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CROSS- REFERENCES TO RELATED APPLI CATI ONS [0001] The present application

cl ai s t hwohkeswafizpiizof U. S. Provisional Application No. PeTARL&A3406, fil ed
Sept enber 29, 2004, which is herein incorporated by reference in its
entirety for all purposes. STATEMENT AS TO RI GATS TO | NVENTI ONS MADE UNDER
FEDERALLY SPONSORED RESEARCH AND DEVELOPMENT 10 [0002] NOT APPLI CABLE
REFERENCE TO A " L1 ST " M LI STI NG
APPEND X SUBM TTEBTEN KGR RR? Pl sk BE RGO N A RN AR RES 15 BACKCROUND
OF THE | NVENTI ON [ 0004] Thronbotic conplications are a major cause of death
in the industrialized world. Exanples of these conplications include acute
nyocardi al i nf arctélga %ﬁhﬁﬂ@gﬁ%@ﬂ@ﬂb@gﬁﬁéﬁ%@@gi na, transient
i schem ¢ attacks, Stro es peripheral vascul ar di sease

pr eecl a[oesijp/ ek pfassﬁtaappﬂwpn\cmﬂﬂqetﬁmeﬁmﬂﬁﬂ S, Pewvinddriat AppHeatiseMmat ed

i ntravascul ar ul ation and t hraonboti c t openi c rpura. Thr.onbotic and
rest%noﬁ(?/él‘b%lﬂl%gsq%%b%@o 204ocrinch ﬁlhe&‘)\g H&OFRW%EEEW%%@E%@H@S e.g.,
angi opl darterectony, post CABG (coronary artery bypass
graft) %E%% r@?ﬂ g‘h—gu%gr graft surgery, stent placenents and insertion 25
of endovascul ar devices and protheses. It is generally thought that

platel et aggregates play a critical role in these events. Blood platelets,

whi ch nor mal |y ggiAnetiginer WSePORIGT TR O YSYENPIONS MASIOUR DR | vat ed and

aggregate to form a thronbus with disturbed blood flow caused by ruptured
at her oscl er ot i FHDERARL YO SPONSORED RESEARCHAND BEYELOPMENOpl ast vy,

resul ti ion. Platelet activation can be initiated by a
varﬂLty pkggmﬁgi@&%exposed subendot helial matrix nol ecul es such as
col l agen, or by thronbin which is fornmed in the coagul ati on cascade. WO
2006/ 039212 PCT/ US2005/ 034246 [0005] An inportant nedi ator of platelet

el cased T REMESAESGESROL A SRR RAIN G ArartlE BREY R oM HER ' ©
vari ous agePpROGRAM STING APPENDEX SUBMIITEDDN A COMPACDBISK. ood
cells, endotheliumor tissues. Activation by ADP results in the

recr ui t 3988] oNGHAEPHIGABLE: s and stabilization of 5 existing platel et

aggregates. Platelet ADP receptors nediating aggregation are activated by

ADPsand sone of its derivatives and antagoni zed by ATP (adenosi ne

5'-triphosphate) and sone of its derivatives fMﬁ)@H D.C.B. (1996) Thronb.
r

Henost. 76: 835-856). TheBé@‘F@ROWQtQF&HﬁLI)E s are nenbers of the
famly of P2 receptors activated by purine and/or

[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.



pyri m di ne nucl eotides (King, B.F., Townsend-N chol son, A & Burnstock, G
(1998) Trends 10 Pharnmacol. Sci. 19:506-514). [0006] Recent
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o Thc (RS Sy (v 5 o bl tth gmoss T S8 91 Thashyeor P2veye
(Hechl epjatelbt AP AdceptbhIEmeBlHRADL R, fa%ﬁl%/'c;@receg%gﬁ g]e:tﬁ\%@%* g#'gxlu‘g%er £Qidry or

indirectly acting synthetic inhibitors of ADP-d
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actjyve ant i iy onbot i enopyridines ticlopidine and cl opi dogrel
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prevention and/or treatnent of cardi ovascul a | seases, particularly those
r el at edB%4g ot R2Geppo$ieshled, 3B. BRRIEH 998)NVRIARY 9QF1 SBHESI)NVENTI ON [ 0009] The
present invention provides conpounds having the formula:

[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 ciopido grel inhibit ADP-induced platelet
aggregation, binding of radiolabeled ADP receptor agonist 2-methylthioadenosine 5°-
diphosphate to platelets, and other ADP-dependent events indirectly, probably via formation
of an unstable and irreversible acting metabolite (Quinn, M.J. & Fitzgerald, D.J. (1999)
Circulation 100:1667-1667). Some purine derivatives of the endogenous antagonist ATP,

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, A.H. et al. (1999) J. Med. Chem. 42, 213-230). Novel triazolo[4,5-d]pyrimidine



R7 HSam() ON, Fg,,," ~Ar-L-r GSQr 11 R5 O RANR4 R2 R3 and

phar maceutical ly acceptable salts thereof, wherein Rl represents a nenber
sel ect ed woeme/34216 al kyl, Cl1.6 hal oal kyl, C3_5 cycl oal kylrjusé®sh34246

cycl oal kyl -al kyl, benzyl, and substituted 15 benzyl; R2 represents a nenber
selected fromH and C1_6 alkyl; R3 represents a nenber selected fromH,
Cl. 6 al R§mpowyshays hesmydisclased 8s Bircyanjagonists BVOWRY Qfdkiy | Trig81i6 compounds

s it s M ARV R s o

Cl. 6 al Hexxwativasrare@lesdzibed @WKy D2/00BL5 G MHe @Hr%et@ﬂﬁase ahtkitAB MR coftholifEY €sent s
a nenber selected fromH and C1 6 al kyl; R5 represents a nenber 20 sel ected

from H, RpeaE tgbedls platcket A resaptrymediping inhibitien,of adenylyl eydaseon82Ki4 Rsa) 2;
Cl_6 al kyl ene- O (Rsa); wherein each RSa is a nenber independently sel ected
from H 008 Debpitd thyde, coapdundsp tHepsiedisty a nbtbfoRaRrg efetie pldt@ehRDPIEcdpdr’ 0gen

are conbi ned V\An%l? the nitrogen atomto form an azetidine, pyrr-olidine,

pi peri d}q]i‘g’lf?trs' IREHH cthereds 2 neesbion platelet ADRisenepiar inhibjtess batisgan ar omati c
ring sehasheth j r.azi i.m.di ne . each of
whi ch i éﬂgpt i ogndg?%@‘g bs fi!%rﬁtggﬁhﬁmh?ﬁe I?rreg‘?n“@[‘fﬁgé’?%S%EI%PR%%"E@SYE‘%@ ei n
each Redissasespepentehytthgsesehedtie thrbmbosifial ogen, cyano, hydroxy, Cl_6

al kyl, C2_6 alkenyl, C2.6 al kynyl, Cl 6 al koxy, Cl_6 hal oal kyl, Cl.6

hal oal koxy, C3_5 cycl oal kyl - al koxy, am no, Cl_6 al kylam no, di-Cl_6

al kyg ami no, - C(=NR6a) - NGRPER'S J@%VQR@’% g)ﬂgﬁ)b ( CH2) mOR6b,

- Q[ CH2) m\( R6b) 2 and - ( CH2) m\( R6D) 2, V\heFel;lgﬁgiSch su slt\:l;i pt 3 WD 2006/ 039212
PCT/ US2[9989D 3424 presemtiigveantide pervildastcoynpanndsitaepertheforfoutan 1 to 3, each R6a
is a nenber independently selected fromH, hydroxy, Cl1 6 alkyl, Cl_6

al koxy, amino, C1_6 alkylamno and di- C1.6 al kyl angno, and each R6b is a
menber i1 ndependently selected fromH Cl.4 @ kZif}I/d Cl. 4 al kanoyl, and
optionally, two R6b groups_attach

#d t @0 g e conbined with the
nitrogen atomto form5 an g €Rb A Mg yrriol gdyne, piperidine or norpholine

p
ring. [0011] The letter kirepregentSRrRP |inking group that is a bond or
-NH. [0012] The synbol ?Nrees@nt R*a nenber selected fromH, hal ogen,
cyan, Cl1.6 alkyl, C2- 6 alkReny3 C2_6 al kynyl, Cl-6 al koxy and Cl-_6

hal oal ky]4 . .tl.gn_t he compounds provided herein, t resent
i nvent i %Jrcll R % %%Ltlé)@%’\a/aggéé)tstabqiBalgﬁg?ﬁ’gggggﬁegjanﬁ rcegf’?ﬁ%‘%tf R eé_éaﬁ?treg'ﬁﬁ_ t hose
compounds; alkgl, @gk halasik e Chodgclédlkyll 02 shfoabilyl-alii KeAsPOMSibsAutdgeat | ng
thronbosi s as,wel | as preventing t he occurreénce of a secondary
15 enzyl; R” represents a member selected from H and Cy¢ alkyl; R® represents a member
selected from H, Ci.¢ alkyl, C,.¢ alkenyl, C,.6 alkynyl, Cs.s cycloalkyl, Cs.s cycloalkyl-alkyl,

