49R30) A

analogous amide coupﬁﬁ% roce%re to scribed in Ex. 1 was performed on

2-(chlorocarboByl e ZiaHLiGTeplasipicberatey ko ry did B eimsEr kRitBeA Bnif8 Ring
cyclization was pedaymeshysingRaaivsmaldehyis asdrsenegimEnzeVRInARITIN displacement
of the fluorine was performed analogous to the procedure outlined | . 3. iop of the nitro
group was effelete %;@l\fﬁ@qhé—“ ﬁ%%@dﬁ%mwy Zf’e @ Iﬁ?}l?n%i%% ?d?ﬁ?@h%%ﬁ]l%r%yﬁ%ea was
achieved usingihe.sethen), deisEriben, in2Hx, BEXGGVEd11(B), 7.1 (4, 1 H), 7.2(d, 1 H), 7.4 (d, 1 H),
chlorothiophens2-ylsulfanyl)- fluoro-7-(methylamino)-4-oxo-2H-
benzo[e][1,3]0&32@’-?;&4?—’%/??(2?%@2%oxyphenyl)urea. RP-HPLC: 3.12 min; ES-MS (M+H)+ = 540.9;
1H-NMR (DMSO-d6) 8 (ppm): 2.8 (s, 3), 3.82 (s, 3), 5.3 (s, 2), 6.2 (d, 1), 6.9 (dd, 1),7.1(d, 1), 7.28
(d,1),7.3(d, 1),7.7(d, 1),7.8(d, 1),84 (s, 1).

Example 26

(5-chlorothiophen-2-visulfonyl)-3-({4~(6-fluoro-7-(methvlamino)-4-oxo-2H-

15 benzo[e][1.3Joxazin-3(4H)-v1}-2.6-dimethviphenvlyurea
Cl
0 T X
wos
H

[0089] An analogous amide coupling procedure to that described in Ex. 1 was performed
on 2-(chlorocarbony!)-4,5-diflucrophenyl acetate (Ex. 1) and 3,5-dimethyl-4-
nitrobenzenamine. Ring cyclization was performed using paraformaldehyde as described in

20 Ex 2. Methyl amine displacement of the fluorine was performed analogous to the procedure
outlined in Bx. 3. Reduction of the nitro group was effected using the procedure outlined in
Ex. 4. Coupling to form the suifonyl urea was achieved using the DSC method described in
Ex. 34 to give 1-{5-chlorothiophen-2-ylsulfonyl}-3-(4-(6-fluoro~7-(methylamino}-4-0x0-2H-
benzole][1,3]oxazin-3(45)-y1)-2,6-dimethylphenyljurea. RP-HPLC: 3.03 min; ES-MS

25  (M+H)" = 539; 1H-NMR (MeOH-ds) 8 (ppm): 2.17 (s, 6), 2.8 (5, 3), 5.4 (5, 2), 6.2 (4, 1),
6.85(d, 1),6.95(d, 1),7.3(d, 1), 7.36(d, 1).
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15 Example 28 1 (5-chlorothiophene-2-ylsulfonyl)-3-(4-(6-fluoro-7-(methylamino)-4-oxo-2H- benzofelfl
3loxazin-3(4H)-yl)-2-(2-methoxyethoxy)phenyl)urea j0 O" O Nuft.' ~IIOFIN O S McHN" O) CI
[0091] An analoggys aisie Goupling procedure to that described in Ex. 1 waspesiosmesks20 on
2-(clilorocarbonyl)-4,5-difluorophenyl acetate (Ex. 1) and 3-(2-methoxyethoxy-4- nitrobenzenamine.
Ring cyclization was performed using paraformaﬁdgh qe described in Ex 2. Methyl amine
displacement of the ﬂuorlne was performed anaogt%yg‘?oﬁie procedure 34 WO 2006/039212
PCT/US2005/03424 pwasieiiested using the procedure
outlined in Ex. 4.C smg the DSC method described in
EX, 34 to give 1-(5-chlorothiophen2@Zgs 142(8 ; AP
benzole][1,3]oxazin-3(4H)-yl)-2-(2- methoxyethoxy)phenyl)urea RP- HPLC 3. 18 min; ES 5 MS (M+H)-
= 585; IH-NMR (DMSO-d6) S (ppm): 2.76 (s, 3), 3.40 (s, 3), 36(3 :§h18(t 2),5.5 (s, 2),6.2(d, 1),

6.84 (dd, 1), 7.1 (d, 1), 7.28 (d, 1), 7.3 (d, 1), 7.7 (d, 1), 719 (dHN 1), B.3% (s, I). Example 29 10
=Y OMe [0092] To a solution

N-(4-methoxybenzvl)-4 5-difluoro-2-hydroxybemza
D 22448Y in pyridine (2 mL) was added acetic

4,5-difluoro-2-hydroxybenzoic acid (1rg
anhydride (0.8 mL, 7 mol) and the mlxt ;
10% HCI (10 mL) and extracted the agétafé 1®intermediate with ethyl acetate. The ethyl acetate was
evaporated and the residue taken up in dichloromethane (10 mL). To this solution added oxalyl

chloride (1.mL) g few crops.of dmethianmamide aod ek onlalhe paliepipassemoved and

the acid cﬁlorl S Tre- ic ane (IOmL) and added slowly to dichloromethane
solution (IOmich Gffehinstisarepbebryictifineryheny el 6 hond PHEcHRSBh SRR SRS 2br

Ring cyclization was performed using paraformaldehyde as described in Ex 2. Methyl amine

displacement of the fluorine was performed analogous to the procedure outlined it Ex. 3.

Reduction of the nitro group was effected using the procedure outlined in Ex. 4. Coupling to
10 form the sulforyl urea was achieved using the method described in Ex. 34 to give 1-(5-

chlorothiophen-2-yisulfonyl)-3 (4-(6-fluoro-7-(methylamino)-4-0xo-2H-

benzo[e]i 1,3]oxazin-3(4H)-yl)-2-methoxyphenylurea. RP-HPLC: 3.12 min; ES-MS (M+H)"

= 540.9; 1H-NMR (DMSO-d¢) & (ppm): 2.8 (s, 3), 3.82 (s, 3), 5.3 (5, 2), 6.2 (4, 1), 6.9 (44,

1),7.1(d,1),7.28 (4, 1), 7.3 (4, 1), 7.7(d, 1), 7.8 (¢, 1), 8.4 (5, 1).

15 Example 28

1-(5-chlorothiophene-2-vlsulfonyl)-3-(4-(6-flnore-7-(methvl aming)-4-ox0-2H-~

benzolell 1.3 oxazin-3(4H)-vD-2-(2-methoxvethoxviphenylurea

i N2
/s
OB
F N §-

O) Cl

MeHN

[0091] An analogous amide coupling procedure to that described in Ex. 1 was performed
20  on 2-(chlorocarbonyl)-4,5-difluorophenyl acetate (Ex. 1) and 3-(2-methoxyethoxy-4-
nitrobenzenamine. Ring cyclization was performed using paraformaldehyde as deseribed in

Ex 2. Methyl amine displacement of the fluorine was performed analogous to the pro cedure
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20 showed new peak by HPLC and complete disappearance of the starting material. The
dichloromethane was removed and the residue dissolved in methanol and to it added 10% aqueous

NaOH solution (%@5332\/@%1{19““@ stirred for 1 hr. The methanol was remogg%}%%@ém%g%sidue

acidified and extracte ethyl acetate. The ethyl acetate layer was dried, and evaporated to
yield 1.5 g (85%) of N-(4-methoxybenzyl)-4,5-difluoro-2 25 hydroxybenzamide, as a white.solid.
R HPLC. o Tonied EEERIS (VTP 0 TS (D9GBTS PR T Hd 2). 6.5 (o
2), 6.6 (dd, 1),m4.6:(TplhBt6Sioa) 86 MDD RET HfP00 518642480 ddeaenbhd 80 3
(4-methoxybenzy 7-d{;‘é ['z2 -dio %r 2 XRZIN74- Q 2 [00931.To a

e e R MO 2 Sl

toluene solution'{ ifluoro-2 5 hydroxybenzamide (1.5 g, 5 mmol)
was added pabaferinHideieyadd@d50)-1- PraFlopRRRsBTUErEs RFoHfc 4eitt k@)?@‘f@?gTOSmmol)
E‘“d th re@Cti%Esz@ﬁggk 0 130G fpr@he Wilisazegtopisiemoral, of wate(s, Satsuated)sediim
icarbonate (50ml) was added and product extracted with ethyl acetate, drj us sodium
sulfate and cofkantf&tél ?ozéﬂrélfg‘dg(fgﬁ )7'1 ? 6’ 7\%Q‘f B’ lﬁ (%%S 79 tgdl?’vieg Ejdqw%r?
of3-(4-methoxyhenzyl)6,7-difluor-2,3-dihydrobenzole][1,3]oxazin-4-one. RP 10 HPLC: 2.64 min;
ES-MS (M+H)+ = 307.0; IH-NMR (MeOH-d4) S (ppm): 7.8 (dd, 1 H), 7.4 (d, 2 H), 6.8 (d, 2 H), 5.1 (s, 2
H), 4.6 (s, 2 H), 3.8 (s, 3 H). Example 31 3 (4 methoxybenzvl)6-fluoro-7-(methvlamino)2
3-dihYdrobenzolel[l 3loxazin-4-one O F ( N 15 MeHN / 0~/ OMe [0094] To
3-(4-methoxybenzyi)6, 7-difluor-2,3-dihydrobenz &Rareritcd®a zin-4-one (1.15 g, 3.7 nimol) in dimethyl
sulfoxide (10 mL) was added methyl am tetrahydrofuran) and the
reaction R&ated to 120C for |hA-$ArERE: s Foattte LNthR ethyl acetate, dried over
anhydrous sodium sulfate and concentrated to 20 give 1 g (85%) of
3-(4-methoxybenzyl)6-f|uoro-7-(methylan;gino)z,3- gihydrobenzo[e][1,3]oxazin-4-one. RP-HPLC: 2.82

min; ES-MS (M+H)+= 318.0; 1H- NMR (DMSO6) § (ppfn))7.6 (d, 1), 6.8 (d, 2), 6.4 (d, 1H), 5.0 (a,
2), 4.6 (s, 2), 3.7 (s, 3), 2.8 (s, 3). . OH OMe

[6092] To a solution 4,5-difluoro-2-hydroxybenzoic acid (1 g, 6 mmo]l, US0061666246) in
pyridine (2 mL) was added acetic anhydride (0.8 mL, 7 mol) and the mixture was stirred at
room temperature for 2 hr. To this added 10% HCI {10 mL) and extracted the acetate

15 intermediate with ethyl acetate. The ethyl acetate was evaporated and the residue taken up in
dichloromethane (10 mL). To this solution added oxalyl chloride (1 mL}) and few drops of
dimethylformamide and stirred for 1hr. The solvent was removed and the acid chloride was
re-dissolved in dichloromethane (10mL) and added slowly to dichloromethane solution
(10mL) of p-methoxybenzylamine (0.855 mL, 6.5 mmol). The reaction mixture after 2hr

20  showed new peak by HPLC and complete disappearance of the starting material. The
dichloromethane was removed and the residue dissolved in methanol and to it added 10%
aqueons NaOH solution (3 mL) and mixture stirred for 1 hr. The methanol was removed and
the residue acidified and extracted with ethyl acetate. The ethyl acetate layer was dried,
filtered and evaporated fo yield 1.5 g (85%) of N-(4-methoxybenzyl)-4,5-difluoro-2-

25  hydroxybenzamide as a white solid. RP-HPLC: 2.70 min; ES-MS (M+H)" = 294; TH-NMR
(CDsOD) & (ppm) 7.8 (dd, 1), 7.4 (d, 2), 6.8 (d, 2), 6.6 (dd, 1), 4.6 (s,2),3.8 (s, 3).
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36 WO 2006/039212 PCT/US2005/034246 Example 32 6-Fluoro-7-(methylamino)-2
3-dihydrobenzoFel11,3]oxazin-4-one 0 Fe NH McHN I [0095] To

3-(4-methoxybeRrgyenlang, 7-(methylamino)2,3-dihydrobenzole][1,3]oxaziabiA-08sa {44, 3.5 mmol)
added trifluoroacetic acid ((5 mL) and heated the reaction at 80C for 4hr. RP-HPLC showed formation
of new peak and disappearance of SM peak. Thgxggﬂjgg@acetic acid was removed under vacuum and
the residue suspended in ethyl acetate and washed With Saturated sodium bicarbonate solution. The
ethyl acetate was dried sfjliered; angd-evaporaied doadiaredrobenzolel1.3loxazin-4-one
6-Fluoro-7-(methylamino)-Z,3-dihydrobenzo[e][1,3]oxazin-4-one as 10 off-white solid (0.500 g, 72%)
after triturating with diethyl ether. RP-HPLC: 1.58gmin; ES- MS (M+H)+= 198.0; IH-NMR (CDC13) S
(ppm): 7.5 (d, 1), 6.4 (s, 1), 6.15 (d, 1), 5AY7 ﬁ 91 (sw3) Example 33 3 (3
(2-(dimetbylamino)ethoxy)-4-nitronhenyl)-64flug o-7)(ino)—2,3- 15
dihvdrobenzo[e]113]oxazin-4-one N1 of F OXF ON McRP¥eMethod A: Using substituted
4-fluoronitrobenzenes. [0096] To a solution i
6-Fluoro-7-(md#yimifos-Rizsinyavepe 2o pEb b ehendER 48582 g, 0.27 mmol) and
3-2-(5-fluoko-2piiraRbenmenrdN N ciMEiyet han ara e 4&formal dngleQ28D Moty &) in dry
dimethylformamide (2 mL) was add wdered cesium.carbopat . .4 eq). The
mixture was SIS Wﬁta@g%)@%g’@gtﬁ?ozha&%% i?'l%%%& eéél9 %%g%eggic(%ge&?ggtjggthe desired
product with etirtacpiatenithit ciwdEr3gwaedoodes vz eet (S8pdsicddods et was purified

by flash chromgtography{Q.give 48 mMe(Epdokohnyarnitiadany wroguatc BR-iréd 3. g8«min; ES-MS
(M+H)+= 405; Example 34

3 : .
1.3 g (86%) of 3-(4-methoxybenzyl)6,7-difluor-2,3-dihydrobenzofe][ 1,3 Joxazin-4-one. RP-
10 HPLC: 2.64 min; ES-MS (M+H)" = 307.0; 1H-NMR (MeOH-d;) & (ppm): 7.8 (dd, 1 H),

7.4(d, 2 H), 6.8 (d, 2 H), 5.1 (s, 2 H), 4.6 (s, 2 H), 3.8 (s, 3 H).