Ci.¢ haloalkyl, Cy_¢ hydroxyalkyl, halogen, cyano and -C(O)R*, wherein R** is a member

selected from H, hydroxy, Cy.s alkyl, C1.¢ alkoxy, amino, Cy.¢ alkylamino and di- C;.4
alkylamino; R* represents a member selected from H and Ci.6 alkyl; R’ represents a member

20 selected from H, Ci.6 alkyl, Cy.¢ haloalkyl, benzyl, aryl, Cy.¢ alkylene-N-(R’ )2; C16 alkylene-
O-(R®); wherein each R* is a member independently selected from H and Cy¢ alkyl, and
optioﬁally, two R groups attached to nitro gen 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, C.¢
alkyl, C,. alkenyl, Cy. alkynyl, Cy. alkoxy, Cy.¢ haloalkyl, Cy. haloalkoxy, Cs.5 cycloalkyl-
alkoxy, amino, C.¢ alkylamino, di-C.s alkylamino, -C(=NR)-N(R®),, -C(O)R®,
-O(CH)mOR®, -(CH;)mOR®, -O(CH)mN(R™), and -(CH,)N(R®),, wherein each subscript



i schem ¢ event. BRI EF DESCRI PTI ON OF THE DRAW NGS 15 [0014] Not

appl i cabl e. DETAI LED DESCRI PTI ON OF THE | NVENTION Definitions [0015] The
term " al kyb"200dmpoitesel f or as part of another substituerCr/use@s®34usl ess
otherwise 20 stated, a straight or branched chain hydrocarbon radical,
having the.n nbg&@qf car bon at ons desiaga&gd (i.e. C1-8 neans one to eight
car bonsﬂlsﬂéfﬁﬁq‘ thy an Antrear of figtpk 1q hepemB, 1pamesaher independendy seleetyd |

et hyl, g+ r C ] - bt i . sec-hut vl.

n- penty ,OH{II?’ edi’g?/ }?Qﬁlﬁﬁe y10 “n- o)c{/t afplfnoéﬁhél%lhga%?%ej&y%é&?&? %?’%Pﬂ%rﬁ/ﬂfi
refers tawhRf’ imsaembat mdepdndyhtlygsetusted fran 66 €, halkiyh gnd0e, Sikam®i andoubl e
bonds directi attaghed to c rgon ,radicals.Bgi_n‘ila,rl , the 25 term

"al kynyPPtqnag rt&%lgﬁérmh’ﬁé‘ﬁ?%e {RBQBRY fre GPEmbEed it e gifeogsh afrsm &o formp| e

bonds. ExAMRlRS RSN @ ro%ﬁgrt,ﬁgl Xhin@r oups include, but not limt to
vinyl, 2-propeny ﬁ;%r otyp,}ﬂ%ﬁzwsopen en%ﬁl ,nng'-(but adi enyl), 2, 4-pentadienyl,

3-(1, 4- di.enyl ethynyl, 1-.and 3- pro |, 3-butynyl, and the higher
honol og@%jm @B@QLWP%S%&# 9%%¥Q%t'1£¥3¥@?€ﬂ{'- hydr ocar bon rings
havi ng the indicated nupber of ring atons (e.g., C3_6cycloal kyl) and bei ng
30 ful | [P042k ulhe symbel Rarepregenina member sedectahomdltato denneyahet Geprikylj g

vertices,;; W " gycl Kyl:' is d.i ombi nation with "alkyl", as in
C3 5 cy%?]]é%rfyﬁ{/?%ﬁaaﬁ%my?’aér“kéal%wa(‘}gl%‘gyflhaﬁﬁﬁ(ry?‘it) on is neant to have fromthree
to five carbon atons, while the alkyl portion is an 4 WO 2006/ 039212

PCT/ US281310 3 Iipadlitien toythe gempeynds pravadadrhsreinghe oresentdnvention firtheb provadesns

(e &y, . - Or - : - 001 The. ter "al koxy, "

"al E)yl amno cegﬁlﬁ%%wl?lﬁfl%wﬁ@gﬂ?ﬁﬂ (%)%1%??511; 1 %’é'ls l‘jvseg&sin?'nr%??fgitjér the use of
convent theainpseiisdn treaithg htefbdss dsivagasdréishtias Herecaténeted sb@nkhs

remai nder. of, the nolecule 5 via an oxygen atom an am no group, or a

sul fur Hehsmice8&ectively. For brevity, the termd _ 6al kylamino is neant
to include straight chain, branched or cyclic al kyl groups or conbinations
t hereof, such as nethyl, ethyl, 2-nethylpropyl, cyclobutyl and

cycl opropyl nethyl. [0017] The terns "hal 0" or "hal ogen," by thensel ves or
as part of another sutSRIEEDESCRIFTION,QF THER M se stated, a
flqgrinOthlg%{ licRsem ne, or iodine atom Additionally, terms such as
"hal oal kyl ,™ are ant to include nonohal oal kyl and pol yhal oal kyl . For
exanple, the term"Cl-4 haloalkyl" is nean to include trifluoronethyl,
2,2,2-trifluoroethyl, 4- chlorobutyl, 3-bronopropyl, and the |ike. [0018]
The term"aryl"” WafﬁETMﬁLEB&)ES&RﬁM?@N&\‘)}\EtﬁﬁE I YHRat ur at ed,
typically 15 aromatic, hydrocarbon group ich can be a single ring or

mul ti plBefinitigns (up to three rings) which are fused together or |inked

coval e n[bbYS] E)f'ﬁgpelrlzrilr"yllk%f'b,/lay 5 grsas%ralet oi% gggl‘\ﬂlef su%gtri)tr&gn yrln’eans, unless otherwise

20  stated, a straight or branched chain hydrocarbon radical, having the number of carbon atoms

designated (i.e. C;-s means one to eight carbons). Examples of alkyl 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.¢cycloalkyl) 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.s cycloalkyl-alkyl, the cycloalkyl

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



bi phenyl and the like. The term "heteroaryl” refers to aryl groups (or
rings) that contain from one to five heteroatons selected fromN, 0, and
S, wher eiwot2o&/mbiirogen and sul fur atons are optional | ycorisdeozessz4@nd t he
nitrogen aton(s) are optionally quaternized. A heteroaryl group 20 can be
attached to the remaj nder of the nol ecul e througgg_ft h raatom

Non- | i riltyleng necietvlagmgdtom ene FohFse CAEoB FHEDS (Fed i 21»@*2? 2P 2-pyrrol yl,
3- pyrrogﬁC lggg_gazol yl, 3- pyrazolyl, 2-imdazolyl, 4-imdazolyl,

pyrazi nyt? 92- ‘ol yl, 4-oxazolyl, 5-oxazolyl, 3- isoxazolyl, 4-isoxazolyl,
5-isoxazolyl, 2-thiazolyl hi azo| yl

.. WB-thiazolyl, 2-furyl  3:-furyl, 2
t hi enyI[00%6]t HTherdgos “Alkixy dypfkylagiggy é&ﬂ,@ﬁ(ﬁ%@'ﬁgﬁﬁqaﬂgxxr erﬁsgé}n, e
PAAvt s il SARR . iy |
T et e R S M e A

5- qgi Nax@kd exslgen tonuianciniho gag, 6 agnlfio kipn, r@pbesiveliu dinrdredty, Bedpm it he
above noted aryl and heteroaryl rin st.e are.s cted fromthe group
of acceﬁ%ﬁﬂ@%ﬁﬂ’é@@Mf@deaﬁém%‘@g"%PWTTG@%&]aﬁkgl‘(ﬁg]é‘%? Herein, the
term™ : 1ol I oy oueaed (N), 30 sul fur
(S ang;%}snl%ﬁl?‘l?g{r?\m(hgl{e)%f’ %g%%?g%g%%@?’% lﬁ)lphgrﬂjr?r%lf:}g%fﬁccaI |}3 acceptabl e salts”

i s meardycloprapglthethgl. sal ts of the active conpounds which are prepared with
rel atively nontoxic acids or bases, depending on the 5 WD 2006/ 039212