Example 31

3-(4-methoxvbenzyl)6-fluore-7-(methylamino)2.3-dihydrobenzofe][1.3 Toxazin-4-one

O
pOS RS}
MeHN O OlMe

[0a94] To 3~(4~methoxybeﬁzy1)6,7 -difluor-2,3-dihydrobenzo[e}[1,3]oxazin-4-one (1.15 g,

15

3.7 mmol) in dimethyl sulfoxide (10 mL) was added methyl amine (2.5 mL, 5 mmol, 2M
solution in tetrahydrofuran) and the reaction heated to 120°C for Thr. Water was added and
product extracted with ethyl acctate, dried over anhydrous sodium sulfate and concentrated to

20 give 1 g(85%) of 3-(4-methoxybenzyl)6-fluoro-7-(methylamino)2,3-
dihydrobenzo[e][1,3]oxazin-4-one. RP-HPLC: 2.82 min; ES-MS (M+H)" = 318.0; 1H-
NMR (DMSO-dg) & (ppm): 7.6 (d, 1), 6.8 (d,2), 6.4 (d, 1H), 5.0 (s, 2}, 4.6 (5, 2), 3.7 (s, 3),
2.8 (s,3).
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5 1 (5 chlorothiophene-2-ylsulfonvl)-3-(2-(2-(dimethylamino)ethoxy)-4-(6-fluoro-7-
(methylamino)-4-oxo-2H-benzo[e111 31oxazin-3-(4H)phenyl)ureaci SO O/NuN'sFN\I00O

McHN O) [0097]]he,abpNe; hitro intermediate (60 mg, 0.145 mmol) was reguceehiagengatalytic
hydrogenation conditions using 1 atm H2, 10% Pd/C (26 mg, 0.024 mmol Pd) in ethyl acetate 10 (2

mL) for 6hr to give 50 mg (87%) of 3-(4-amino-3-§2%dig§§1ylamino)ethoxyphenyl)-G
fluor-7-(methylamino)-2,3-dihydrobenzo[e][1,3]o 2=gne. ES-MS (M4-H)+= 375. [0098] To a
suspension of 5-chlorothigphene-2-sulfonamid 036 NN =disuccinimidyl
carbonate (DSC, 0.050 g, G.-%ng}%uffrgﬁt%‘?% %R@F%Qr?ﬁéﬁgi%ﬁgb%ﬂamﬂggﬁg%%&ramethylguanidine
(TMG, 0.040 mL). The resulting solution was stirred at rogm 15 temperature for 15 hr. The reaction
was concentrated and a solution of 3-(4-amino-3g(2-
(dimethylanrino)ethoxyphenyI)-6-quor-7-(methyIam|,3- Thydrobenzo[e][l,S]oxazin-4- one (0.055
g, 0.15 nunol) in acetonitrile (3 mL) was addag:+NTe r&Suiting solution was stirred at 70C for 9 hr. The
reaction was diluted with dichloromethane, washed with 0.5 N HC1, dried over sodium sulfate and
concentrated t@@vE cTude(sutiamytybenzyDigislwas plrtibyl byieo HPdin{eteeyatrlvaloxazn-
1-(5-chlorgthiophe n@f%@%ﬁ%@]"ﬂ&éﬁé@ﬁ%@@m E@EE'(‘@EI 2 tfkated the reaction at 80°C for
(6-fluoro- -(methyfa ﬁﬁo)-4-oxo-2H-ben;o[e 1,3]oxazin-3-(4H)phenyl urea (44 mg, 50%). RP-HPLC:
256 min; ES-Mis. (RB-HFLE siugyer-ormaronabesy sk &iiimrags )M p8E 473), 3.46 (t, 2), 4.4
(t, 2), 5.4 (s, 2)rifudshedde Bofd (olah rbinokdd (ehad) vacBufd ad), tHedetitind Jushéddd I eshBAdelat). 38 WO
2006/039212 PCT/US2005/034246 Example. 3 F N =3 99]
RPHPLC: 2,08 T RO VIS TS S G RN (OMC00L) S (o e 3%6&?5%%% 0.9, 29
(&, 3), 5.7 (s, 2pdegapurayd e rind HFlged - Gysivaeing), 7Aooty e d Iy Eamphe %6

10 off-white solid (0.500 g, 72%) after triturating with diethyl ether. RP-HPLC: 1.58 min; ES-

MS (M+H)" = 198.0; 1LH-NMR (CDCls) & (ppm): 7.5 (d, 1), 6.4 (s, 1), 6.15 (4, 1), 5.17 (s,
9),2.91 (s, 3)

Example 33

3-(3-(2-(dimethyiamino)ethoxv)-4-nitrophenyl)-6-fluoro-7-(methylamine}-2.3-

15 dihydrobenzole][1.3]oxazin-4-one

%
N

s

o

NO.
i @f 2
FD)‘E
MelkiN O

Method A:  Using substituted 4-fluoronitrobenzenes.

[0096] To asolution 6-Fluoro-7-(methylamino)-2,3-dihydrobenzo[e][ 1,3 Joxazin-4-one (Ex.
32) (54 mg, 0.27 mmol) and 3-2-(5-fluoro-2-nitrophenoxy)-N,N-dimethylethanamine (67.7
20 mg, 0.297 mmol, 1.1 eq) in dry dimethylformamide (2 mL) was added powdered cesium
carbonate (0.351 g, 1.08 mmol, 4 eq). The mixture was stirred vigorously at 65-70°C for §
ir, after cooling added water and extracted the desired product with ethylacetate. This crude
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O, NH2 FI\NII\INMe2 N'O0 H [0100] RP-HPLC: 1.59 min; ES-MS (M+H)i = 359.0. 10 Example
37ClI Me2NOSHH NI OllS~ OF-N\~00 1, OJH [0101] An analogous fluorine displacement
procedure to thaw W&?ﬂ@ Ex. 33 (Method A) was performed on
6-fluoro-7-(methylamino)-2,3-dihydrobenzo[e][1,3]oxazin-4-one (Ex. 32) a
5-fluoro-NN-dimethyl-2-nitrobenzamide. Reduction of the nitro grzélsg as effected 1!? usi tthe
procedure outiittidrEsEuifed by FaghEProrA ere RGO rRIRer SA Dk \ﬁ’ﬁlg FRFVEY TERE tHe method
described in Exp51ia giveok-Bne Biorathipphien2-4dstlfonyl)-3-(2-
(dimethylcarbamoyl)-4-(6-fluoro-7-(methylamino)-4-oxo-2H-benzo[e] [1,3]oxazin-3(4H)- yl)phenyl)urea.
RP-HPLC: 2.44 min; ES-MS (M4-H)'= 582.0; 1H-NMR (MeOH-d4) S (ppm): 2.8 (a, 3), 2.9 (s, 3), 3.0
(s,3),55(s,2),6.2(d,1),6.9(m, 1),7.2(d, 1), 7.28 (dd, 1), 207.3(d, 1), 7.39 (d, 1), 8.0 (d, 1). 39
WO 2006/039212 PCT/US2005/034246 Exampix@spderdiz FI1\N\(NHZ N O H[0102] RP-HPLC:

1.4min; ES-MS (M+H)} = 331.0 5 Example 39 CI ) _
5 1-({5-chlorothiophene-2-visulfonyl)-3-(2-(2-( dimethviamino)ethoxyy-4-(6-fluore-7-

PgT/USZ{FGS/GS-‘lZ%
n

methvlamino)-4-oxo-2H-benzolel[ 1.3 loxazin-3-{4H)phenylhurea

I
N_  CI

J/ g T®
Q \ﬂ/jfs*o
F. N o O

o

MaHN

[0097] The above nitro intermediate (60 mg, 0.145 mmol) was reduced under catalytic

hydrogenation conditions using 1 atm H,, 10% Pd/C (26 mg, 0.024 mmol Pd) in ethyl acetate
10 (2 mL) for 6hr to give 50 mg (87%) of 3-(4-amino-3-(2-(dimethylamino)ethoxyphenyl)-6-

fluor-7-(methylamino)-2,3-dihydrobenzo[e]{ 1,3]oxazin-4-one. ES-MS (M—i—H)+ = 375,

[0098] To a suspension of 5 ~chlorothiophene-2-sulfonamide (0.036g, 0.180 mmol) and
N, N’-disuccinimidy! carbonate (DSC, 0.050 g, 0.195 mmol) in dichloromethane (5 mL) was
added tetramethylguanidine (TMG, 0.040 mL). The resulting solution was stirred at room
15  temperature for 15 hr. The reaction was concentrated and a solution of 3-(4-amino-3-(2-
(dimethylamino)ethoxypheﬂyl)~6wﬂuor—7—(methy1amino)~2,3~dihydrc;benzo{e][i,3]0xazin~4—
one (0.055 g, 0.15 mmol) in acefonitrile (3 mL) was added. The resulting solution was stirred
at 70°C for 9 hr. The reaction was diluted with dichloromethane, washed with 0.5 N'HCI,
dried over sodium sulfate and concentrated to give crude sulfonylurea. This was purified by
20  HPLC (C-18) to give 1-(5-chlorothiophene-2-ylsulfonyl)-3-(2-(2-(dimethylamino)ethoxy)-4-
(6-fluoro-7-(methylamino)-4-oxo-2H-benzo[e][ 1 ,3]oxazin-3-(4H)phenyl urea (44 mg, 50%j.
RP-HPLC: 2.56 min; ES-MS (M+H)" = 598; 1H-NMR (MeOH-d,) & (ppm): 2.82 (s, 6),
2.86 (s, 3), 3.46 (1, 2), 4.4 (1, 2), 5.4 (s,2),6.2(4, 1), 6.9 (dd, 1), 7.1 (d, 1,72 1), 7.4,
1), 7.6 (d, 1), 7.64 (4, 1).
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HZNOSHH~ NNy 0F~"J~Np O O H[0103] An analogous fluorine displacement procedure to
that described in Ex. 33 was performed on
6-fluoro-7-(methylamino)-2,3-dihydrobeDzole][1,3]oxazin-4-one (Ex. 32) a %
5-fluoro-N',N-dime %/qi;ggjﬁ?tirlozbenzamide. Reduction of the nitro group Wasnfé Botac ﬁ%??]zémlo the
procedure outlined in Ex. 4. Coupling to form the sulfonylurea urea was achieved using the method
described in Ex. 5 to give 1-(2-carbamoyl-4-(6-fluoro-7-(methylamino)-4-oxo-
2H-benzole][1,3]oxazin-3(4H)-yl)phenyl)-3-(5-chlorothiophen-2-ylsulfonyl)urea RP- HPLC: 2.4 min;
ES-MS (M+H)} = 554.0; 1H-NMR (MeOH-d4) SWM(S, 3),55(s, 2),6.2(d,1),7.1(d,1),7.43
(d, 1), 7.46 (dd, 1), 7.6 (m, 2), 8.2 (d, 1). 15 Example 40 0 NRg, | F~N--N110 H Method B: Using
substituted 4-haloanilines or 5-halo-2-aminopyridiffes & pyrimidines 40 WO 2006/039212
PCT/US2005/034246 [0104] To 6-fluorof<(ate e #Msxirobenzole][l,3]Joxazin-4-one
(0.05g, 0.25 mmol) and 5-iodopyridin-2-a 0.06/7g, 0.308mmol) in dioxane (Iml) was added
potassium phosphate (0.08g, O.377mmo|{i‘I The rchqion mixture was degassed for 5 minutes and to
this was added trans-diamino cyclohexane (0.004g, 0.03mmol) followed by copper (1) 5 iodide (0.006g,
0.03mmol) angiye)mireHEPhEAEIMLOBS N (NBH) Waes. WrathbidER @GS te) pi deiwrel extracted with
ethyl acetate ( , dyed gver, Igd M SEHf C JTPEL ct was
further pu |fie§ é)% ?é\tg rsgégg?fa%’eSng% ’(éofg’?g%%eglgdbﬁfgé g@ﬂdl) PRENIsRIStaT e PR
(6-aminopyridits3-¢13L6-¥luoro-7-(methylamino)-2,3-dihydrobenzo[e][1,3]oxazin-4-one (0.017g,23%).
RP-HPLC: 1.5 min; ES-MS (M+H)+= 289.1; 1H-NMR (MeOH-d4) S

Example 36
o NHs
FﬁJ\N NM@E
N O) O
H

[0100] RP-HPLC: 1.59 min; ES-MS (M+H)Y = 359.0.