PCT/ Us%ﬁmo%%@nnp%ﬂéwl "REIoEHRS by Hieadted OLachastvildnethensydatinest, descr i bed
her ei n. n conpounds of the present invention contain r§%$tLvel acidic

f uri®t i anesdn; trless, othersuseatated, iadinosiapchlaring, bronspe, &1 iskine ¥ome ghdiienally ¢ he

neutral form of such.cqmpounds w th b Cq e sired
base, _dpumechas el g fiepah ot ekl gy AL Aoakpe e

phar macgutiptatieteds ¢} Rlb Ak PR $EmBarad dhdlidstrisabtcdthyll 2de-sifhiormethyl, 4-

pot assi um “cal ci um amoni um organi c anmoni um zinc or nagnesiumsalt, or
a si m | calorsbutyl, 3\iemoproppband thediket he present invention contain relatively
basic functionalities, acid addition salts can be obtained by contacting
the neupoed] TBE el aslChesspRlssdshesivise stated) bipobuasttuatmlutypicailyt he desired
acid, either neat or in a suitable inert solvent. Exan'gl es ﬁﬁlge :
phalracaometa hygroseben ezmnrevhich qabrit $1nghs ring or ylfiple s (P oHBEs "R ved
frominorgani C. acd | iC; B bfoupd b fenylC ASTHEHRILC .
nmonohy d\’y%lgg ﬁ{:eaf}lg%in'gg?th%ﬁ%s} gﬁ‘gé ?‘g\,mlé?rr%l 0 f]%)/( gﬁrﬁgggg % AoSph 8 ric ,ﬂ Y )

di hydr ogighetyPeRhelike. Tho kdri Iheteroupylt nyfelrs oo ery$ gt dups (@, rittggHithabetingain gom
phosphorous aci ds and the Ii({;&, 3\? (¥\ell as.the _salts der‘idve@%rf LOM ore

rel ati venejodyabgiereatesng sslectedhipmdyy Qs and o Bherem (e SUrQReI And SU AIGHF &

mal oni ¢ bidiZ2HCHdtheni bfn(s) TSt iZed. Phhdiabhi grou
benzene® J{%ggl#?égldbﬁqsﬁtdgbg?lgég?g]‘rrl]ﬂio{(‘:h,(s)ci tr it%:c?la?g??%r&?%, met haneslgll onPc, and
t head i kean bA stachedab tistednmirales af the noflecald theougheihptereaiem. MNomligiti® e and t he

i ke, and salts _of organic acids |ike ur oni £ ,0r l,act i€ 2 acids and

the Ii k@(a{@%@,ofﬁlstﬂ%?%ﬁf’@?s IB&‘Pa%,LP@Rﬁ/{LL&EW%? yfﬁﬂﬂ%%cgéﬁ%é#Eé@ ts",

Jour nal %@&Qﬁh%ﬁﬁ%ﬁy CRImigg ANCHyradifyly 2-088zolgl; 4 Ykazdlgl; baxazalpiess fic

compoun of “fhe presént 1nventlon contain both basic and acidic

f unct i oiRakizolydsi-ishrazodyl] Hisoxhelyodivesedy, 4-shipzolyl, S-thiazolyl, 2-furyl, 3-furyl, 2-
thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyl, 5-benzothiazolyl,

25  purinyl, 2-benzimidazolyl, benzopyrazolyl, 5-indolyl, 1-isoquinolyl, 5-isoquinolyl, 2-

quinoxalinyl, 5-quinoxalinyl, 3-quinolyl, and 6-quinolyl. Substituents for each of the above

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

described below.

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

30  sulfur (S) and silicon (Si).

[0020] The term "pharmaceutically acceptable salts" is meant to include salts of the active

compounds which are prepared with relatively nontoxic acids or bases, depending on the
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[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 compound 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 invention.

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

transdermal patch reservoir with a suitable enzyme or chemical reagent.



R Sami H ON F N,,Ar-L~ 0SO)1*,, kRS0 RAN OR4 25 R2 R3 (I) and
phar maceutically acceptable salts thereof, wherein R represents a nenber
sel ect ed woame/G38216 al kyl, Cl1_6 hal oal kyl, C3_5 cycl oal kylrjuse®sh34246

cycl oal kyl -al kyl, benzyl, and substituted benzyl; R2 represents a nenber

selected fromH and C1_6 al k¥l ; R3 represents a. nmenber BOé§E| ect ed 1{ rom H,
Cl 6 allR)23] CQemnincrmagunds s ths nipsephipventess agn &isf gufnegivategdomns as well as

cycl oal kyl - al . 9L 2 AQABrmSre@qtivhrat 4oyl . CL. 6
hydr oxfgﬁ%ﬁ%,ééﬁ%?’é%%%&%égcﬁg{gﬁz -C( 55%{5 %7\/?%%?’% R3a is a %errber sel ected
f r om HunkylRaed Yornsland a8d HydndeClo 6 @lckmpyssedmiithy thEscgpead ke pugband and di -
Cl_ 6 alkylamno; R4 repre‘iszgtfl a nenber sel ect ed. {jrfom H fnd ﬁ? .6 al kyl; R5
r epr esdRYEntignmberan cogworpdsRy the BiesHI IpnRon gy EXisiip Taulip{c oty %}P?le Benzyl ,

aryls, %%@Sd%%ﬁ@ﬁﬁﬁ@@ 3l gg%i@al%ﬂfﬁ@ 288 Lﬁvﬁeﬁt%ﬁl o webesRtdBach blRya i s

a meénber i nhdepen éct fromH and Cl1.6 al kyl, and optionally, two
Rya gr qlipgreatiitdanveaton andareringadeddo de odthin tedcope of thhipresent iagaHoRt om to form
an azetidine, pyrrolidine, piperidine or norpholine ring. [0027] The synbol
Ar repr t S BRI BRBbInRs I Ak 5184ce iR entdrosshan agmemetit dationatompyr azi ne
and pyrllﬁrﬁnfﬂi n(e:, aelagh{ﬁgf wﬁqi ch i%éopti onal Irf}msubsti tuted with from1-2 R6 10
subst i t(cBindlsentsts oeiloutdabondRbthe sademutgsedidesprepipese Bearpettic isogrhaidogen,

, .hyd , Cl 6 | kyl ., C2. 6. al k I : Cl.6
CY N, ARl pornda e e Pt S ot el M Heonfh by
al Ky argcegeoﬂ@hggks@nﬁmﬁmﬁi no, -C(=NR6a)-N(R6b)2, -C(O R6a, -O(CH2)r OR6b,
-(CH2) b, -Q(CH2) n"\N(R6b)2 and -(CH2),,, N(R6b) 2, wherein each subscri pt

mis in ndently an int r . : . i

T e S e i N S

Cl. 6 al yhmaniseepad oflk or fabrofthK soadsi that,coastitute sacthcdrounss.aF oreexaeple,

i ndependently selected fromH Cl4 al kyl .and Cl.4 al kal%)e/l , %\[l:ﬁd »

opt i onathegompoundearayheragiolabeled rithradipastive18e/aPesasuehas Ao ramply Tiivthe

ni trogen,at.om t 12 e |_6h e pj Wit i@ bphol i ne

i ng. [OBEArRA2 bt P ipeae iz P B bl (00 EARE ShiE GaidRR OB 1O \ Y.

20 190028} cohpoandshdtthdPresenpinesstivis whethentadioaseveatred, dre onterided tabogen,

cyano, Cl1_6 alkyl, C2- 6 alkenyl, C2 6 al kynyl, Cl.6 al koxy and Cl1_6

hal oal kwcpnm@séwl@&thaiswwqﬁ PrsseR SRRt s are preferred. [0031] In

one group of preferred enbodi nents, the conmpounds of the invention are
General

Description of the Embodiments

20
Compounds
[0026] Inview of the above, the present invention provides, in one aspect, compounds
having the formula:
H O PX R
0 N. N
F e Ar=L: /,S\\
1 R
R\r?l o~ R
25 RZ R3 @

and pharmaceutically acceptable salts thereof, wherein R! represents a member selected from
C1.6 alkyl, C1. haloalkyl, Cs.5 cycloalkyl, Cs.5 cycloalkyl-alkyl, benzyl, and substituted
benzyl; R? represents a member selected from H and C. alkyl; R? represents a member

30 selected from H, Ci.6 alkyl, Cy.6 alkenyl, Cp. alkynyl, Cs.s cycloalkyl, Cs.5 cycloalkyl-alkyl,



represented by the fornula: R7 Sami 0O NyNMS\ \ F 1 0 6\O NR5 (R6)n 1 I
R~bN I OtR4 25 R2 R3 (1a) ? ¥D 2006/ 039212 PCT/ US2005/ 034246 wherein the
subscri ptwo 20&/BM12 Nt eger o romO to 2. The remai ni ngpPRTASMBH3IL2RL, R2,

R3, R4, R5, R6 and R7) have the neanings provided above with reference to

general formula I. Further preferred are thgse nbodl sin I ch
wher ei €18 hak)aﬂlyb Cis; hyrén.omygﬂcmﬁhaloamwan@ds ’o"é‘tlll T&? a'smem er

cycl oal haI Hc, €1- 4 al kyl

C2-4 58 éﬁ%@fﬁ Xl%zﬁzf’fg’ﬂky W§ ¢ &?' {?O &&%&E%ﬁ?%%ﬁlyf 1§ Kyl G4

giﬂ Zalhlalnd 1311?(51}1'@*1& tbbreselﬁé @)’ﬁiﬁnber E%!ledtsd fﬂomrH @ﬂd Cal lalklyl; Ié&eplsserﬂtm membar al kyl ,
al oal kyl, -

the gr elgctedionst ﬁge élﬂiyhéﬁlobélﬁalk@l bg{nzml I{'Wl W]cgglﬁ egf-i\ﬂf@’a 2; aelﬁy &.from
cyckoaldg AR cadl itk ?@E@%engﬁﬁqe%é}ﬁ%) SENCREI G MORIPED, éliaﬂ gatbscript m

eac ly selected fromthe group consistin
of H, Giménaalyk wo Rﬁrcgra@s@ﬁaalealw aitmgen aRTombingd With meanﬂzgge%mtmgm &uen. °
Still further preferred are, fhose elr]r)ag iments in which RLis ClL 4 alkyl;
R4 is MEngeeteipe yggopgmp;mpexé%eo@go fasent is selected fromthe

group Zﬁ(’fﬁdi Tﬁ%\}fﬂ{boh?ﬁ Bsenfstmbréthiyd riddébléeted frah iRN¥ene gpididRte,i s hal ogen

or Cl- er preferred are those enbodinments in which Rl is
net hy| ;pyRéinesand; pyﬂﬁndmej-baoh oCWRichRy optionalljisebstitutediwyithdrom d ZcRed at the

5posrt|on of th t hi 0
sofle by egqlééﬁ%c%if'g Prgrepﬁbdesrly pelreg Ol e Sy,
anot her %%6 oq;&?r‘eé erred errbodl nent?)%r&ﬁcéaﬂlgﬁ C%%Ealg?k}?r%kfmlgﬂ??g]n lape
rRipr es aifiteay, ylirtoh €. elkylazno, $i-R7.c alkylaming, -Gf :}g@ f&Rio> €1O)RN R5 (R6) n
AN R40R5Hano(ﬂ6m (CH2)sOR®, -O(CHy)mN(R™), and -(CHz)mN(R™),, wherein each subscript

m is independently an integer of from 1 to 3, each R% is a member independently selected

15  from H, hydroxy, Ci alkyl, Cy.¢ alkoxy, amino, C1.¢ alkylamino and di- C;.¢ alkylamino, and
cach R® is a member independently selected from H, Ci.4 alkyl and Ci.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 -NH-.

20 [0029] The symbol R’ represents a member selected from H, halogen, cyano, Ci. alkyl, Cs.
¢ alkenyl, Cp.¢ alkynyl, Ci.¢ alkoxy and C.¢ 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
H H S/\\\
Z N - N
S
O I 7\
N (R%)n
R R
\'?‘ 0" R4
25 R2 RS (Ia)



20 wherein the subscript nis an integer of fromO to 2. The remaining R
groups (R1, R2, R3, R4, R5, R6 and R) have the neani ngs provided above
wi t h ref ewenos/dsoigeneral fornmula |. [0033] In yet anotirerngo@spiLic
preferred enbodi nents, the conpounds of the invention are represented by
the formula; 9 Vt% 2006/ 039212 PCT/ US2005/ 034246 R7 Sami O N IN Y N, S I
|| O ~OVhereinghesybscyipt 1 iwgnintegerjof frope 0 t\g oTharemaimgg & gpuphdt eRn R R
subscripf ' | nt < j A (R, R2,
R, o, R b0 fea e BT o willl B B Dl BERUAT. | chnce to
gener al Firtrorptederred 4ro@8%E embodinidnts ia vitittewhepemupisdr orpl; &' ds Ceglalizgh 6gis ment s,

e R L O e B 0 R G
R Sy, Bkggr,l,l Gl @%&V@f"t&%@ﬂ?gg IS 80§lk%1-£1ﬁylr, @@hglloggyﬁ_c%@t@s (RL, R2,

A 1 ngs provi ded above”w reference to
gener al -G(E)RA1| B’ is.H of 0038lkyl; R’ anHtdnel.. gtlylyCrofhapradéydr (0N -Erilionent s, t he

KI'O ”'%0 gn %,s(%lgﬁz;tsﬂ?,ﬂiyﬁp\ﬁep%sie%p isasrel%ct]ég frro%{)trhg %g%]&pec%ntsllgtiﬁgr] Sf ﬁa%gnelrjll, 8;.4 a?kyc/i, 1-4 S~ R
alkoxy, Cs.5 cycloalkyl-alkoxy, -O(CH,),OR® and -O(CHz)mN(Réb)z wherein the subscript m
is 1 or 2 and each R® is independently selected from the group consisting of H, C;.4 alkyl and

10  Cj4 alkanoyl; R’ is H, C;.4 alkyl or halogen. Still further preferred are those embodiments in
which R! is C;.4 alkyl; R*is H or CH; : R% is H or CH3; RS, when present is selected from the
group consisting of halogen, C; 4 alkyl and C;.4 alkoxy; and R’ is halogen or Cq4 alkyl. Even
further preferred are those embodiments in which Rlis methyl; R*isH; R®isH or CH;; R is
chloro, and is attached at the 5-position of the thienyl ring; n is 0 or 1, and R® when present is

15  selected from the group consisting of halogen, C,.4 alkyl, -OCH,CH,0H, -OCH,CH,OCHj,
-OCH,0CH3;, -OCH,;CH,0C(0O)CH3 and -O(CHz),N(CHjs);.

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

represented by the formula:

R7
H H DX
N NN, PNy
0] T \ﬂ/ /,S{\
N (R%),
R1 )<R5
\I}J o~ "R4
R? R?® (Ib)

20  wherein the subscript n is an integer of from 0 to 2. The remaining R groups (Rl, R% R’ R,

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

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

represented by the formula:



~ R1IANR 4 R2 R3 (le) wherein the subscript nis an integer of fromO to

2. The remaining R groups (Rl1, R2, R3, R4,

R5, R6 and R) have the neani ngs

provi ded wbaues/oshiib reference to general formula I. In prewms2@sesens ed
conmpounds, R6 is fluoro. 15 [0036] Some particul arly preferred conpounds of
the invention are those having the fornul ae: 2006/ 039212

PCT/ US2005/034246 C A S / HY NS \ % \ FO~I 000 F\ NOOO
0

N N

NO* HO) NHOA HHA i N-N, S SN OFO0aO000F1::,),,
-Np NO~HN O C \ HHHH 0\|/|\|YN]/S Xa NYN 000 F 0do FI BNNO-~
HO~ NHNUGpl N HgH S\ C ~ANNYNOSO O 0) HH S
5 R%),
R1\N )<R (.)
B2 R3 (o)

10

15

wherein the subscript n is an integer of from 0 to 2. The remaining R groups ®', R?, R3, R*,

R, RS and R7) have the meanings provided above with reference to general formula I.

[0034] In still another group of preferred embodiments, the compounds of the invention are

represented by the formula:

s~ R
H
L AN
2 LT T d%

\ ”
F NN R,
1 R®
\N 0" "R*
R2 RS Id)

wherein the subscript 1 is an integer of from 0 to 2. The remaining R groups ®',R%, R’ R,

R>, R® and R”) have the meanings provided above with reference to general formula I.

[0035] In another group of preferred embodiments, the compounds of the invention are

represented by the formula:

Ay
Rs)n
5
RLN /FR
R? R3 (Ie)
wherein the subscript n is an integer of from 0 to 2. The remaining R groups ®R', R%, R3, R,
R>, R® and R7) have the meanings provided above with reference to general formula I. In

some preferred compounds, RS is fluoro.

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

formulae:

10
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[00371 Still other preferred corrpouads of the present inventjon are those
represented by the fornul ae: S S
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E 000 )
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[0037]

the formulae:

11

Still other preferred compounds of the present invention are those represented by
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PCT/ US2005/ 034246 [0038] Still ot her preferred corrpounds of the present
i nvention are those re esented the formul a NN NN
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FOCSNNQ NOOHHOWCA HC NHNS,\ \(yNO O 000 F. C1000 FN N
NQ HO G HONYNS d FN 1 00O ONHR S) OB NNSNI OFO
pO0 H C wbi2bbe/33210 NN. S\ HF 0 000 N N0J C H Cl pNrhs28s/0b42i6 H S\ S
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[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
H S/\\\
0 N< /’\)
o]
RY R
N o~ "R*
5 R2 RS
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 Publishers, 1989,
Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons: New York, 1991,
Volumes 1-40. The following synthetic reaction schemes are merely illustrative of some
methods by which the compounds of the present invention can be synthesized, and various

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 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 under an inert atmosphere at atmospheric pressure at a reaction temperature range
of from about -78 °C to about 150 °C, more preferably from about 0 °C to about 125 °C, and

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

25 [0043] Scheme A describes a method of preparing a compound of formula I wherein R?, R*
and R°=H; R}, R%, R® can be as described hereinbefore, Ar is substituted aryl and heteroaryl

and R’ is chloro.