10 Example 37

Ci

NS\

(S

y
SR

MesN. .0
H
¢ Ay
AL
H

{0101] An analogous fluorine displacement procedure to that deseribed in Ex. 33 (Method
A) was performed on 6-fluoro-7 (methylamino)-2,3-diiydrobenzo[e]{ 1,3]Joxazin-4-one (Ex.
32) and 5-fiuoro-N,N-dimethyl-2-nitrobenzamide. Reduction of the nitro group was effected
15  using the procedure outlined in Ex. 4. Coupling to form the sulfonylurea urca was achieved
using the method described in Ex. 5 to give 1-{5-chlorothiophen-2-ylsulfonyl)-3-(2-
(djmethylcarbamoyl)mé—(6—ﬂuoro-7—(metbylamino)-4—oxa—2H—benzo[e}[1,3]oxazin~3(4H)-
yl)phenyljurea. RP-HPLC: 2.44 min; ES-MS (M-FH)™ = 582.0; 1H-NMR (MeOH-ds) 8
(ppm): 2.8 (5, 3),2.9 (s, 3),3.0(5,3), 5.5(5,2), 6.2 (4, 1), 6.9 (m, 1), 7.2 (d, 1), 7.28 (dd, 1},
20 7.3(d, 1),7.39(4, 1),8.0(4, 1).
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10 (ppm): 2.82 (s, 3), 5.4 (s, 2),6.2 (d, 1), 6.6 (d, 1), 7.3 (d, 1), 7.4 (dd, 1), 7.8 (s, 1). Example 41
1-(5-chlorothiophen-2-ylsulfonyl)-3-(5-(6-fluoro-7-meth lanuno-4-oxo-2H benzo(el[1
3loxazin-3(4H)-ywheyhstinsefurea CL HHONONO ~N\N OO N Ol H 5040 Arakpgous to the
sulfonylurea urea formation described in Ex 5, 3-(6-aminopyridin-
3-yl)-6-fluoro-7-(methylamino)-2,3-dihydrobenz y[1ﬂ3']eo‘g;<§zin-4-one (0.017g, 0.058 mmol) and
(5-Chloro-thiophene-2-sulfonyl)-carbarnic acid %0.0269, 0.096mmol) were coupled to give
1-(5-chlorothiophen-2-ylsulfonyl)-3-(5-(6-fluoro- -(nﬁIleamino)A-oxo- ‘
2H-benzole][1,3]oxazin-3(4H)-yl)pyridin-2tyl) (0.007g, 24%). RP-HPLC: 2.7min; ES 20 MS
(M+H)+ =512.0; 1H-NMR (MeO RMi=2782(873) 5.4 (s, 2), 6.2 (d, 1), 6.9 (d, 1), 7.3 (d, 1),
7.4 (d, 1), 7.6 (dd, 1), 8.0 (d, 1), 8. 41 WO 2 06/039212 PCT!US2005/034246 Example 42
I-(5-chIorothiophen-2-vlsuIfonvl)%-(S-(G-fﬁxoro-?-(methylamino)-4-oxe-2H- benzofelf |
3loxazin-3(4HI-vl)-3-methylpyridin-2- urea CI HH O HNuN, O O F~NIIN O N Ol H 5[0106] To
dioxane (10 migiwas aduEdEbroma-FmpRyyHIn-23ntine (2 g, 10.6 mmol), sodium iodide (3.2 g,
21.4 nnnol.), copper iodide (0.190 g, 1.06 mmol) and the solution degassed followed by addition of
tetramethylethane-1,2-diamine (0.803 niL, 1.06 mmol) this mixture heated at 110c overnight. After
cooling water was added and extracted the crude product with ethyl acetate. The residue was purified

by columnSchromatography to Example 39
N. O ©
e
9 1A
\N O/l
H

[0103] An analogous fluorine displacement procedure to that described in Ex. 33 was
performed on 6-fluoro-7-(methylamino)-2,3 -dihydrobenzo[e][1,3]oxazin-4-one (Ex. 32) and
5-fluoro-N N-dimethyl-2-nitrobenzamide. Reduction of the nitro group was effected using

10 the procedure outlined in Ex. 4. Coupling to form the sulfonyhurea urea was achieved using
the method described in Ex. 5 to give 1-(2-carbamoyl-4-(6-fluoro-7-(methylamino)-4-oxo-
2H-benzofe][1,3joxazin-3(4H)-yl)phenyl)-3-(5 -chlorothiophen-2-vlsulfonylurea. RP-
HPLC: 2.4 min; ES-MS (M+H)" = 554.0; 1H-NMR (MeOH-ds) 3 (ppm): 2.8 (5,3), 5.5 (s,
2),6.2(d, 1), 7.1(d, 1), 743 (d, 1), 7.46 (dd, 1), 7.6 (m, 2), 82 (d, 1).

i5
Example 40
o A NH,
~N o

Method B:  Using substituted 4-haloanilines or 5-halo-2-aminopyridines and
pyrimidines
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10 give 5-iodo-3-methylpyridin-2-amine as a beige solid (2.3 g, 93%). NH2 |\ N [0107] Analogous to
the procedure described in Ex. 40, 6-fluoro-7-(methylamino)-2,3- dihydrobenzo[e][1,3]oxazin-4-one
(0.100 g, 0.51 mwoheckiaipdo-3-methylpyridin-2-amine (0.119¢g, 0.53mmohwerecanpled to yield
pure 3-(6-aminopyridin-3-yl)-6-fluoro-7 15 (methylamino)-2,3-dihydrobenzole][1,3]oxazin-4-one
(0.0200, 1306} oY SR AR S dRUC I SIS (bl 30D A0 aingous o the

sulfonylurea u ea formation described in Ex 5

methylpyr|d|n%Méﬁdm@ﬂﬁréﬁiﬁﬁ)()@@%|ﬁ98?’6‘38?&8{éﬁ“["f3§]&%9|ﬁmﬁ 38 (0.010g, 0.034
mmol) and (5-@%@5@;{{*@@&1@&3@@-&@f@mﬂ)’mﬁﬁmn’ﬂﬁeaeaﬂtmmgrhmm&ﬁé@m@(‘f@ 3 86mizsol) were

coupled to give 1-(S-chlorothio PL] 2eylsulc fon(? 5'!‘3&9 -d 03mmol) folk edb per
(methylamlno)aﬁgiog)(o enz% ﬁs 3Joxazin- met yl%yricimﬁlq f/’ 3‘Fea( ?9 (%5%)
oS 5

RP-HPLCS 2. mmeﬁ@om (3ol Sidhe; anumr@mmg@ﬁ tﬁf(gasé &%, 3), 5.6 (s,
o R A e o racha O

xa uoro me. -4-0) nzoje
3loxazin-3(4HSSRSHAIHL APE PSS Wi ero%ﬁlnen- yisaitony ur%@ I\ﬁ%gje p FNfO
O, NOJH 5 [&]aﬂﬁﬂomﬂﬁimgbulé feﬂhmsﬁ+ﬁmﬁw@amb&%@@ﬁﬁ@¢ﬁ@@iﬁ&é@§@ﬁ%ﬁﬁ65x 5, 3-(6-

ami”Opy”di”'%;lop Mo R RAINYanming)- 2308y ﬂliggl%im 3J@AeFIR-(:RDEIMPSs coupled with

ethyl 5-methyl &n-2-yIsulfonylcarbamate to yield 1 6-fluoro-7-
(methylafino)@reno2 B (Bezd el Bhdkaiih i3 @il é);ﬂ)%@(% hhetflyfibtdphen-
2-ylsulfonyl)urea. RP-HPLC: 2.7min; ES-MS (M+H)+= 492.3; 1H-NMR (MeOH-d4) S 10 (ppm): 2.5 (s,
3), 2.86 (s, 3), 5.5 (s, 2), 6.2 (d, 1), 6.8 (d, 1), 7&@‘—‘3‘3—@6@ 1), 7.6 (d, 1), 7.8 (dd, 1), 8.3 (d, 1).

Example 44 1-(5-chlorothiophen-2-ylsulfonvD-3-(5-(6-fluore-7-(methylamino)}-4-oxo-2H-

benzo| el(1.3]oxazin-3(4H)-yDpyridin-2-vljurea

Cl

Ho SN
N, A

15 [0165] Analogous to the sulfonylurea urea formation described in Ex 3, 3-(6-aminopyridin-
3-y1)-6-fluoro-7-(methylamino)-2,3-dihydrobenzo{e]{1,3Joxazin-4-one (0.017g, 0.058 mmol)
and (5-Chloro-thiophene-2-sutfonyl)-carbamic acid ethyl ester (0.026g, 0.096mmol) were
coupled to give i~(5—chioroﬁﬁophen-?.—yisalfo&yi}3n(5«(6-ﬂuoro-7'-(methylamino)—é«oxo-
2H-benzo[e][1,3]oxazin-3(4H)-yl)pyridin-2-ylurea (0.007g, 24%). RP-HPLC: 2.7min; ES-

20 MS (M+ED' = 512.0; 1H-NMR (MeOH-ds) & (ppm): 2.82 (5, 3), 5.4 (s, 2), 6.2 (d, 1),6.9 (ci,
1,73 (d, 1), 7.4 (4, 1), 7.6 (dd, 1), 8.0 (4, 1), 8.1 {d, 1).

41



1 (5 (6 fluoro 7-(methylamino)-4-oxo-2H-benzole][1 3]oxazin-3(4H)-yl)p3ridin-2-v1)-3-(5-

methoxythioph nn-2-ylsulfonyl)urea OCH3 0. OO FINNINONO) H15[01101 Analogous to the

sulfonylurea urea coupling method described in Ex 5, 3-(6-

aminopyridin-3-yH8 et methylamino)-2,3-dihydrobenzo[e][1,3]oxazir4I8feMead4H6upled with

3-methoxy-5-methylthiophen-2-ylsulfonylcarbamate to yield 1-(5-(6-fluoro-7-

(methylamino)-4-oxo-2H-benzole][ 1,3]oxazin-3Bkhnyplpyadin-2-yl)-3-(5-methoxythhiophen 20

2- yIsquonyI)urea RP- HPLC 2. 7m|n ES MS (M+H)+ 508 1H- NMR (DMSO d6) S (ppm): 2.8 (s, 3),
] 1 SAK by larzig 4 812 (s, 1), 9.4 (bs,

1- (4 (6-fluoro-7-(methylanuno)-4-oxo- -benzo fel | 1 3loxazin-3 (4H) vi)-3-(5-

methoxythiophen-2ylsulfonyl)ure O /NYNIS/0~ FO JIN O S5 MelgdN OCH3 [01111 Analogous to

the sulfonylurea urea formation described in Ex 34, 5 meksho th| ne-2-sulfonamide was coupled

with 3-(4-amino-3-(4-aminophenyl)-6-fluoro- 7- me%lﬁm :%, robenzole][1,3]oxazin-4-one to
(C 6"’8

give crude sulfonylurea. This was purified by BPL

1-(4-(6-fluoro-7-(methylamino)-4-oxo-

benzole][1,3]oxazin-3(4H)-yl)-3-(5- en-2ylsulfonyl)urea (100mg, 45%). RP- HPLC: 2.77
min; ES-MS (M+H)+= 507; IH-NMR (BMSO-d6) S (ppm): 2.86 (s, 3), 3.85 (s, 3), 5.5 (s, 2), 6.2 (d, 1),
6.42 (d, 1),7.24(d, 1),7.3(d,1),74(,1),7.4(d,1),7.5(d,1), 898 (s, 1). Example 46 15
1(4-(6-fluoFo-7Hideiny Emdineing 3 RaPerse aedideit ranaRanmib Bippripsrmse (2 g 10.6

nimol), sodium iodide (3.2 g, 21.4 mmol), copper iodide (0.190 g, 1.06 mmol) and the
solution degassed followed by addition of tetramethylethane-1,2-diamine (0.803 mL, 1.06

mmol) this mixture heated at 110°% overnight. After cooling water was added and extracted
the crude product with ethyl acetate. The residue was purified by column chromatography to
10 give 5-iodo-3-methylpyridin-2-amine as a beige solid (2.3 g, 93%).
p NH5
e
{0107] Analogous to the procedure described in Ex. 40, 6-fluoro-7-(methylamino)-2,3-
dihydrobenzo[e][1,3]oxazin-4-one (0.100 g, 0.51 mmol) and 5-iodo-3-methylpyridin-2-amine
(0.119g, 0.53mmol) were coupled to yield pure 3-(6-aminopyridin-3-yi)-6-fluoro-7-
15 (methylamine)-2,3-dihydrobenzofe][1,3}Joxazin-4-one (0.020g, 13%) after reverse phase
HPLC purification, ES-MS (M+H)" = 303.