14



Ni 0 HAPCO OOHNOONNONSOFNQI OO NFHNO HI13 W
2006/ 039212 PCT/ US2005/ 034246 [0039] Consistent with the practice of those
of skill wobéw3szi, unl abel ed bonds (e.g., those w thpamuspéoahsires

termnus) are nmeant to illustrate nethyl (CH3) groups. Ceneral Synthetic
Schemes R7 S H FONA-LT( GSO_ 11 RS OR', NR4A 5 R2 R3 1 [0040] The
starting materials and reagents useﬁ—ﬂﬁ—%ﬁ eparing these conpounds generally

are either available fromcomercial suppliers, such as Al drich Chem cal

Co., or are prepatedory hods knéwy-tg-¢Pd5e skill ed cochhestamE

foll ow ng pr setﬁc_@iﬁh—-in res such as—ié—Ei—eJ;eJ'—an-d

Fi eser's Readge€nt¥ fOH Organi c Synt hési s7 WAy & Sons: 2New-AreN®,, CHIOL
Vol umes 1-15; Rodd's Chem stry of Carbopm Conpounds, El sendGet M8GHence
Publ i shers, 1989, Volunes 1-5 and Suppl enmental s; and O gani c Reacti ons,
Wley & Sons: oh\ew Yor k, 1991, Volunes 1-40. The follow ng synthetic
reacti schemes are nerely illustrative of jsone t hods Lgh
corrpouﬁin t ﬂ—@rmedﬁcﬁé%eﬁTW cah h@'s/iNEd, an \%W%ﬁ*s“&%e
nmodi fic td these Wrrﬁtl_c"reacti chdnes can be nade and will be
suggestfed To Qhle skilled it he art Ravihg Qeferred to the disclosure
contai ned Bn this Application. [0041] The starti ng materials and the

i nternedi ates of the synthetic reaction schenes can be isolated and
purified if desiped usj ag conventi onal techniqgges, including but not

limted tos £ |lcagiroNy2distillation, cgystallli zat+8R2 chromat ography, and
the like. S na'it/’f‘éri al s c#dugien 20 char act 7edNusi ng conventional means,
i ncl udi ngy const ants—amdspect gal ~dars ) [0042] Unless specified to

the contrary, the reactions described herein preferably are conducted
under an inert atnosphere at atnospheric pres$ure at a reaction tenperature

range \
. 0 H A pf(n
Coupling i N S

[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 nitroaryl 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 S.
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 temperature to afford the sulfonylurea 7 or by treating amine 6 with the ethyl carbamate

of 5-chloro-thiophene-2-sulfonamide in refluxing toluene to afford the sulfonylurea 7.
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of fromabout -78 C to about 150 C, nore preferably fromabout 0 C to about
125 C, and nost preferably and conveniently at about room (or anbient)
t enper at we,20@/039212about 20 C. 25 [0043] Schene A descr ipbeassaosmsizasl of
preparing a conpound of fornmula | wherein R3, R4 and R5=H R, R2 R6 can

be as described herei nbefore, Ar is, substitu et er and R7
'S ol d0US11Sensabi o e SERORSBOE FORROWE RIS A
2 n2c@d G uﬁgﬁ d:HZCI 2 12
o R B REFERE R oo s iy helehibbdichs shishe No%@‘ianm PG
110C Ele@rba:f9laiﬂ®7150ﬁlﬂ)r03 4 OF ANO2 FO Ar~, N2 ', ~ IN reduction |

J RHNQ RHNO 5 6 Coupling FOr~-NNSd ) J~6"0 RIHNO7 [0044] A
conpound of Fornula | can be prepar@deh¥ B eacting 4,5-difluorosalicylic

acid wth acetic anhydride foll owed by acid chloride formation with oxalyl
chl ori de which S 5 c&pMerted to anides bgor,_pact on Wi th various nitroaryl

conpounds. Deacet i uegery basic di't1ons td GPFErEAPEa i cyl am des
3. The internedi ,J| cylanides 3 we yel i zed WhdhoReéAiaikdehgghyde to

benzoxazi none corrpo;lmds 4. The 7- fI uoro group can bevadHsyHosiced with
vari ous amnes or anilines in dinethyl <ul foxi de at 100-120C to afford
internediate 5. The nitro group of conpound 5 can be reduced by procedures

known to one sKllled in the art 10 to vyi el P free am noo‘%‘rom For exanpl e,
a net hod q an(HEéo)@&?tF?% 0 dmtl R '4Cui tabl e
cat al yst HO% CTI__[%FT‘l_O—_CaI‘ bon Q‘Plﬂ a riate solvent,

typi cal | f an al%bhol . formati on of F'suf f gyl ur éa I9™Mkage can be
acconpl i shed

O

(o]
Fm/@ TFA, reflux F: NH Method A Bor C
RHN O OMe N o)
5
(o] N. N
~NH; Coupling F AT °s(
F N,Ar )N \(n)/ O// o
) RHN (o]

[0046] A compound of Formula 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 followed by cyclization with
paraformaldehyde to afford the benzoxazinone ring system. The difluoro 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 dihydrate 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 sulfonylurea linkage can be
accomplished by treating the product amine 7 with the ethyl carbamate of 5-chloro-

thiophene-2-sulfonamide in refluxing toluene to afford the sulfonylurea 8 or treating with 5-
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treating the reduced product amine 6 with a pre-m xed sol ution of

5-chl or ot hi ophene-2- sul fonam de, N, N -disuccinimdyl carbonate and

t et r amet hybgu@mniseimme i n di chl oronet hane at 15 room t enpecatustestosy2ad f or d
the sulfonylurea 7 or by treating amine 6 with the ethyl carbamate of

5-chl oro-thi ophene 2-sul fonamide in refluxing.tol uene to affqrd the .

sul f onyshierethigphenes \F@lfQB@B’/dGSEQIde‘ES@W“B@% %6{?&%&@11 )@EWT(E Nt

i|lustr 8 \é&kﬁﬁ béiplovided il ;

o, e QoS S R (b i ATRANR R BTG T 8 eFﬁ%ef oo A IS

subst i t detsithelowlillastnate dommuads yiepaed biRThe genetal methodSprandedd F ) : : ~C02H ADO

FI1 \ C2H 1. (COCl)2, cat DMF F OH F QAc 2. p-nethoxybenzylamne, CH2C 2 1

2 3- Na, Ve S bkl &f fornulb wizhé?léilﬂz, isGVBO, 110C
@enro%e%&lﬁuéﬁﬁesmﬁ A of Rimphlds of formulal vt yH Vet hod A, B

or cs RHborid; BRI, FivindRINHOR '5RE R coambHas—xlespnbedcherﬁnwfomHzxr@mqbrsﬁlm@drarﬂ Ar -

, SOS \'N RHN O5 7 [00461 A conpound of Fornula I vmth
varyl ng”ﬂrhe&’frﬁﬁ%m@aﬁwéhﬁf pared by first synthesizing the conmon
internediate 6 in 5 steps (Schene B). The acid chloride from Schenme A can
be treated with p-nethoxybenzyl am ne followed by cyclization with
par af or mal dehyde to afford the benzoxazi none ring system The difluoro
intermedi ate 4 can 10 be treated w Sthew@r@ous am nes or anilines
specifically with methylam ne to displace the 7- fluoro group to afford
internediate 5. The p-nethoxybenzyl functionality can then be

hydr ogenol yzedrg f togd conmon i nt & i 6. A varj Z%élc ot DV

hal o- substi t ut eﬁgroar‘\@@a‘fw c. conpo can be coup B8 usi ng

Met hod A, condfrti owhi ch are al kytfatfowaAEn pr esence najf-Ak-858esCHal, as
cesium car bonat e, 4fol | owed by reducti onZI of the nitro 3Bagi.dMepHusi ng

catal ytic hydrogenation or tin(ll) dichloride dihydrate to give 7. Also, a

variety of halgp-substituted arylam nes can be coupled to 6 using Method B,

conditio whi gh are CO,Me o
S N~Ar-CO;Me _(HCHO), oat TsOH ji:f‘\ A C02 1.RNH,, DMSO, 110°C

F OH

Toluene
3
o 0
M
F A O . p-COH
) LiOH/ )N
RHN 0 Dioxane/water RHN O
5 6
N
Coupling Q H ﬁcn
F N,Ar\n/ \S\ S
J o dv
RHN o)

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-fluoro 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 lithium hydroxide in an appropriate

solvent or solvent mixture such as dioxane/water or THF/water. Conversion of the
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copper catalyzed coupling to give 7. The formation of sulfonylurea Iinkage
can be acconplished by treating the product amne 7 with the ethyl

car bamat ewof208s/Gd10r o- t hi ophene- 2-sul f onam de i n refl upcmgstasoenas t o
afford the sulfonylurea 8 or treating with 5 16 WO 2006/ 039212

PCT/ US2005/ 034246 ch| or ot hi ophene-2-sul fopanm de, N, N -di i m dyl

car bonsadoxylit acéd tocaewt FHf edf H@C?Wﬁﬁquﬁ%FSﬂmeﬁgwghﬁj ‘?@%@ﬁtﬁ@ ature
toarfal, @ﬁﬂ@@%@&%ﬁ@ﬁﬁfdhﬁﬁid@an TheHAMbESHRROY BMF hdthedekaid bel ow

i1l ust _ unds prepared by the general nethods provided. [00471
Scheme Cillustrates the preparation of conpounds of formula I, wherein L
is a 5 bond, R3, R4 and RS=H, Rl, R2, R6 can be as described hereinbefore,
Ar i s subst |¢QWEQ§‘%‘?VI and heteroaryl and R7 is chloro. Scheme C | F CO2H
Ac20, Py F.1 1 CO2H 1. (COCl)2, cat DMF F OH F OAc 2, NH2- AR- , CH2Cl 2
1 2 3. [0&OY, In@bther Sspedt aflthe nTORivi, PROMEFULICEA0MPOSKIORS RFeAHP 1. RNH2,