[0108] Analogous to the sulfonylurea urea formation described in Ex 5, 3-(6-amino-5-
methylpyridin-3-y1)-6-fluoro-7-(methylamino)-2,3-dihydrobenzo[e][ 1,3]oxazin-4-one
(0.010g, 0.034 mmol) and (5-Chloro-thiophene-2-sulfonyl)-carbamic acid ethyl ester (0.048g,

20 0.166mmol) were coupled to give 1-(5-chlorothiophen-2-ylsulfonyl)-3-(5-(6-fluoro-7-
(methylamine)-4-oxo-2H-benzole] 1,3 joxazin-3(4H)-y1)-3-methylpyridin-2-ylurea (0.016g,
85%). RP-HPLC: 2.7min; ES-MS (M+H)" = 526.0; 1H-NMR (DMSO-ds) 8 (ppm): 2.2 (s,
3),2.8(s,3),5.6(5,2),62(d, 1),68(bs, 1),7.2(s,1),74(d,1),7.6(s, 1),7.8(d, 1), 82 (d,
1), 9.6 (bs, 1).
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methylthiophen-2ylsulfon ea 0/ NUN SO FNI O 6 S Q-/ McHN"\" O) CH3 [01121 Analogous to the
sulfonylurea urea formation described in Ex 5, 3-(4-aminophenyl)-

6-fluoro-7- (meth I f5233%?2dlhydrobenzo[e][1 ,3]oxazin-4-one (Ex. 4) was,cp (}'}EE%QS)GQE%?' 20
methyl-thiophene-2-sulfonyl-carbamic acid ethyl ester to yield |-(5-methylthiophe
ylsulfonyl)-3-(4-(6-fluoro-7-(methylamino)-4-oxo-2H-benzo[e] [1,3]oxazin-3 (4H)- yl)phenyl)urea.
RP-HPLC: 2.49 min; ES-MS (M+H)+= 492.0; IHEIRRelA3SO-d6) S (ppm): 2.37 (s, 3), 2.72 (d, 3), 5.4

(s,2),6.2(d, 1), 6.7 (_ 1. 701(dd 2,715 (. 1), 7.3 (4, D) 7.4 (dd, 2} 84 (5, ) 44 WA,

2006/039212
5-chloro-4-fluoro-2- hydroxy |N (4 nltrophe eifhéhiraimoe -eetlforylmtdaH F'v OH 5 [0113] To a solution

4-fluoro-2-hydroxybenzoic acid (1 g, 6.14 mmol, synthesized by a known method from
2,4-difluorobenzoic acid, US Patent 6,166,246) in dioxane (2 mL) was added dichloromethane
Qﬁéﬁl

solution (5 mL) of sulfuryl chloride (2.5 mL, 5 equiy} ang the? mixture was stirred at room temperature
for 24hr hr. The reaction mixture was dited lected 4-fluoro-5-chlorosalicylic acid as
a white solid (1.2 g, 98%). The golid. 10 Wwas. sus d dh dichloromethane added pyridine (2.5 mL, 5
equiv) followed by acetic anhydrid 14%L 12. 07 mmol) and the reaction stirred at room
temperature for 1 hr. To this agy Cl and extracted the desired acetate with dichloromethane.
The dichloromethane was drieéf (MgSO4) filtered and evaporated to give acetate as a off-white solid
To dichloromethane squtlon§ dl#no te 275\?P 1. 18 d%e%g)@gl %Qéchlorlde (0.258
ml, 2.96 rrf’mol éﬁ%i fe%}%% ROTTANTIC é S rre e solvent was removed and
the acid chIor|dmm@@mé%%ﬁdﬂ*ﬁeﬂwqj%ﬁmbmm&@rmw%@f&ﬁélé&?ﬁéWﬁ%Woromethane

solution aom&n%;ﬁi%&‘%{ﬁl%ﬁi&'r% &Q{%ﬁ%&pﬂe&@mﬁﬁnﬁmﬁgﬁ%I@rgdamuw(af&aro;’@nshowed new
peak by HPLC and complete dIS earance of the sta g%ﬁ?egater Iin23 {rghlo thane was
removed and teTadRiBol 0§ P 882 I A5 e JYPERaRor A (c)l%(f solid
potassium carbq;mﬁ%ﬁ@@m M_ml&r@mﬁt@&mﬂr@ﬁﬁ)f * hﬁthdemwnﬁoved and the
residue agjdified and, eXIAGCHMID 81 (s, 2), 6.2 (¢, 1), 6.8 (&, 1), 7.4 (& 1), 7.46 (3, 1), 76 (& 1),

7.8 (dd, 1), 8.3 (d, 1).

Example 44

1-(5-(6-fluoro-7-(methylamine)-4-oxo-2H-benzo[e][ 1,3 loxazin-3(; 4H)-vDoyndin-2-v-3-(5-
methoxvihiophen-2-visulfonylurea

OCH;

15

[0110] Analogous to the sulfonylurea urea coupling method described in Ex 5, 3-(6-
aminopyridin-3-yl)-6-fluoro-7-(methylamino)-2,3 -dihydrobenzo[e][ 1,3]oxazin-4-one was
coupled with 3-methoxy-5-methylthiophen-2-ylsulfonylcarbamate to yield 1-(5-(6-fluoro-7-
(methylarr}jno)~4~oxo-2H-benzo[e][1,3]0xazin—3(4H)—y1)pyridin—2—y1)—3~(5-meﬂmxy’thjophan—

20 2-yisulfonyljurea. RP-HPLC: 2.7mm; ES-MS (MHH)" = 508; 1H-NMR (DMSO-dg) &
(ppm): 2.8 (s, 3),3.9(5,3), 5.6 (5,2), 6.2(d, 1), 6.5(d, 1), 6.7 {d; 1),74(d,1),76(,1),78
(d, 1),8.2(s, 1), 9.4 (bs, 1).
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acetate. The ethyl acetate layer was dried, filtered and evaporated to yield 200 mg (77%) of
5-chloro-4-fluoro-2-hydroxy-N-(4-nitrophenyl)benzamide as a tan solid. RP-HPLC: 3.0 min; ES-MS
(M+H)+= 311. 45, YQ)2006/039212 PCT/US2005/034246 Example 48  ,errisaoos/i34246
6-chloro-7-fluoro-3-(4-nitrophenyll-2 3-dihvdrobenzo[e](1 3loxazin-4-one 0/ NOZ CIN F J[0114]
Analogous to ring cyclization procedure in Ex. 2, 4-fluoro-5-chloro-2-hydroxy-N- 5
(4-nitrophenyl)benzamide (0.13 g, 0.44 mmol) was treated with paraformadehyde (0.3 g, 10mmol)
andpara-toluenesulfonic acid (0.01g, 0.05mmol)ﬁ§2 iv? 511mg (81 %) of 6-
chIoro-?-fIuoro-3-(4-nitrophenyl)-2,3-dihydrobenzvféfﬁ%%ﬁx, azin-4-one.RP-HPLC: 2.54 min; ES-MS
(M+H)+= 307.0; IH- | 394 (d, 1), 8.27 (d,
2). 10 Example 49
3loxazin-4-one 0 NO2 Cl/~N/QOJ H [01ESIURRABYNTE BB YRyl amine displacement was
performed using 6-chloro-7- fluoro-3-(4-nitrophenyl)-2,3- ihyg{obenzo[e][1,3]oxazin-4-one (0.21 g,
0.16 nnnol) and 15 methyl amine (0.3m1, 2M solutn%ﬁv ofuran) to give 0.134mg (81 %) of

6-chloro-7- (methylamino)-3-(4-nitrophenyl)-28-di pbenzo[é][¥:3]gxazin-4-one. RP-HPLC: 2.38
min; ES-MS (M+H)+= 334; IH-NMR ( 66 (ppm): 3.1 (s, 3:%.73 (s, 2), 6.2 (d, 1), 7.38(d, 1),
7.61(d, 2), 8.2 (d, 2). Example 50 20 @éphenyl)-G-chloro-?-(@@m lyamino
-2.3-dihyd?obenzo(e111,3loxazin-f_-one O/NHZCI --N/0OJ H 46

[0111] Analogous io the sulfonylurea urea formation described in Ex 34, 5-

methoxythiophene-2-sulfonamide was coupied with 3-(4-amino-3-(4-aminophenyl)-6-fluoro-
7-(methylamino)-2,3-dihydrobenzo[e][1,3]oxazin-4-one to give crude sulfonylurea. This was
purified by HPLC (C-18) to give 1-(4~(6-fluoro-7-(methylamino)-4-oxo-2H-

10 benzo[e][1,3]oxazin-3(4H)-y1)-3-(5-methoxythiophen-2ylsulfonyljurea (100mg, 45%). RP-
HPLC: 2.77 min; ES-MS (M+H)" = 507; 1H-NMR (DMSO0-dg) 8 (ppm): 2.86 (s, 3), 3.85
(s,3),5.5(5,2),62(d, 1),642(d,1),7.24(d, 1), 7.3(d, 1),74 (@, 11 74(d. 1), 7.5 (d, 1},
8.98 (s, 1).

Example 46

15

methylthiophen-2vlsulfonyliurea

0
N N #
Y
' J CHs

MeHN o}

[0112] Analogous to the sulfonylurea urea formation described in Ex 5, 3-(4-aminophenyl)-
6-fluoro-7-{methylamino)-2,3-dihydrobenzo[e][ 1,3 joxazin-4-one (Ex. 4) was coupled with 5-

20 methyl-thiophene-2-sulfonyl-carbamic acid ethyl ester to yield 1-(5 -methylthiophen-2-
ylsulfonyl)~3~(4-(6—ﬂuoro—'7~(methylamino)—ﬁi—oxonZH-benzo{e]{1,3]0){32511—3 (4H)-
yl)phenylurea. RP-HPLC: 2.49 min; ES-MS MV+H)" = 492.0; 1TH-NMR (DMSO-dg) 8
(ppm): 2.37 (s, 3), 2.72 (4, 3), 5.4 (5, 2), 6.2 (4, 1), 6.7 (4, 1), 7.01 (dd, 2),7.15(d, 1), 7.3 (d,
1), 7.4 (dd, 2), 8.4 (s, 1).
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WO 20061039212 PCTVUS20051034246 [01161 To a suspension of
6-chloro-7-(methylamino)-3-(4-nitrophenyl)-2,3- dihydrobenzo[e][1,3]oxazin-4-one (0.108 g, 0.33
mmol) in ethyl acetate (6 mL) under Ar was added 10% Pt(S)/C (0.04 g). The mixture was
hydrogenated un8&X*4Pi42 overnight, filtered through celite and conceffratEd & §H&0.096 g
(98%) of 3-(4-aminophenyl)-6-fluoro 5 7-(methylamino)-2,3-dihydrobenzo[e][1,3]oxazin-4-one.
RP-HPLC: 1.50 min; ES-MS (M+H)+= 304; 1H-NMR (MeOH-d4) S (ppm): 2.8 (s, 3), 5.5 (s, 2), 6.2 (d,
1),7.2(d,2),7.3 (d,2),7.4(d, 1). Example 51 1-(5
-chlorothiophen-2-ylsulfonyl_4-(6-chloro-7-(mettEaamiietA-oxo-2H- 10 benzole]L
3loxazin-3(4H)-yl)phenDurea CIl HH/NyN, SO OI' CII\N\Od --N/OJH [0117] Analogues to
the sulfonylurea formation debehlsedripsro2-hyiroxyiNsitsRigophegyiibenzamide
chloro-7-(methylamino)-2,3-dihydrobenzo[e][1,3]oxazin-4-one (E>F<\1 47) (44 mg, 0.15 mmol) and
(5-Chloro-thiophene-2-sulfonyl)-carbamic acid ethyl ester ( , 0°22 mmol) were 15 coupled to give
1-(5-chlorothiophen-2-ylsulfonyl)-3-(4-(6-chlatt: 7 )-4-0x0-
2H-benzole][1,3]oxazin-3(4H)-yl)phenyl)urea. R LCH2.70min; ES-MS (M+H)+= 528.0; 1H-NMR
(MeOH-d4) S (ppm): 2.8 (s, 3), 5.4 (s, 2), 6.2 {5, 1, 6.9%d, 1), 7.1 (d, 2), 7.39 (d, 1), 7.48 (d, 2), 7.7 (s,
1). Example 52 20 4-(4 5-difluoro-2-hydroxybenzamido)benzoate O 1COOMe FA\N\IH F/OH 47
WO 2006/63929 3 C Tl rspbusrosipes-foarepnhensys asidd e fhlamms ueathsEadhE2ample 1,
2-(chlorocarbopyd):4 Bedifiuarepheaytasetate 0 .26d, 478 Fmeol, asulnt thylidkaminatenzaate (0.174g,

L.immol) added dichloromethane solution (5 mL) of sulfuryl chloride (2.5 mL, 5 equiv) and the

mixture was stirred at room temperature for 24hr hr. The reaction mixture was diluted with

Al
ESEHO

water and collected 4-fluoro-5-chlorosakicylic acid as a white solid ( 1.2 g, 98%). The solid

10 was suspended in dichloromethane added pyridine (2.5 mL, 5 equiv) followed by acetic
anhydride (1.14 mL, 12.07 mmol) and the reaction stirred at room temperature for 1 hr. To
this added 10% HCI and extracted the desired acetate with dichloromethane. The
dichloromethane was dried (MgS04), filtered and evaporated to give acetate as a off-white
solid To dichloromethane solution (5 mL) of acetate (0.275 g, 1.18 mmol) added oxalyl

15 chloride (0.258 mL, 2.96 mmol) and few drops of dimethylformamide and stirred for 1hr.
The solvent was removed and the acid chloride was re-dissolved in dichloromethane (10mL)
and added slowly to dichloromethane solution (10mL) of p-nitroaniline (0.163 g, 1.18 mmol).
The reaction mixture after 2hr showed new peak by HPLC and complete disappearance of the
starting material. The dichloromethane was removed and the residue (0.3 00 g, 0.851 mmol)

20  dissolved in methanol and to it added solid potassium carbonate (58 mg, 0.5 eq) and mixture
stirred for 1 hr. The methanol was removed and the residue acidified and extracted with ethyl
acetate. The ethyl acetate layer was dried, filtered and evaporated to yield 200 mg (77%}) of
5-chloro-4-fluoro-2-hydroxy-N-(4-nitrophenyl)benzamide as a tan solid. RP-HPLC: 3.0 min;
ES-MS (M+H)" = 311.
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were coupled to yield methyl 4-(4,5-difluoro-2-hydroxybenzamido)benzoate (0.186g, 64%). RP-HPLC:
2.61 min; ES-MS (M+H)+= 308.0. 5 Example 53 Methyl4-(6 7-difluoro-4-oxo-2H-benzo[e]l1, 31
oxazin-3(4H)-vl) benzoate O, COOMe F\ F ~ ~4J[01191 Analogous to the method described in Ex
2, 4-(4, 5-difluoro- 5. F\'{?&?Swﬁenzamldo) 10 benzoate (0.08g, 0.25mmol) aﬁ‘&Tﬂgfg%%‘ﬁfﬁehyde
(0.250g, 9mmol) were reacted to give methyl 4-(6, 7-difluoro-4-oxo-2H-benzole] [1, 3] oxazin-3(41)-yl)
benzoate (0.078g, 93%). RP-HPLC: 2.5 min; EE2@8ul148{)+= 320.0; 1H-NMR (MeOH-d4) 8 (ppm):
3.9(s, 3),5.7 (s, 2), 71(dd 1) 75(d 2) 78(dd 1), 81(d 2) Examle5415MethyI
4-(6-fluoro-7-(methylafthivro Todke SREEIRIC Bloka AHIGIARRS HEZBHTEBOMe 1\N/OJ H
[0120] Analogous to the method descrlbed in Ex 3, 4- (6 7- dlfluoro 4-0X0- 2H-
benzo[e][1,3]oxazin-3(4H)-yl)benzoate (0.1g, O. 31mmo|) v)\i@ac%d with methylamine (0.8m1, 2M in
THE, 1.2mmol) to give methyl 4-(6-fluoro-7-(ane 1 2H 20
benzo[e][1,3]oxazin-3(4H)-yl)benzoate (0.092g, ).ﬁ HPLC: 2.3 min; ES-MS (M+H)+ = 331.0;
1H-NMR (MeOH-d4) 8 (ppm): 2.8 (s, 3), 3.9 (5, .64s, 2), 6.27 (d, 1), 7.4 (d, 1),7.5(d, 2), 8.1 (d,
2). 48 WO 2006/039212 PCT/US2005/034246 Example 55 4 (6 fluoro 7

(methylamino) i bio- 2nelprsis $PaibE ST iaER BIecElyy b &z & el o B R KON 70-1 H

01211 Tosmeliitlyptenidmadiutem rmwmmammmm PleazindgitEydbenzoate
(0.05g, 0.15mmol) Was diSsovefindioxan (2t a1 ipiwas added 59diMs194) of 6-
chloro-7-fluoro-3-(4-nitrophenyl)-2,3-dihydrobenzo{c][ 1,3 Joxazin-4-one RP-HPLC: 2.54
min; BS-MS (M+H)" = 307.0; TH-NMR (MeOH-ds) 8 (ppm): 5.84 (s, 2), 7.38 (d, 1), 7.64
(ad, 2), 8.0(d, 1), 8.27 (4, 2).