DVSQ, 110C / H I F Tol uen ~COZ T

1 OBl YRR compnds of TsmgleTordb el KR e dyigg et b cBpe™,

N, AryNWitﬁ%éﬂnaQinchyggd {@le Carrd®. [ 00481 A conpound of Forrmula |, wherein
acyl sultonamde is the |inker, can be prepared by treating acid chloride

of 2 w ppropr.i atel v..sybst i . = 4. am '
R B e S U B o o ey
sal i cyl AR, R AsiSns. Mg mbhacARdi 6f tardhetdticydisandaetheIompoendsy@! i zed with

par af or mal dehyde to benzoxazi none 15 conpqunds. 4. T -
di spl aqéxdmﬁqehtiﬁﬂéﬁm@n@s@?ﬁsrﬁéh%iﬂVﬁﬁiqnirp,&alﬁchbe int such ormms afsl foR eanipiP CAN be

10  tablets, capsules or elixirs for oral administration, suppositories, sterile solutions or

suspensions or injectable administration, and the like, or incorporated into shaped 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
compositions 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, Ia, 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 filtration
through sterile membranes such as 0.2 micron membranes, or by other conventional methods.
Formulations typically will be stored in a solid form, preferably in a lyophilized form. While
the preferred route of administration is orally, the dosage formulations of compounds of
30 formulae I, Ia, Ib, Ic, Id or Ie, or pharmaceutical compositions of the invention may also be

administered by injection, intravenously (bolus and/or infusion), subcutaneously,
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di met hyl sul foxi de at 100-120C to afford internediate 5. The ester of
conpound 5 can be <converted to the carboxylic acid by treatnment with

| i t hi um hydnrood/de2izn an appropriate solvent or sol vent pairAiseeos/0342e8 as
di oxane/water or THE/ water. Conversion of the 17 WO 2006/ 039212
PCT/ US2005/ 034246 carboxylic

id I | f ide .7 i | db
LT et ORI o BRI e 1Y, S S A U LR PSP IS RS PO @HL her
di chl Of@{ﬁ%«?ﬁ%s ‘ﬂ{ag%nﬁﬁo%e‘aeaswlyiﬁ&hdilngpm%t 1iin@88 to, sORRItok & ggﬂhﬂ@a

aspect e invertion,” pharmaceuti cal —conpositions are provided in 5
whi ch ceieuordmatifcylinders|aamsols, éral ddsbge formulations andeopighbifoemulatipns such as

nbi nat.i on, i.ned ith h ticall | i er,.
[ 00501 BN e QR KEatal o8I TIROREonog e ToFOUAs ad ey etd S s f or m
of sl waﬁ’fﬁﬁceuﬁﬁal% %E‘i%ibﬁ’éqi&- thé ﬁlvteﬂﬁor[rﬁﬁﬁgﬂg‘%@tind&pdr%@m@tsh@eg ha@rders the

conpounds or pharmaceutical conpositions of the invention may also be in
such f oartisleasychfasimpleatspileich fGyteatpley mert azgieridlesich biedegradeablefpotynasra pr

adm ni strati.on,. supposjtories, rd sol utions or ..sSuspensi ons
oot shmbeda DR fos Saril, SLATIE, ShegH e 3F o RERESARE Ch ape
articl E&mmE&Qm%ﬂalv_Iﬂm& ?Th@éﬂél%ﬂ% atpIeRmBEEtiBA conpoLienabelle invieatiémabl et s,

capsules and thé like include, but are not limted to, binders such as
acaci a, mepelso be pravidesringls frinrf lipaspresdsliviesntystemsusushas spiallodpgpeia] | i ne

cell ul ose, .di si nt egrating agents .l i ok:N ch i nj ' 15

I ublqu cartielesy ea‘é‘% ”@%’ ?5%?6559 gf%lﬁgl,a%}se\ﬁ/\%refég%ﬁensg Lgé%sﬁb‘%s %%Rggdg% eder ose o
| act 0sefofra varleBVEr lipids, 8@disTholbervl tcheslagiend e plivsghatidglahslitles, used addi tion
to the above materials it may  also contain liquid carriers such as water,
sal i ne, mgthods watlfkpown[io o lhiixteepi| s of various types may be used as
coatings or as nodifiers of the physical formof the dosage unit. Sterile
conpositions for injection can be fornul ated according to conventi onal

phar macelsth@il of Aq-eptraaiti Adminfstratboeanpl e, di ssol uti on or suspension of the
active conmpound in a vehicle such as an oil or a synthetic fatty vehicle

like et gﬁ[()lkg]g!sﬁ? & anBhet MMnBotBihe PSRy RN B0 HES hi&fods i@HPf&Eﬁting or

preserv , antioxidants and the [ike can be incorporated according to
accEpt etteatinigahnvanbesis i amapmaad thycemifi®@Eag toddimanumall 4 theragogtzngly fefieetiveat i ons
of conmpounds aof fornulpe.l, la, Ib, I d qr lLe 25 or. pharmaceut i cal
conposi ¥PEHY OgaﬁP’éPipﬁ o O%ﬂlﬂﬁﬁrﬁ’ {h,‘if,ﬂ{g rﬁ%?rfeo?{,aspﬂltﬁ a b@@?cgg?tlca

t her ape&%@ ﬁgm SHBE Rk SAUREcribRd 96V, | Comulis bf fymGRR IR, TBAM Id/or
acconplis e(i y filtration through sterile nenbranes such as 0.2 micron
menbr ankes andphdrynacdutieal copesitivhs afihe imstehtios contEpingial compensd of firgalldeyl, wi | |

be stored.j oljd rn .eferablyv.in a | hilized form . Wil e
preferr Ii”&fﬁﬁ %ieaﬁﬁﬁlﬁ iqi“teﬁé?l? g% SPQ%A? gqutw X@ﬁgoﬁ%ss%aéieo HPHSITEoRe hgf
COMPUNEsatRibn3@ginel AR prevehBon bbtredt@ent of cRididv@scuddr ditAsERppAtbIIaRY
conpositions of 'the invention may al so be adm nistered by 1njection,

i nt r avethosstelat¢dbiol theonzhedisoFor efareplers comneyad papkasmsrsuticalgtomposition 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 used as
part of a multi-component treatment 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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WO 2006/ 039212 PCT/ US2005/ 034246 intramuscularly, colonically, rectally,
nasally, transdermally or intraperitoneally. A variety of dosage forns nmay
be enpl owed 2865/08ei1k i ncl udi ng, but not limted to, suppesirtuseesss42iepl ant ed
pellets or small cylinders, aerosols, oral dosage fornulations and topi cal

formul ati ons such as ointnents, drops and dernmal patches. The conpogunds of
f or mul aweferred gmbpdiments, compeinds er Phaspraceubisal Gommositions P g ABvEHER BRY b§f t he

i nvention,mm j :0C i . i . h as

ot antSagsi s HaE e BB B RRBLAM ek SRR 20
synt hetdcEording t6 @8f&alts acdepted excliqal practitd shEH b Cantiiohgwlantengentisjsbronarolyticher
polymers commercial.ly avail abl e.. The conpounds, aggu. har maceut.i cal
conposiagEyasorgther H’éumﬁ%h@‘?‘@Nnchlﬂy’gdﬁl%tﬁleg&%‘?gﬁ'@f’ﬁ }i?lFPr%H@S‘FWIﬁ?IBIPOWIb osone

del icvery.,. engy.; el ' I ihC iUgihkanmel I ar
vesiscl eaétlgén@ltsmﬁ}]% tkllq%g&r’rg) F@g?ﬁl\%s? f %ﬁyﬂ%ﬁé’o@?@g a‘élgﬁlhb%ﬁ?%rrf %%%Hrf‘omlai

vari et yagefits thapicats be sdramisiared withébe¢ esropounds efithg lpaesenicnvention include

phosphati dyl chol i nes, ;used nethods.well known to one of ski in.the art.
Met hodsplatel e £ORRPRdH SPHReHics AR %ﬁ%ﬁl‘%wwouaﬁ%Fﬁ%lﬁstsﬁk_i%‘i’?ﬂ%e |
pr esenta%@%?@%b%@re@&ﬂ&'l%?& JRdSnd Qéro%ﬁifl ﬁ@&lﬁéﬁg StkitabRe énlrt 189 thronbosis

inana mnistering to the manmal a therapeutically effective
anmount inpapuadsinolnde GHIIB-Hilarentagonists, hepirihphosphodiastesase| Il inkibiors asd as part

of a pharmgceutical conpositi.on qf. the inventiaqgn.a cri.bed.above.
Corbouraorioxtis Adreespror antaeonigs. Poisganisapyaty iR IBaE e
conposi doARJirnAWiReid) Yatih 3Ad EONRKPI BeitlS AnAAtneofyoMpoatdd includa, | b,
lc, I1d or le, of the'invention are suitable for use alone or as part of a
nul ti - compbereivial 20i-inflaatmasoty agenfis navieloosyganaee-p ihjtitars ard dreumptosd arthyitisof