10 Example 49

6-chloro-7-(methyvlamine )-3-(4-nitrophenyl)-2,3-dihvdrobenzo[e][ 1.3 Joxazin-4-ong

[0115] Analogous to Bx. 3, methyl amine displacement was performed using 6-chloro-7-
fluore-3~(4-nitrophenyl)-2,3-dikydrobenzofe]{ 1,3Joxazin-4-one (0.21 g, 0.16 mmol) and

15 methyl amine (0.3ml, 2M solution in tetrahiydrofuran) to give 0.134mg (81%) of 6-chloro-7-
{methylamino)-3-(4-nitrophenyl)-2,3-dilydrobenzofe][1,3]Joxazin-4-one. RP-HPLC: 2.38
min; BS-MS (M+H)" = 334; 1H-NMR (DMSO-dg) 8 (ppm): 3.1 (5, 3), 5.73 (5, 2}, 6.2 (4,
1),7.38(d, 1), 7.61 (d, 23, 8.2 (d, 2).

Example 50

20 i : inoY-2.3-dilbyydrobenzolel[ 1. 3loxazin-4-ong

46



hydroxide (0.012g, 0.3mmol) in water (0.5m1) and the mixture stirred for 4hr at room temperature.
The solvent was removed under vacuum and the residue acidified, extracted with ethyl acetate
(2xI0ml), dried over anhydrous sodium sulfate and concentrated to provide
4-(6-fluoro-7-(meMQ Izl L-oxo-2H-benzole] [ 1,3]oxazin-3(4H)-yl)benzokSaRigk¢r02§4610 41%).
RP-HPLC: 1.8 min; ES-MS (M+H)+= 317.0. Example 56

N-(5-chiorothiqpag-2 M3 ipgullids (- Suskals (mRibylamiRg 4 oxeidnggazolel [ 31
oxazin-3(4H)-yl) benzamlde OOFOHS quI ININOJ H15

4-(6-fluoro-7-(KHiBYRABAROET-dles asi-fars 611 B10xA TS T4} S Jeﬁaztg{cﬁ dl?&aéfr “Goe3mmol)
in methylene c&d@mﬂﬁ){@m@me aclgedrite [Bixdimetisyipinige)promyls- Jethy|Barbodisite

hydrochloride (Q.013g, | § %ﬁam %) N aﬁg@gf@y@gy ifod- 8 99280.,8:088mmelnipiewed by

5- chlorothlophene 149, 0.0/mmol) and the mixture stirred at room éemperature for
8hr. The s@lveﬁﬁm@t@ﬁ@%ﬁi@v%é%%@i@ﬁbﬁﬂ?ﬂﬁ‘ﬁ’eﬁ% HBL B 1By 3R S

N-(5- Ch'Ofoth'W. 2=y salfonyNodr(EfbaricsF-Greshylanino by soxas2h-bienaolell2 (8]2), 7.3
oxazin-3(4H)-yl) benzamide (0.005g, 15%). RP-HPLC: 2.58 min; ES-MS (MI-H)+= 496.0; 1H-NMR
(MeOH-d4)'S (Bptt?2.8-(3: 3), 5.6 (s, 2), 6.2 (d, 1), 7.1 (d, 1), 7.3 (d, 1), 7.4 (d, 2), 7.7 (d, 1), 7.9 (d,
2). 49 WO 2006/039212 PCT/US2005/034246 @éar&gie %7 N (5

chlorothlophen -2- vIsquonyA -2-fluoro-4-(6-fluoro-7= mino)-4-oxo-2H-benzo(el [1, 31

oxazin-3(4R)-v)) ben 81 B E G EMN YRR laggusye.the method
described in Ex 1, 2-

,5-difluocrophenyl acetate OZgi 0.85mmol) and
methyl-2-H#¥ioro- 4-aminobenzoate (0. 1wﬂ¥$ﬁﬂ¥%&é@mﬂg——i)—m

[0117] Analogues to the sulfonylurea formation described in Ex. 5, 3-(4~aminophenyl)-6-
chloro-7-(methylamino}-2,3-dihydrobenzo{e][ 1,3 Joxazin-4-one (Ex. 47) (44 mg, 0.15 mmol)
and (5-Chloro-thiophene-2-sulfonyt)-carbamic acid ethyl ester (39 mg, 0.22 mmol) were

15  coupled to give 1-(5-chlorothiophen-2-ylsulfonyl)-3-(4-(6-chloro-7-(methylamino)-4-oxo-
2H-benzo[e][1,3]oxazin-3(4H)-yDphenylurea. RP-HPLC: 2.70min; ES-MS QM+ =
528.0; 1H-NMR (MeOH-ds} & (ppm): 2.8 (5,3), 5.4 (5,2),6.2 (5, 1), 6.9(d, 1), 7.1 (d, 2),
7.39(d, 1), 7.48 (d,2), 7.7 (s, 1).

Example 52

20 4-(4.5-diflnoro-2-hvdroxvbenzamido)benzoate

COOMe
. 0
H
F OoH
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coupled to yield methyl 4-(4,5-difluoro-2-hydroxybenzamido)-2-fluorobenzoate (0.186g, 64%).
RP-HPLC: 2.61 min; ES-MS (M+H)+ = 326.0. This intermediate was cyclized with formaldehyde,

followed by displ t of 7-fluoro with methylamine analogues to metho gz? v ive
methyl4-(6-f|uoro%%?ﬁg?%fl%ln%ino-&oxo-zH-benzo[e][1,3]oxazin- 3(4H)benz%:§f%. ﬁsei&rﬁt%t(ﬁyl ester was

hydrolyzed as described in Ex. 55 and then which was_coupled with 5-ch|orot§1"§0£L ene-2-sulfonamide
as described if0EI8I56ATHeeBH R e RRhoE HRTEbPd AIEHAIBIB dut UrmEd o (C18) to give

N-(5-chlorothiophghognsisidienyd) @y luoresnBoliuammetiyiethylarshaniedolor 24; hbemaopd] [1, 3]
oxazin-3(4H)-yl) 15 benzamide (0.005 0923. P-HP] C: in:ES- — 51H-NMR
(MeOH- d4) S 66%5’:“?3@?@?{%%{ é?@%é{gﬁﬁ%,?e{ ??1°fﬁﬁ?%’ﬁ ?Z)bsm% dE,O )%47%%@?)1@)5,_ ?é%&d, 1), 7.7
(dd, 1), 7.9 (dREFIEXGrAless; BSOMEHERyeti$8A-4-nitrobenzenamine FO _ O F NO2 H2N 6
NO2 20 [0124] To a solution of 2-methoxy-ethanol in 4 ml dry THF, was added tert-butoxide (378 mg,
3.37 mmolj at 0 C. The resulting mixture was added dropwise to the solution of 2,4-
difluoro-1-nitro-benzene (536 mg, 3.37 mmol) in 5 ml dry THE at OC. The mixture was stirred at OC for
30 minutes, then diluted with ethyl acetate and WEEHERSAh brine. The 25 organic layers were
combined and concep gliv% Lo to jve 4-forn%- 7§97 h- XY 0 Q,3006/039212

~ g OXYy-ethoxy)-1-nitro-benzene

at 80C in a sealed tube for 4 hr. After work up
methoxybenzyl)3-(2-methoxyethoxy)-4-fi 2
(M+H)+ = 346; To this intermediate addeg i
for | hr to deprotect the p-methoxybenzy’f functior?ality to give final product

(Mot 3 (3] 3 AEEES o8 e TR AT 5 e 3 (L & S PRl 4 1 v,
10 Example 5%enzoate (0.08g, 0.25mmol) and paraformaldehyde (0.250g, Ommol) were reacted to give
methyl 4-(6, 7-difluoro-4-oxo-2H-benzofe] {1, 3] oxazin-3(4H)-yl) benzoate (0.078g, 93%).
RP-HPLC: 2.5 mir; ES-MS (M+H)" = 320.0; IH-NMR (MeOH-ds) & (ppm): 3.9 (s, 3), 5.7
(s,2),7.1(dd, 1), 7.5 (d, 2), 7.8 (dd, 1), 8.1 (d, 2).
Example 54

15 Methvl 4-(6-fluoro-7-(methyiamino)-4-oxo-2H-benzol e[ 1.3 ]oxazin-3( 4H)-vDbenzoate

COOM
e
Y o)

H

[0120] Analogous to the method described in Ex 3, 4-(6,7-difluoro-4-0xo-2H-
benzo[e][1,3]oxazin-3(4H)-yl)benzoate (0.1g, 0.3 1mmol) was reacted with methylamine
(0.8ml, 2M in THF, 1.2mmol) to give methyl 4-(6-fluoro-7-(methylamino)-4-oxo-2H-

20 benzo[el[1,3]oxazin-3(4H)-yDbenzoate (0.092g, 88%). RP-HPLC: 2.3 min; ES-MS (M-HH)"
= 331.0; 1H-NMR (MeOH-ds) & (ppm): 2.8 (s, 3),3.9 (5, 3),5.6(5,2), 627 (4, 1), 74 (d,
1),7.5(d, 2}, 8.1(d,2).
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2-(5-fluoro-2-nitrophenoxy)-N,N-dimethylethanamine F N'~ F 4 NOZ F NO2 [0125]
2-(5-fluoro-2-nitrophenoxy)-NN-dimethylethanamine was obtained from 2- dimethylamino-ethanol
using the proced% %&?cg(?%d in Ex.58. RP-HPLC: 1.37 min; ES-MS 15 (M+ Hg = %%9 1H-NMR
(MeOH- d4)8(ppm§ §%23 1), 2.61 (t, 2 H), 4.2 (t, 2 H), 6.95 (ddd, | H} 7 330014, 7.98 (dd, 1
H). Example 60 Pharmacological Assays 20 [0126] The pharmacological activity of each of the
compounds according to the invention is deterr&ﬁ%ﬁ%e following in vitro assays: 1. Inhibition of
ADP-Mediated Platelet Aggreatlon in vitro [012 he effect Q testm C c%nound agcordlng to the
invention on AD P-itiis8er28-HOFHH HJEfreCirtion 13 207 SS9 S SEHERSE el microliter
assay (see generally the procedures in Jantzen, H. M eE%I l({1999) Thrornb. Hemost. 81:111-117).
Human venous blood is collected from healt , dr ee volunteers into ACD (85 mM sodium citrate,
111 mM glucose, 71.4 mM citric acid¥ (2.25 ml ACD containing 1.6 M PGI2/10 51
WO 2006/039212 PCT/US2005/03424 blodd; PGI2 was from Sigma, St. Louis, MO). Platelet-rich
plasma (PRP) is prepared by centrifQ{gatlon #0160 x g for 20 minutes at room temperature. Washed
platelets are prepared by centrifuging PRP for 10 minutes at 730 x g and resuspending the platelet

pellet in CGS ﬁ@fPMT%C}Q&m gn{l@ggl@&mgqeg{yﬁgﬁgm}mgm@qgmI@ﬁﬁmmngmal blood 5

volume) containing 1U/ml apyrase (gr lge ﬂ? Ta St. Louis ) O&%@ chlncu%%tl nat 3 37C for 15

minutes, the pRIBRETEAT &bk Crbe By e Efgg 5 Eid?%a?(%rfl Minutes an YeslSpended at a

concentration af@»as olateletsiminiolHepeseT(rood)suslffie rikOuv Miriad fra<th1 889pK NaCl, 5.5 mM

glucose, 2.9 mj| K%uéZ mygmrmwm@m S e-Rovine.sarup, albwmia, 1 mM CaClz
IS

and 1 mM Mg platelet suspension is kept 10 >45 minutes at 37C before use mgﬁ regation

assays. [OlZS]"Tth%hYéﬁcéﬁaﬁﬂil&’é’&ﬁﬁéﬁPﬁe’g” fo&’ﬁ SR SPLRIS BEEIRIREATS © lat-
bottom microtite(efias-nsing EHEHOYIB b RIE-bhakde ANt platinatzybimitzi¢oddid0 Yrecedure

described Ey F t I I‘Mg ;rrﬁalh 943 83 (1990). All steps are performed at room
temperatl} T%?et?éot reactcl?)n vc%r’n%% 5@ ell mcludes in Hopes 15 Tyrodes buffer/0.1 % BSA:

4.5 x 107 apyrase-washed platelets, 0.5 mg/ml Wm{é%ﬂogen

N-{5-chlorothiophen-2-

15 [0122] To 4-(6-fiuoro-7-(methylamino)-4-oxo-2H-benzo[e][1,3loxazin-3(4H)-yl)benzoic
acid (0.02g, 0.063mmal) in methylene chioride (2ml) was added 1-[3-
{dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (0.013g, 0.068mmol), N,N-
dimethylpyridin-4-amine (0.008g, 0.068mmol) followed by S-chlorothiophene-2-sulfonamide
(0.014g, 0.07mmol) and the mixture stirred at room temperature for 8hr. The solvent was

20  removed and the product purified on HPLC (Ci8) to give N-(5-chlorothiophen-2-ylsutfonyl)-
4-(6-fluoro-7-(methylamino)-4-oxo-2H-benzo[e] {1, 3] oxazin-3(4H)-yl) benzamide (0.0GS g,
15%). RP-HPLC: 2.58 min; BS-MS (M+H)" = 496.0; 1H-NMR (MeOH-dq) & (ppm): 2.8
(5,3),56(52),62(d4,1),7.1(d4,1),73(d,1),7.4(4,2),7.7(4, 1), 7.9 (d, 2).
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(American Diagnostica, Inc., Greenwich, CT), serial dilutions of test compounds (buffer for control
wells ) in 0.6% DMSO. After about 5 minutes preincubation at room temperature, ADP is added to a
final concentration of 2 M which induces submaximal aggregation. Buffer is added instead of ADP to
one set of controwwéﬁgﬁf()ﬂﬁ& control). The OD of the 20 samples is then déemthed 4490 nm using
a microtiter plate reader (Softmax, Molecular Devices, Menlo Park, CA) resulting in the O minute '
reading. The plates are then agitated for 5 min Brampliddtiter plate shaker and the 5 minute reading
is obtained in the plate reader. Aggregation is calculated from the decrease of OD at 490 ran at t=5

b 4 SVl g b 4 dnoxe g AL 4 P IRG 20| Samples
after 25 correcting for changes in the unaggregatednco setaplasiddl. Inhibition of 13H12-MeS-ADP
Binding to Platelets [0129] Having first determined that the compounds according to the invention
inhibit ADP- dependent platelet aggregation with thecabnyve assay, a second assay is used to

%

hie ‘l“= A P L Vi AL PAX O g eI LAY

determine 30 whether such inhibition is media ction with platelet ADP receptors. Utilizing
the second assay the potency of:inhibiti o of coripgurrls with respect to [3H]2-MeS-ADP
binding to whole platelets is determijnedi, [3R]2-MeSTADP bifiding experiments are routinely performed

with outdated human platelets cqljectetd y Standard procedures at hospital blood 52 WO
2006/039212 PCT/US2005/034246 banks, Apyrase-washed outdated platelets are prepared as
follows (all steps at room temperature, if not indicated otherwise): [01301 Outdated platelet

suspensions a 2hjutechuitihvoltmesh@@Saisdblakets2tafieteabyrsbrirmdditsrrhsetooo x g for
45 minutes. Platelet pellets aya resusaended. sl r6x102 ielels (01 T Cheaniaisiag 1 U/ml

apyrase (grade V, Sigma, St. Louis, MO) and incubatg%éor 15 r@olggtgj atéezl%a@e rlggntrifugation at
730 x g for 209elFEE, Perstnd 4Hdstd R T SepdsriTB s Hufsr contaming .gl% BSA
(Sigma, St. Loglis,)ME)-EPaccarteniratisns G166%1 6833t Btsiii-Bindirg wxpeitresitie

performed after > 45 minutes rest latelets Q.10 L i-AlRiaatelio hisdingaxperiments are
performed Witﬁroﬁnems"%%gg%a%% gtee(%gg(ﬁé?tggg%%{%g descgibeél in L(I?]hibition ofO DP-Mediated Platelet

Aggregatién irebitrejo ekeapetibibt-ptienses srehakapertietrin kRpeelslic e @ titfer containing 0.1%
BSA (Sigma, SiurpeiscMO)rat aaencani ationyal 61,664 k0 8-platetbis Bl Senyd similahidsulis are

the rtated oS PR ALEHH TO G AN R A T U et ol 1900) Thromes Homost
81:111-117) hasrbeehand the product purified on HPLC (C18) to give N-{5-chiorothiophen-2-
ylsnﬂfonyl)Q—ﬂuoro—x%—(é-ﬂuoro-7-(mathylamjno)—4—0xo-2H—benzo[e] [1, 31 oxazin-3(4H)-y1)
15 benzemide (0.005g, 15%). RP-HPLC: 2.78 min; ES-MS3 M+E)T = 514; TH-NMR (MeOH-
ds) & (ppm): 2.8 (5,3), 5.6 (5,2),6.2 (4, 1), 7.1 (4, 1), 73 (4, 1), 7.4{dd, 1), 7.5(dd, 1), 7.7

(ad, 1), 7.9 (dd, 1).

Example 38

3-(2-methoxvethoxy)-4-nitrobenzenamine

F@NOz
HoN NO,

[0124] To a soluiion of 2-methoxy-ethanol in 4 ml dry THF, was added tert-butoxide (378
meg, 3.37 mmol) at 0 °C. The resulting mixture was added dropwise to the sotution of 2,4~
difiuoro-1-nitro-benzene (536 mg, 3.37 mmol) in 5 ml dry THF at 0°C. The mixturs was
stirred at 0°C for 30 minutes, then diluted with ethyl acetate and washed with brine. The

20

25  organic layers were combined and concentrated in vacuo to give 4-Fluoro-2-(2-methoxy-
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adapted to the 96-well microliter format. In an assay volume of 0.2 ml Hepes-Tyrode's buffer with
0.1% BSA and 0.6% DMSO, Ix10$ apyrase-washed platelets are preincubated in 96-well flat bottom
microtiter plates for 5 minutes with serial dilutions of test compounds 20 before addition of InM
[3H]2-MeS-ADP {BH19U Yy Ithioadenosine-5'-diphosphate, ammoniumP§atseesfie2#ictivity 48-49
Ci/mmole, obtained by custom synthesis from Amersham Life Science, Inc., Arlington Heights, IL, or
NEN Life Scieqgs:BroduetssBostions-Mae Pamhhindingtsdsierminetdrthe Al3sencs witest
compounds. Samples for.nonspecific. binding. may conjai - = .(RBI,
Natick, MA). AYSARG g?l%r? "f%%%gx_}fgerr%ﬁﬁ s 'roorr%f“fe{;bnﬁn%t'c\}é)rg? %ﬁ%ﬁ%ﬁ?&%ﬁg iégseparated
by rapid filtratior ssddvebadashis ifircottk (p8dh Bindirrs el BareiseldehNréepes pH 7.4, 138
mM NaCl) usiggsa Agwelselh hanvesientMinidise SenRatianr instrariSRBIEMNG. M/A) and 8x12
Pr

GF/C glassfiber filtermats ; ig@eec{a%urg, 53 WO

inted Filtermat A, for 1450 Microbeta, Wallac Inc.
2006/039912 BETRISSO 0034 46 * MDY, é‘%ﬁ%ﬁé%% FAHIGAY f\?l)cl%cﬁcgﬁ%gf%ermats is

determined inrasstitntittatiore a@0MEei(Vicroletacletbhe\Waikitoberaaifiratsaty B sSpetific binding
is determined by s sybiraction, of nensspacifishindinafieneeiabbinding -andesneaifisdingliag in the

presence of tBst comf)ounds Isexpressed as % of specific binding in the absence of test compounds

5 dilutions. TABBE IHAGTVMOBHF drenFhEsiZBD € OMPO NS %@Aé&(ﬁﬁ& P ASSAYS

In the table below (@ctiviiy7indhe PRJ? assay is provided as follows: +++,1050 <10 M; 10 ++, 10 M <

IC50 < 30 M; and +, IC50 > 30 M. Activity in the ARB assay is provided as follows: +++, IC;p < OAS M;

++, 0.05 M < ICgp < 0.5 M; and + IC50 > 0.5 M.EExapipB9ARB (pM) PRP (pM) 5 +++ ++F 10 ++ +-

15 ++-F 1-H- 20+ ND 25+ ND 26 +++ +++ 27 +++ + 28 +++ +++ 34 ++ ++ 37 ++ ND
2-5-fluoro-2-nitrophenoxy)-N,N-dimethviethanamine

/
F N
— o
F NO,
F NO,

[0125] 2-(5-fluoro-2-nitrophenoxy)-N,N-dimethylethanamine was obtained from 2-
dimethylamino-ethanol using the procedure described in Ex.58. RP-HPLC: 1.37 min; ES-MS

15 (M+H)" = 229; 1H-NMR (MeOH-ds) & (ppm): 2.19 (s,3 H), 2.61 (1, 2H), 42 (¢, 2 H), 6.95
(ddd, 1 H), 7.34 (dd, 1 H), 7.98 (dd, 1 H).

Example 60

Pharmacological Assays
20 [0126] The pharmacological activity of each of the compounds according to the invention

is determined by the following in vifro assays:

1. Inhibition of ADP-Mediated Platelet Aggregation in vitro
[0127] The effect of testing the compound according to the invention on ADP-induced

25  human platelet aggregation is preferably assessed in 96-well microtiter assay (see generally
the procedures in Jantzen, H.M. et al. (1999) Thromb. Hemost. 81:111-1 17). Human venons
blood is collected from healthy, drug-free volunteers into ACD (85 mM sodium citrate, 111
mM glucose, 71.4 mM citric acid) containing PGI, (1.25 ini ACD containing 1.6 uM PGI,/10
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39 ++ 4++ 41 ++ +++ 42 +++ +++ 43 +++ +++ 44 ++ + 45 +++ | + 46 +++ + 51 +-H- + ++t 56 +++
57 +t- + 54 WO 2006/039212 PCT/US2005/034246 [0133] It should be understood that the foregoing
discussion, embodiments and examples merely present a detailed descrlptlon of certain preferred
embodiments. ItWﬂIIB'eaﬁf?ﬁ%ﬁ'ent to those of ordinary skill in the art that vaFfotESHguiitH g) ons and
equivalents can be made without departing from the spirit and scope of the invention. All the patents,
journal articlesabbénd;dtferaodimefigrdistubsws diQteblagslachrlsarciRRALSPEPAEY Y reference.

55 1 MCSLLP %a IMSh 3rhof CoRPONRGAVAGIRE TorPuHARR TWashtdblaeibls oA frefaO RS O

'‘CRNiO R4 4 R2R3 5 wherein 6 R' is a member selected from th tin Cl 6 alk
yl,
Cl-6 haloalkylbb?nglﬁ?gé‘%%aﬁ’kg?ff Ol Band R ARG EHSHT 'E?m %19 #f%? nge?nz%@ R2is a

member seleqterhiromdhengtatte, msletgigpoﬁel-ﬂ,zé)ndm:b?wlI%/mlgm/@alh@elmb@rbwécted from the
group ConSSIStlngume: ¢0n{agn%%<¥b&%ﬁgy§%§@£d% @i@%}{nﬁ"! Louis, MO). After incubation at

37°C for 15 minutes, the platelets are coliected by centrifugation at 730 x g for 10 minutes
and resuspended at a concentration of 3x10° platelets/m! in Hepes-Tyrode’s buffer (10 mM
Hepes, 138 mM NaCl, 5.5 mM glucose, 2.9 mM KCl, 12 mM NaHCOs, pH 7.4) containing
0.1% bovine serum albumin, 1 mM CaCl, and 1 mM MgCl. This platelet suspension is kept

10 >45 minutes at 37°C before use in aggregation assays.

[6128] Inhibition of ADP-dependent aggregation is preferably determined in 96-well flat-
bottom microtiter plates using a microtiter plate shaker and plate reader similar to the
procedure described by Frantantoni et al., Am. J. Clin. Pathol. 94, 613 (1990). All steps are
performed at room temperature. The total reaction volume of 0.2 ml/well includes in Hepes-

15  Tyrodes buffer/0.1% BSA: 45 x 107 apyrase-washed platelets, 0.5 mg/ml human fibrinogen
{(American Diagnostica, Inc., Greenwich, CT), serial dilutions of test compounds (buffer for
control wells } in 0.6% DMSO. After about 5 minutes preincubation at room temperature,
ADP is added to 2 final concentration of 2 M which induces submaximal aggregation.
Buffer is added instead of ADP to one set of control wells (ADF" control). The OD of the

20  samples is then determined at 490 nm using & microtiter plate reader (Softmax, Molecular
Devices, Menlo Park, CA) resulting in the 0 minute reading. The plates are then agitaied 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 490 nm at t=5 minutes compared fo
=0 minutes and is expressed as % of the decrease in the ADP contro! samples after

25  correcting for changes in the unaggregated control samples.

I Inhibition of [*H]2-MeS-ADP Binding to Platelets
[0129] Having first determined that the compounds according to the invention inhibit ADP-

dependent platelet aggregation with the above assay, 2 second assay is used to determine

30  whether such irthibition is mediated by interaction with platelet ADP receptors. Ultilizing the
second assay the potency of inhibition of such compounds with respect to "H]2-MeS-ADP
binding to whole platelets is determined. [*H]2-MeS-ADP binding experiments are routinely
performed with outdated human platelets collected by standard procedures at hospital blood
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10 C3.5 cycloalkyl, C-5 cycloalkyl-alkyl, C1.6 haloalkyl, C.6 hydroxyalkyl, halogen, 11 cyano and
-C(O)R3', wherein R3, is a member selected from the group consisting of 12 H, hydroxy, CI-6 alkyl,
C1_6 allcoxy, amino, CI-6 alkylamino and di- CI-6 alkylamino; 13 R is a member selected from the
group consisting*¥f BP%Hd¢% 6 alkyl; 14 RS is a member selected from thBJEe) €8A&iéting of H,
C1.6 alkyl, C1_6 haloalkyl, benzyl, 15 aryl, CI-6 alkyl-N-(R5a)2; CI-6 alkyl-O-(R5a); wherein each Rsa
is a member lifuikgeppydentyshelonttdtbdpirttiesgreupcpetsdies frglor Hal stepaiynoahd optionally, two
17 Rsa group%g%g&%g) E?ﬂ%@%ﬁ?@i@ﬁﬁ&ﬁ%@mm with the nitrogen atom to form an 18 azetidine,

[

pyrrolidine, piperidine or morpholine ring; 19 Ar is an aromatic ring selected from the group consisting

of benzene, pygidipe. PyiRAReBAd.20puiimpiding, @k ohwhichiseptiomyaybatteted with from 1-2
R6 substituents, 21 wherein each R6 is_inde

ndently sele rom.the group consisting of halogen,
Cyano, 22 hy RORPCOT ESTREESS AT C2 6 YT BT, CPb RIar, (s 23
haloallcoxy, C8:5E ytitadteykdlitoRgSarmitoni@i L6 Akl aymino( @ JikykabiideuipgMO) and

'C(:NRba)'N(%9@5&5%@%%{&Q@%_%@Peéﬁ%ﬂ@&%ﬁ@@@é@ﬁ&ﬁ%ﬁ%@@}%ﬂ@é and |
-(CH2)mN(R6EJ 2 26 wherein each subscript m is independently an _|nte§9d§tg%ftor§/jéto 3, each R6a is

a 27 member HeRspERES I RERCERN SRS YrotiesfsigtiRg bt e bhcsLLP 28
alkyl, C1.6 alkexcaming, € 4.6calkylpminasand BinGisG-alkytaminacaedeack a#8rRE6 is a member
independently S%Ie%(jergsg‘.rorgft%% oup S5:onsisting of H, Cl.4 30 alkyl and CI-4 alkanoyl, and optionally,
two R6b groupnéla %achegl%o nitrogen §I are combined with the nitrogen atom to form an azetidine,

pyrroliding, 32pigefidine.prmeiphalins £iagAadisainkingraeupisalediaditam thadyoup consisting

of a bond and -NH-; 34 R7 Is a member selected from the group consisting of H, h%l_ en, cyano, Cl.6
alkyl, C2.6 35rameidrscosgiand M (ehdhum el Ana b rRar ST 26 PRAMTERUTEARY

acceptable saligathererfs &2rsfucpmpalindiafesidirods’ havffey thefoimuld %S3SA(¥ighd, 8.0 FO N R5
1R%

e

Louis, MO) at a concentration of 6.66x10° platelets/m], Very similar results are obtained

with fresh and outdated platelets.

15 {0132] A platelet ADP receptor binding assay using the tritiated potent agonist ligand
[’H]2-MeS-ADP (Jantzen, HM. et al. (1999) Thromb. Hemost. 81:11 1-117) 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, 1x10° apyrase-washed platelets are preincubated in
96-well flat bottom rmicrotiter plates for 5 minutes with serial dilutions of test compounds

20  before addition of 1nM [*H]2-MeS-ADP ([ *H12-methylthioadenosine-5’-diphosphate,
ammonium salt; specific activity 48-49 Ci/mmole, obtained by custom synthesis from
Amersham Life Science, Inc., Arlington Heights, IL, or NEN Life Science Products, Bosion,
MA). Total binding is determined in the absence of test compounds. Samples for nonspecific
binding may contain 10 M unlabelled 2-MeS-ADP (RBI, Natick, MA). After incubation for

25 15 minutes at room temperature, unbound radioligand is separated by rapid filiration and two
washes with cold (4-8°C) Binding Wash Buffer (10 mM Hepes pH 7.4, 138 mM NaCl) using
a 96-weil cell harvester (Minidisc 96, Skatron Instruments, Sterling, VA) and 8x12 GF/C
glassfiber filtermats (Printed Filiermat A, for 1450 Microbeta, Wallac Inc., Gaithersburg,
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R N /O R4 2 R2 R3 3 wherein the subscript n is an integer of from 0 to 2. 1 3. A compound of claim 1,
having the formula: 7 HHSNYNuN.OfJII,\ F~~0O00 NR5 (R6)n R.N O R4 2 R2 R3 3 wherein

the subscript n ig ﬂﬂ [ ffrom 0 to 2. 1 4. A compound of claim 1, ha\ﬁi@g Elﬁf?f% A la: HH9
NNUNO I F\~\ %&%@%@5 (R6)NR.-0R4 2R2 R357 MCSLLP 3 Wherell}nt e s{{}%script nis an
integer of from 0 to 2. 1 5. A compound of claim 1, having the formula: R7 HHNNN (170 F\600
O 5N"(R)n Q&@Amtgyépé@e@bw@gdioacmﬁy on the filtermats is determined in a scintillation

counter (Microbeta 1450, Wallac Inc., Gaithersburg, MD}. Specific binding is determined bj}
subtraction of non-specific binding from fotal binding, and specific binding in the presence of
test compounds 1s expressed as % of specific binding in the absence of test compounds

5  dilutions.

TABLE 1
ACTIVITY OF THE SYNTHESIZED COMPOUNDS IN ARB and PRP ASSAYS

In the table below, activity in the PRP assay is provided as follows: +++, ICsp < 10 pM;
10 ++, 10 UM < ECsq < 30 pM; and +, ICse > 30 pM. Activity in the ARB assay is provided
as follows: +++, ICsp < 0.G5 pM; -+, 0.05 pM <ICs < 0.5 uM; and +, ICs, > 0.5 pM.

Exasmple ARB {(pM) PRP (uM)
5 e 4o
10 ++ ++
15 +
20 + ND
25 + ND
26 - ot
27 -+ +
28 -+ +Ht
34 ++ ++
37 ++ ND
39 e e
41 +t -
42 it it
43 - N
44 ++ +
45 Tt +
46 it ++
51 Ft +
56 -+ -+
57 -t +
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3 wherein the subscript n is an integer of from 0 to 2. 1 6. A compound of claim 2, wherein nis 0 or 1;
R1is Ci_4 alkyl, C3.5 2 cycloalkyl, C3.5 cycloalkyl-alkyl, or halosubstituted benzyl; R2 is H; R3 is H,
Ci_4 alkyl, C2.4 %V %Ik%%l Cg.4 alkynyl, C3.5 cycloalkyl, C3.5 cycloalkyl-a:\li%l C§-4 r}ﬂaggl,alkyl, cyano or
_C(O)R3a; R4 QPSP EA alkyl: R5 is H or Cl-4 alkyl, CL4 haloalkyl, -CN L T'EFE0NH2; Re,
when 5 present is selected from the group consisting of halogen, CI-4 alkyl, CI-4 allcoxy, C3-5
cycloalkyl- 6 KGR}, -DeErR) borBEtand thaybePraRin b Ma ERPRRERSIESIITAEE or 2 and
each Réh is 7&9&9&;@&@%@@1@@%&@%&@&%& GOnsisl RIS din Gk ATyl rng@ied adkanoyl; R7

is H, CI-4 8 alkyl or halogen. 1 7. A compound.of clai wherein R' is Cl-4 ; is Hor CH3; R5
isH 2 or CHé?%,%@ﬁW%H@‘Séfégt%‘d" f °%Stﬁ8%%ﬁ%°%soﬁ%?§%v%? t%i%gg% ]%Aldéél alkyl, Cl-4 3
alkoxy; R7 is héathgenigrhd fatkythé it oohspoperd & dharntiprywhBisrpremspemgl eI H; R5 is H
or CH3; Ry 2 is,chloro and s attashed af theadmositienatthedbisvkaing Risder 1, and R6 when
present is 3 selected from the group consisting of halogen, Cl-4 alkyl, -OCH2CH20H,
-OCH2CH20CHS3, 4 -OCH20CH3, -OCH2CH20C(0O)CH3 and -O(CH2)2N(CH3)2. 1 9. A compound
of claim 1, having the formula: 00S 0O/HOIR7 FANWR6)NR111112R2R3R4110.A
compound of claim 1, selected from the group consisting of: 58 MCSLLP aclS HHHH\ O NYN\
SONYNS\ ~II FOOOFOO0ONN
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Cl CISHHNN NN.SF000_SO FOXOONINN-O NHS~CI HHHHO\ ONYNSONYNS\
1000a1000 NO-NO-~HHC_1CI(0) HHS\CI ONOOOOHHS\-rNNOSO FNOiONO~F
N HNNO HN-CICI HHS\OHHS\NNNNN. FO0000p00 NFINNOJHCI C|S HHS\N
NN.

2 Claims:
3 1. A compound having the formula:
s R
N A
F N/Ar_L_(ﬂ)/ O"S\\O
RL R
N o~ "R*

4 R2 RO

5 wherein

6 R’ is a member selected from the group consisting of Cy alkyl, Cy4 haloalkyl, Ca5

7 cycloalkyl, Ci.s cycloalkyl-alkyl, benzyl, and substituted benzyl;

g R? is a member selected from the group consisting of H, and C 4 alkyl;

9 R’ is a member selected from the group consisting of H, Cy.¢ alkyl, Ca. alkenyl, Cy.¢ alkynyl,
10 Cs.s eycloalkyl, Cs5 cycloalkyl-alkyl, C)¢ haloalkyl, C.¢ hydroxyalkyl, halogen,
11 cyano and -C{O)R*®, wherein R* is a member selected from the group consisting of
12 H, hydroxy, Cy alkyl, Ci.¢ alkoxy, amino, Cy alkylamino and di- C.¢ alkylamino;
13 R* is a member selected from the group consisting of H and C, ¢ alkyl;
14 R’ is a member selected from the group consisting of H, Cy alkyl, C; haloalkyl, benzyl,
15 aryl, Cypg alkyl-N-(R™),; €, alkyl-O-(R*); wherein each R*® is 2 member
16 independently selected from the group consisting of H, C;.¢ alkyl, and optionally, two
17 R groups attached to nitrogen are combined with the nitrogen atom to form an
18 azetidine, pyrrolidine, piperidine or morpholine ring;
19 Ar is an aromatic ring selected from the group consisting of benzene, pyridine, pyrazine and
20 pyrimidine, each of which is optionally substituted with from 1-2 R® substituents,
21 wherein each R® is independently selected from the group consisting of halogen, cyano,
22 hydroxy, Cy.e alkyl, Ca.6 alkenyl, Cs6 alkynyl, Ci.¢ alkoxy, Ci.¢ haloalkyl, Ci¢
23 haloalkoxy, Cj.s cycloalkyl-alkoxy, amino, C. alkylamino, di-Cy.4 alkylamino,
24 ~C(=NR™-NR®),, -C(ORE, -O(CH)nOR®, CH)MOR®, -O(CH)mNR ™),
25 and ~(CHy)mN(R®),,
26 wherein each subscript m is independently an integer of from 1 to 3, each R isa
27 member independently selected from the group consisting of H, hydroxy, Ci
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~NYNYNSOys FOOOOFNOOO NONOHCI CIFHHSNI-NN'"ONYNF04Y000 FOO00J
NNO NOH 2H59 MCSLLP clclHHNHH-PS\ ONYN.S60. FOOOF,_NOJNMIBHEI CIS
HHNN~NS NNN.SFO(00 FOOOOON NNO HO--HCH3 HHHHSONyS,\0NYN CIO

00 F 9800 ~'IXN I~ N CH3

29
30
31
32
33
34
35
36

i

HkHl %1 58 oxy, amino, C;¢ alkylamino and di- C; alkylamino, and each

R® is a member independently selected from the group consisting of H, Cy4

alkyl and C,.¢ alkanoyl, and optionally, two R®® groups attached to nitrogen

are combined with the nitrogen atom to form an azetidine, pyrrolidine,

piperidine or morpholine ring;

L is a linking group selected from the group consisting of a bond and -NH-;

R’ is a member selected from the group consisting of H, halogen, cyano, C;.¢ alkyl, Cy
alkenyl, Cs. alkynyl, Ci alkoxy and Cy haloalkyl;

and pharmaceutically acceptable salts thereof.

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

Rz R3
wherein the subscript 1 is an integer of from 0 to 2.

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

7
S"\\\/R

H H
No N N )
2 S
O ﬂ/ \!-r N
F /&/\ ©©0
Nos (R,
1
R? R®

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

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

H 572
A\
Y S/U

£ \N o 00
w L KR

"N

R RO
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S, S OO0OONN. FNO\0OOO N-O)F(~NHFNiOJ HSHH~ICICIl OS~NHNS\ "FN(NON
OOCISNulO00 HOJHOCI CIHHSHHS\O(-NNN NNNOONTfi00,,0 0/"'NJ FFNNI
OJHOJ HFCI CIHHS\tHHS\ONN~NO~NyN.S000 F2000NNH O, 3 HEOSUASLLP N
NOMeBNNSM,eOXS.O\‘B 000000 FF

1

[SC R oo~ ON Lh I W N (TSI o

B LI b3

wherein the subscript n 1s an integer of from 0 to 2.

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

O /E/ T \ﬂ/ C;/\b
i fa\i\éx{p{s)O
R
R P

N 07 "R
R? R®
wherein the subscript n is an integer of from 0 to 2.

6. A compound of claim 2, whereinn is 0 or 1; R'is Cie alkyl, Cs.s
cycloalkyl, Cas cycloalkyl-alkyl, or halosubstituted benzyl; R*isH: R*is H, Ciy ali{yi, Cosg
alkenyl, Cy.4 alkynyl, C3.5 cycloalkyl, Cs.s cycloalkyl-alkyl, Cy.4 haloalkyl, cyano or -C(O)R*; R*
is Hor Cy4 alkyl; R isHor Ciy alkyl, Cy.4 haloalkyl, -CN, -C= CH or -CONH,; Ré, when
present is selected from the group consisting of halogen, Cy.4 alkyl, C,4 alkoxy, Cs.s cycloalkyl-
alkoxy, -O(CH)mOR®™ and -O(CH;),N(R®™), wherein the subscript m is 1 or 2 and each R is
independently selected from the group consisting of H, Cy.4 alkyl and Cy.4 alkanoyl; R’ is H,Cia
alkyi or halogen.