car di ovascul i seagses ticularl hose rel at t. i For

exanpl e%ge]étscgfr'?ﬁ Has lobﬁgf fﬁ?ﬁ%eea(%f%é Q%éthcthﬁﬁ%rgp?%(% ogﬂl ! géxﬂ{oﬁ\'}%%? F%?\ may be

used asyRwifod dpSlicatibe bARAYEIIdREEEH thé tromBYlytid bgsHOGIdStheRfdrt ndhindrd y a

pl at el et - dependent thronbotic indication, including, but not linmted to,

?cult5e_ rmmt : ram;anqrrhagtl?mdiieffﬁqti.uﬁﬁma@mr@sang phermaspiitial eonspasbians ghfiena,
ransi ent i.schem ¢ attacks, st.r.o . V. i

br oeal aEelRRAL eI Y A e ER Eipf R LR R BluskRTGHb Mg REASERL

| Nt r avagedmslyteoRerb e ah@Br ddcd he eintectoirepesfusiopeni ¢ pur pura, thronbotic and
restenotic conplications foll ow ng invasive procedures, e.g., angioplasty,

id d i ,
carotl gﬁaa ! Rled &gﬁmdggeﬁé %o‘igtﬁﬁn&&%@%{%gﬁ&ﬁ &femsemm%h@g@mmate{fger y

vascul aPgtaf surgery, en acements and I nsertion of endovascul ar
devi cesa aRendrpidohani. evahk. [106es¢ medryswodpoands @tthe inventidri artheiconposi ti ons

of the invention may also be used . as  part of a | ti-conponent treatnent
r e A%re rPhapmacsbirH LoMmpRsiiPphars pRdisters 58 priiet 8"#{%&? é‘&%%g%)ia&’ngﬁ’@ﬁt s in the

prevent. S d 1 i WO
D006 0359 s b BE el sy EAERRRSvor of xeHRENhe KLy KBUAGR S2 %,
phar nacgeusidugy evspnpGshdraliy)shopriminy andioe s¢doodanyaschbmic evsathsissiested feh al ong

wi th other conpounds typjcall rescr.i bed for these conditions
myocardia infract?on, )s/tel{ale or u}/lstgble angina, acute reocc?usmn after percutancous

transluminal coronary angioplasty, restenosis, thrombotic stroke, transient ischemic attack,

25  reversible ischemic neurological deficit and intermittent claudication.

[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 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 ir vivo studies to evaluate

antithrombotic efficacy, and effects on hemostasis and hematological parameters.
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according to generally accepted nedical practice such as anticoagul ant
agents, thronbolytic agents, or other antithronbotics, including platelet
aggr egat iwo 2069nisbittor s, tissue plasm nogen 5 activat orspcuruskesasSL246

prour oki nase, streptokinase, heparin, aspirin, or warfarin. Still other

agents that can be adm nistered with the conpounds. of the present invention
i ncl udd003Ht i Pubicass dypicehpwamaalian) ipmesbe ?%?ntdﬁtl}&thﬁwlag%‘(dé Y

conmpounds, chol.est =] iNg: t }. 2 W 110p39Ret s and
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A2 receptor antagonists. Suyitable anticoagul ants.incl ude.t hronbi. .

i nhi bi tandde depndeRiRET(SWER fARFATR S thﬁéqu%ﬁ?%ﬁgp%%?&t?f &5irthgrasht, diet
ant Ir?-l oy  YleticGAOR %@fiﬁ]hdl i apgtﬁlditﬂgl[‘fh%t uiidlcodpblind Bf foRTIRE 9/ B4,
agents, cyclooxygenasé-2 i nhibitors and rhéumatoid arthritis agents.
Coadni riibs {¢,ddioohs eafpldyedsthe apenifisuse fohwhich thoeqrapavad osphateacewiiceht i on may

also allow for appljcatio f reduced. es of. the . thro | ytic,agents and
t her ef FOEINPSHIORLS FRIGY taéatoﬁ% fa¢ W?‘Wg‘gﬁ%se#ﬂ]é}gé? f}becqlgﬁg%@#ﬁévdlrllds and

phar maceuid.eal conmpositions of the invention may also act in a synergistic
fashion tJd prévent reocclusion followi ng a successful thronbolytic therapy

and/ or ce . the time to.reperfusion. [0Q55] 1n I d. b he
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a pri meingividust teseinvinaticnstmayrbeanadgiodsterninefthe prifmakdospgeapawredo rThedaifce t he
i kely ogccurrence.of .a. secondar v , f TR / or
seconda‘?ﬁﬁ?@ﬁmy eifesth Vei%gsaﬁgf 3%1% g%ﬁ’lfhﬁ%rrlﬁ%ﬁ% c‘)[@‘lé% ! %{)Pl n Eﬂésgtgilrl %rh?ﬁgsjt abl e or
unst abl gcAREItIbbjREYESakEE cbatitiomoftht pitiqper Boit iajeetions by hypotetmit meadle, it
coronary angi opl asty, restenosis, thronmbotic stroke, transient ischemc

t

at t ack, magbe assemsil thedgsegnis diciverediinge Bigibedily fazdscikor givgr Tomtssiofi ¢ t ent

cl icati.on, [0056] .Th i : | t he
vt | BIPRS00 119 BN RS A P R IRGR e IRE lch! tboRhd es,
(e. 9., bpARols well&@pwnhi®pbamacslagy. Accapdiggly, itdwgyshe mmbssary fat thegthetapisce, or
in vitro. The biological properties, as defjned abovg, o{) a conﬁou d or a
phar macleitecthe dewep 884 modHy dhe Toute ofdavnisEpionds remited to PP s CRUEEL i zed by
30 net hpds tulatet?e{cg well known in the art such as, for exanple, by in vivo
st udi es"Y6PEVAI Uat®  antithronbotic effi cacy, and effects on henobstasis and

henmat ol ogi cal paraneters. 2 .2006/ 0392 CT/ US2Q05/ 034246 0057

Subj ect H)%é?}ypiTgﬁFiPt)‘f’nWélﬁﬂ% Pg?f ecfiye g%ﬁéae %F’%%Ttgﬁttlﬁ’e%ﬁ? Biﬁgﬁgevteﬁéle& Sr%réﬁ}kds or
ph ceyt i Lt {0 ] hQfhi beildgotdaiay aseniclespges
P haa s Tl e GATRE ehle e el D O B e e B on
wi || vaone dkilbsad ia dlg &t.t Typicalibjapmlicationscb flaeodwound enpharpeeeudigelcormesitios as

the type of mammal being treated, its se wei gh di et cancur t
nedi cglto phthe IyFaTe] FreCOPRRSP E@HEF‘E ‘iﬁf&ﬁge ﬁﬁ%‘s’p‘% ?‘Eﬁﬁ‘ﬁs evglg%ﬁg{%g rgés%? or mul ae
l)’r lpﬁér un%llat?eﬂlﬁé[ ffeés,ér}s&l eBtct!i€actBERUONBE compsurB @hd Ebmpski€ordsf thdlineentiohemspmpound

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. Ifa pharmaceutically acceptable
carrier is used in a pharmaceutical composition of the invention, typically, about 5 to 500 mg
of a compound of formulae I, Ia, Ib, Ic, Id or Ie, 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 dye, flavor, etc. The amount of active ingredient in these compositions is such that a suitable

dosage in the range indicated is obtained.
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conposition is enployed, and other factors which those skilled in the

medi cal arts will recognize. [0058] Therapeutically effective dosages may
be det er mvoadodmgompt her in vitro or in vivo 10 nethodspcFas:@aobs246
particul ar conmpound or pharnaceutical conposition of the invention,

i ndi vidual determ nations may be made to determ ne the optimal . dosa

requi r 48060TheThefodewing preprspizqRs #f SxpMplep fesLY /R 686@585’36 \ﬁﬁﬁFd H’et?le At

i nfluenced by, the r WeIE t : idnh 118 nBbbect i ves and
the co amf%ﬁle%rfly P%ée)elﬂ%%ﬁ;enrﬁltat 9 iEorI%% IEII% gﬁégtnﬁlgéﬁho?}p%h’eé??ﬁﬂ? needle, it may
be assuoREdébe adimage ths setpeiof diecitvéntion, btandselias peinigilldsirativo andt her rout es
of 15 adm nistration, the absorption efficiency nust be individually
determfﬂ@GSWWéé}éqlieQ,fonpound by net hods well known in pharnacol ogy.
Accordingly, it may be necessary for the therapist to titer the dosage and
nodisfy the route of adm nistration as required to obtain the optinal
therapeutic effect. [0059] The degﬁwli%n of effective dosage |evels,
that is, the dosage | evel s necessdr achi eve the desired result,
i.e., platelet ADP receptor inhibition, will be readily determ ned by one
skilled in the art. Typically, applications of a conpound or pharnaceuti cal
conposi[06l] The sthring mvaterislomdneagantimrsa depreperingihese eospayads sensraly afg  n

dosage |l evel s, bei i ncrease until the desi. i i he
ConmaariG B GAROe PBREra spior, sistas LT Eghlatbol B B EHE T, |
an 1gf f &fLiYEs BIRHYD t%&@kﬂleﬂ@@t@%ﬁﬂﬁpWﬁ%ﬁﬁo@duﬁﬁé Qi fofth@d réfereh@RGuAbasy/ kg
ina reginmen of single or several divided daily doses. If_a

phar macliatdreali|Fesac s @pugantisfor aganic SyrBesis SHitleyhdead RN e ek 1O
Compost 61,81 K18 YRy 59 Dl QA R St somound