7. A compound of claim 6, wherein Rlis Crq alkyi; R*is H or CHix R isH
or CHy: R®, when present is selected from the group clonsisting of halogen, Cy.4 alkvl, Ci.4
alkoxy; R is halogen or C.4 alkyl.

8. A compound of claim 7, wherein R’ is methyl; R*is H; R®is H or CHy; R
is chloro, and is attached at the 5-position of the thienyl ring; n is 0 or 1, and R® when present is
selected from the group consisting of halogen, C,.4 atkyl, -OCH,CH,OH, -OCH,CH,OCH;,
-OCH,OCHj3, ~OCH,CH,OC(0O)YCH; and -O(CH-),N(CHa),. '

9 A compound of claim 1, having the formula:
O
8-S,
= g 7
g N E LR
F. 2
? Vns (R
A
B2 R3 R
10. A compound of claim 1, selected from the group consisting of:
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OMeHONOHCI CIHNSO HOIHHSOO SNON,TrN.FN OON FNOOJ H HofciCl S
HN'SOOHHSP OOFNNYNSF\NFN/O000 NOJH4H61MCSLLP 1 11. Ap ?@1 geutlcal
composition comprising a pharmaceutically acceptable 2 carrier and a compound having t Lformula
R7 ONN. F,Ar-L--rO R50 1RINO R4 3 R2 3 4 or a pharmaceutically acceptable salt thereof,
wherein 5 R1 is a member selected from, gﬁ consisting of CI-6 aIkMI gl&aloalkyl C3-5 6

t

cycloalkyl., C3.5 cycloalkyl- alkyé be /@1@3@ ituted benzyl, N Ny

\i O OO
ji;[kN
\NQ\);; g

HoF H cl
H p y s
5 N AN N A - o S
T
N o)
N o’$ H j‘e\
Cl CHg
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7 R2 is a member selected from the group consisting of H, and C1.6 alkyl; 8 R3 is a member selected
from the group consisting of H, C1-6 alkyl, C2.6 alkenyl, C2_6 alkynyl, 9 C3.5 cycloalkyl, C3.5
cycloalkyl-alkyl, C1-6 haloallcyl, C1.6 hydroxyallcyl, halogen 10 cyano and -C(O)W', whertin 3 is a
member selected from the group consisting of 1ldK’1 hydroxy, C1.6 alkyl, CI-6 alkqxy, amino, C1.6
alkylamino and di- CI-6 alkylamino; 12 R4 |§ mber selected from the;grouseQnsisting of H and

C1.6 alkyl; 13 RS is a member sgle xgroup consisting of ) -6 HkytCI-6 haloalkyl,
benzyl, 1.4 aryl, C1_6 alkyl-N- 1. 63aﬂ<9l O-(Rsa); Rya & member 15
independently selected tr&) group consisting of H, G. , and optionally, two 16 Rya groups

attached to nitrogen are eombined with the nitrogen atomHo form an 17 azetidine, gyrrolidine,
piperidine or morpholine ring; 18 Ar is an aromaticaring selected from the @rqyp sisting of benzene,
pyridine, pyrazine and 19 pyrimidine, eagh ﬁf V\Jﬁj}nﬂs optionally, su tegNwitti-ffom 1-2 R6
substituents, 20 wherein each R6 is péﬁ tly selected o ¥ upﬁc@r%lstlng of halogen,
cyano, 21 hydroxy, C1.6% R< enyI C2 6 alkyny oxy, CI-6 haloalkyl, CJ-6 22
haloalkoxy, C3.5 cycloa , amino, CI-6 alkylamlnel d| C .6 alkylamino, 23
-C(=NR6a)-N(R6b)2, C(@)RGa O(CH2)mOR6b okieH2)mORG6b, -O(CH2)mN(R6GR)2 24 and
-(CH2)mN(R6b)2, 25 wherein each subseriptimdstindependently an igite n@f 1to 3, each R6ais
a 26 member independently selgcte "frpl%tﬁesﬁjp consstmgmf/@% -6 27 alkyl, CI-6
alkoxy, amino, C16 alkylamj 1.8 &KYlamino, & asL I9 28 R6b is a member
independently selected frQ lg-group consisting of H, €1 @H(yl and C14 alkaﬁoyl and optionally,
two R6b groups attachedo nitrogen 30 are combined with the nitrogen,atqm orm an azetidine,
pyrrolidine, 31 piperidine or morpholine ring; 32 L is a linking grguggfa%wfg the group consisting
of a bond and -NH-, 33 R7 is a memben:gelected ffam the ting 6t ¥, halogen, cyano, CI-6
alkyl, C2_6 34 alkenyl, C2.6 alkynyl, CI- @al@oxjéﬁd Cl loalkytiv@s and pharmaceutically
acceptable salts thereof. 1 12. A@ph ce(yttégl compos:ﬁ_on of claim 11, wherein said compound has
a 2 formula selected fro ro}:p consisting of: 7 S P C

N N
H H Clez
Y
s°
o HN
RO~ § ﬁ 57 's) F/| 0
T

¥ PR R
o]

F )N \ﬁ /O)

Y 0

M

o
% ci
5 O ‘\
"% SNSRI
SN g
8 Y AL § o
F N F N o
- P H
o)
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NUNIFO~~000 NRs(R6)hnR3R2R37 HHSNNuNI OO'0OSO F>_~NR5(R6)n RN/O"
R44R2R37 HHSNNUN, OIS OOFNO FR5(R% RANOR45R2R300S OHORY F
\(R6)n R~51/4 6 R2R3 R 63 MCSLLP 7 wherein subscript n is an integer from 0 to 2 MCE3LR
pharmaceutical composition as in claims 12, wherein subscript nis 0 or 2 1; R1 is CI -4 alkyl, C3.5
cycloalkyl, C3_5 cycloalkyl-alkyl, or halosupstituted benpzyl: R2 is H: R3.s_ 3 H, C1 .4 alkyl A
eyl C2-4 aloymyh oS cy MBSt SRR Lt e ddigheceuncafy Bt

2 carrier and a compound having the formula:

s R
1 SO
E N /Ar-*L-—On/ d’s\b
RY R
1}1 0 R

3 R? RS

4 or a pharmaceutically acceptable salt thereof, wherein

5 R' is a member selected from the group consisting of Cy.¢ alkyl, C,.¢ haloalkyl, Cs.s

6 cycloalkyl, Cs.5 cycloalkyl-alkyl, benzyl, and substituted benzyl;

7 R? is a member selected from the group consisting of H, and Cy.¢ alkyl;

8 R* is a member selected from the group consisting of H, C,.4 alkyl, Cy¢ alkenyl, Cp6 alkynyl,

9 Cs.5 cycloalkyl, Cs.s cycloalkyl-alkyl, Cy6 haloalkyl, C: hydroxyalkyl, halogen,
10 cyano and -C(O)R*, wherein R** is a member selected from the group consisting of
11 H, hydroxy, C.¢ alkyl, Ci alkoxy, amino, C.¢ alkylamino and di~ Cy_¢ alkylamino;
12 R’ is a member selected from the group consisting of H and Cy.¢ alkyl;
13 R’ is a member selected from the group consisting of H, Cy alkyl, C,¢ haloalkyl, benzyl,
14 aryl, C1.6 alkyl-N-(R™)y; Cp.¢ alkyl-O-(R>*); wherein each R** is a member
15 independently selected from the group consisting of H, Cy.6 alkyl, and Opfionally, two
16 R** groups attached to nitrogen are combined with the nitrogen atom to form an
17 azetidine, pyrrolidine, piperidine or morpholine ring;
18 Ar is an aromatic ring selected from the group consisting of benzene, pyridine, pyrazine and
19 pyrimidine, each of which is optionally substituted with from 1-2 R® substituents,
20 wherein each R® is independently selected from the group consisting of halogen, cyano,
21 hydroxy, Ci alkyl, Cy alkenyl, Cp6 alkynyl, C;4 alkoxy, C;4 haloalkyl, Ci
22 haloalkoxy, Cy.5 cycloalkyl-alkoxy, amino, C;.4 alkvlamino, di-C;.¢ alkylamino,
23 -CENRENR ™Y, -C(ORP, -O(CH)mORY, «(CH)mOR®®, -O(CHZ)mN(R*),
24 and -(CH2)mN(R ),
25 wherein each subscript m is independently an integer of from 1 to 3, each R® is a
26 member independently selected from the group consisting of H, hydroxy, Ci
27 alkyl, Ci.¢ alkoxy, amino, Ci.4 alkylamino and di- C.4 alkylamino, and each
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4 cyano or -C(O)R3'; R4 is H or C_4 alkyl; R5 is H or CI-4 alkyl, C1.4 haloalkyl, -CN, -C=CH or 5
-CONH2; R6, when present is selected from the group consisting of halogen, C1.4 alkyl, C Lp
alkoxy, C3.5 cycloalkyl-alkoxy, -O(CH2)mOR6b and -O(CH2),mN(R6b)2 wherein the subscript iiis 7
1 or 2 and each R6b is indepgndently selected from the group consisting of H, C1.4 alkyl and C1.4 8
alkand§l; R7 is H, Cl-4 a|kyﬂ%r RGO TACRePAR a?@géi?fﬁf%\f@é%ﬁbﬁgﬁ%‘ﬁ BrstReIs Bvlerein R is
C14 akyl; R4 is 2 H or CH31iRbeisdd or 4BtA30 REamihghigigisentis BElgetadsramibe oroupgansisting
of halggen, C1. 34 alkyl, C1.4 alI}[l,g}oxg/ci R7 isE halq&;en orCl.4 %Ik l.115. %igharma%eutical
compdgition of claim 14, wHAFSIARITS hiaty P RATESS BIR50 T8 A8 RS RS ehiB¥d™Snd is attached
at the33-position of the thienypemdina ¢s BopliolamdriBeR6 when present is selected from the group
consistjing of halggen,.C1 4 alkyl,.- H20H, 4 -OCH2CH20CH3,,-O CH3,

-OCH§ZECHZOC ogaclﬁ%gé {%chﬁiﬁ%gﬁ{%qﬁs g"’foﬁg.%%ps %%%g?gibt?cﬁa %%gr:ﬁ%%o&s?ftion of claim It,
wheréih said cBhipeurrinecrzdetizddtrrohe tregreopstonei sty bilaaaMos. B oladksl KbS\HH S 0
yNXNy$ O Ny N-S F Ql@&ﬁ,%gga&éﬂ&’\ﬁ%aﬁ&ﬁﬁ N SHOMYNS' F000SO FOObN NN/OH

O~HNISCI HHHH\W\ ONyS, b ~~0002X 00,0 FJaANN NO-)NO-~ HH
35 and pharmaceuticaily acceptable salts thereof.

1 12. A pharmaceutical composition of claim 11, wherein said compound has a

2 formula selected from the group consisting of:

7
How ST
No Nt/
0 = N
i RN
N s (R®),
R’ )<R
N 0" "R
3 R® R®
,
s A

4 R2 R3
7
by ST
NN N\SM
O \”/ \ﬂ/ 2R\
E \\N o ©O0
N
iy RS (R%),
N o Rr*
5 rR? R®
? s
ORI
1F N R? (R®)n
A g
6 82 B3
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(/0 CIN HHS\CIOINOOONOHH NN. FINSFLO6b HO-~NNNO HN-ICIOC| HH S\
HHS\ NYNyNS ON FiO0O0000Sb NFNNOJH~OJCI CIHSHHSNNN.S 0 Q00FO
00 FNNN)ON NOJHHcl FHHSCINYYNN,SSONYN.SFN0OO,0 FTh~~0d SN O

IN~AO)H 3165
wherein subscript n is an integer from 0 to 2.

1 13. A pharmaceutical composition as in claims 12, wherein subscript nis 0 or
I; R'is Ciu alkvl, Cs.s cycloalkyl, Css cycloalkyl-alkyl, or halosubstituted benzyl; R*is H; R’ is
H, Cy4 alkyl, Co4 alkenyl, Coy alkynyl, Cs5 cycloalkyl, Cs.5 cycloalkyl-alkyl, Cy.4 haloalkyl,
cyano or -C(OYR>; R* is H or C;4 alky}; R’ is H or C.4 alkyl, Cy4 haloalkyl, -CN, -C= CH or
~-CONH3; RS, when present is selected from the group consisting of halogen, C;.4 alkyl, Ci.
alkoxy, Ci.s cycloalkyl-alioxy, -O(CH:)mOR®® and -O(CHy)uN(R®); wherein the subscript m is
1 or2 and cach R®" is independently selected from the group consisting of H, Cy.4 alkyl and C, .4

oo ~1 ot e W b

alkanoyl; R7 is H, C1.4 alkyl or halogen.

1 14. A pharmaceutical composition of claim 13, wherein Rlis 4 alkyl; RYis
2 Hor CH;; R is H or CHy; R®, when present is selected from the group consisting of halogen, C;.
3 galkyl, C).4 alkoxy; R’ is halogen or Cj.4 alkyl.

1 15. A pharmaceutical composition of claim 14, wherein R” is methyl; R* is H;
2 RPisHor CHs; R'is chloro, and is attached at the 5-position of the thienyl ring; nis 0 or 1, and
3 R® when present is selected from the group consisting of halogen, Ci.. alkyl, -OCH,CH,OH,

4 -OCH;CH,OCHa, ~-OCH;0CHa3, -OCH,CH,0C(O)CH; and ~-O(CH2).N(CHs)s.

1 16. A pharmaceutical composition of claim 11, wherein said compound is

2 selected from the group consisting of:
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NOH HCIS/CIl HNNOOHS IPOOF~NN~(N FF-NO~0 H H67 PACSLLP 617.A
compound according to any of claims 1 to 10, which is for use as a 7 medicament. 68 MCSLLP

6 17. A compound according to any of claims I to 10, which is for use as a

7  medicament.
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