I's a pharmaceutically
accept apbRinfedL3 f1d Qpplethdrds;f08 Orgamie Reptsths PWaleyrde Bos: Nelw Woks 19%le
including, but not limted to, a physiologically acceptabl.e vehicle,
carri erVokmus pr4htThefoHewing synthstie (eattiemschemghareimeasly IQESW@? O $or, etc.
The, anount of. act i i ngr edi ] NOSLL h&siRdC g
sut Fabl Bettggy g hich e EHpEsA0bE R ArE R G ATRATA bESb SR el
PCT/ US2088{R34aiftGo tﬂe@@?ith&h&ei@ibh@mmsmmbanﬂiﬂb and walh e exggepicd to eree gi ven
to enable those skilled in the art. to nore cl ar@/ lgn erﬁtand and to
pract i cekillebingheas heving talaredbie. thadisglose GPyamst s 248Ped as limting
the scope of the invention, but nmerely as being illustrative and
r epr ese[od] vaht brrtaRfmatbridiXanMPiESntefaBaips dfthe synthetiongactiomechemes aand

oo Cobartotsiedand PPN PR HLbEr N mEco SR Gy thefifog il pBEfinfi8la 25 B
10 gt hﬁﬂ?ati%ﬂ,owilt]aﬁoﬁ,k@gslqalﬁﬂtidn? bfhalddfapByLarkiGhé Qe NGudl @eReNEean Bet forth

in Teferences such as eser ahd Fieseéer"s ’Re_a ents for Organic Synthesis;
W ey &clfpmscridsewsiigreknyveh®ional 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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Vol unes 1-15; Rodd's Chem stry of Carbon Conpounds, Elsevier Science

Publ i shers, 1989, Volunes 1-5 and Suppl enental s; and Organi ¢ Reacti ons,

Wley & SsowoddsyerYork, 1991, Vol unes 1-40. The fol | owrog/isynsheiie

reaction schenes are nerely illustrative of sone 15 methods by which the

conpounds of the present invention_can Ee synt hesi zed, and vari ous

nodi fications to these synthetic r schenes can be nmade and w |l be

suggested to one skilled in the art having referred to the disclosure

contained in this Appli-diftuonm2-hydoaeIN-thaitraphenylibgnraamidei al s and t he

i nternedi ates of the synthetic reaction schenes can be isolated and

purified if desired using conventional techniquas®,including but not

limted to, 20 filtration, di stiIIatio ization, chr omat ogr aphy,

and the like. Such materials canF Yerge ed using conventional neans,
1

i ncl udi ng physical constants and s r al Hdat a. [0063] Unl ess specified to
the contrary, the reactions descrrbed herHein preferably are conducted
under an inert atnosphere at atnospheric pressure at a reaction tenperature

range ﬂg@@]r gﬂ'%gggﬁttioﬁ Zf,%c-:dih ofd> -?‘lgdrég A ﬁeraﬁdq'ipg{, Gﬁrﬁﬁbﬂgfe‘iﬁféﬂ%@(ﬂ:ﬂé 0OCto

about nost’prerera onveni entTy at about room (or
anmbi entpethedrpEKauto €imezvgU.,S. Rhent Na0&166,246)\W0p2odieé (B6:2) 2vapeEtdedsrets/ 034246

Exanple 1 4 5-difl - 2-hydr oxy- N- (4- ni t r qphenyl ) b i > O.Na F\

T b G Mo S b e FosEs Wi s AL SO I nateter 2 BE TR RS £ g
, , 246

mo P@ﬁg@i% Ilrgg 61\'2222%%%3%&& Kamlan 'a}g&ét\éé T%% %glygﬁée%@ w9 evipoifid 246)

in pyridi acetic arhydri _ m, 7 nol) and the
m xt ur exndabe sdsidue eakeatuprin divhtoeompethana/16 nilor. To thes sofdionhivas addediexrlylov HA

10 nL d t ted. with et | tate..,Th th t at ted
nd Ot hishiadehan sk et sons o tomeBy Eheiind i S of 46 fibatSo) b on wae
added g%@égﬂarl%@ FhE 5118 wWad rdhdvaAdiRvuEd eRsrial wes rRdisidIfar i de and

stirre r at room tenperature. The solvent was renoved and the acid
chl ori déichemntethatieg 0L fbliowed biydhe dowrmdditigndo ¢ dicblarpmedlanos@utiony t he sl ow

ddi t i di chl or i | . of - i il . ,

oS oLy Rep it O RDiE Bd iiufhy, TheTondicdaRidint HA8% bl OlaB00 ™

conpl egﬁeaﬁg@t réﬁ‘d‘@@rnﬁ[@tetcﬁ'@hpﬁéﬁﬁr_ldewtHHf’étﬁﬁhgihlatéfﬁe. the Bichloosméthare 15 was
a e

renove resi due dissofved in nmethanol and to it added 10% aqueous
NaQH swhuteimoved 3ndiie residnedissolied i mietheag! dngrto it gided 1% agpeeisPMOllas

iyl - arsbrre P pud (R 2ne BebE et Bl uRaEbRe, e
(85% ofcid¥fitd aetheneydasnizy bthylacetath. fTHestOy] Acétyid oyey e daivd dtered and
evaporated to yield 1.5 g (85%) of N-(4-methoxybenzyl)-4,5-difluoro-2-hydroxybenzamide
as a white solid. RP-HPLC: 2.67 min; ES-MS (M+H)" = 295.0; 1H-NMR (DMSO-ds) &
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-nitrophenyl)-2,3-dihydrobenzo[e][1.3]oxazin-4-one

¥y
F o)

[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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as a white solid. RP-HPLC. 2.67 mn; ES-M5 (MtH)+ = 295.0; 1H NVR ( DMSO- d6)
6 20 (ppm: 6.8 (dd, 1 H), 7.9 (dd, 1 H, 7.94 (d, 2 H), 8.24 (d, 2 H.
Exanpl e 2woBeahidshbrier o- 3- (4- ni trophenyl ) - 2, 3- di hydr obenz efcejustoos/034246
3]oxazin-4-one 0 NO2 F\ NI F Q) [0065] To

4, 5-di f] uoro-2- hydroxy-N-(4-nitrophenyl ) be zamd (0.1 44 .ol

25 t ol sisd oysraBiyEeys Sedisen sylARRE ﬁ%‘éﬁ%{ gled (pewe i%(%&g@ gﬁé’"‘h 1B,
p-tolu S W) Eeaned to 120C
for Bh?’n@n Iﬁh%gl%é% %%ﬁéﬂ}&é%ng?[eg?g 1rn4 aggﬁ?g%%a%%‘d% bi car bonat e
(10m) (was Z)éddeow .and HoNMI (VeOK-d,A i @pm)i 5.78 €, By, Addt(ad,el, HRJ.640d, 2 H),

2006/ 039212 PCT/ US2005/ 034246 dried over anhydrous sodi um sul fate and
concent’8 @d, 1 5Dg8-3dd.2 Hlng (81 % of 6, 7-difl uoro-

3-(4-nitrophenyl)-2, 3-di hydrobenzo[ e] [ 1, 3] oxazi n-4-one. RP-HPLC:. 2.54 m n;
ES-§5 (M+H)+ = 307.0; 1H NVR ( MeOExafipl83(ppn): 5.78 (s, 2 H), 7.04 (dd, 1
H, 7.64 (d, 2 H, 7.82 (dd 1H, 83 (d 2H. 5 Exanple 3

6-f 1 uoro- 76(fm%w_l ,

3l oxazi n-4-0 .
6, 7-di fl uoro-3- (4- n|trophenyl) 2, 3- d|hydroben%R%e][l,S]oxazin-4-one (0.05
g, 0.16 mmol) in dinethyl squOX| de @0 was added net hyl am ne (0.3nm,
2M solution in 10 tetrahydrofg and the reaction heated to 140C for

| hr. Water was added and productiexiradted with ethyl acetate, dried over
anhydrous sodi um sul fate and ~cg#n ed to give 0.42ng (81% of

6-fl uoro-7-(methyl am no) - 3- (4-mi trophenyl ) -2, 3-

di hydr obenzo[ e] [ 1, 3] oxazi n-4-one. RP-HPLC. 2.38 min; ES-M5 (M+tH)+ = 318.0;

1H N’Vﬁ)oﬁ%fggd ?J %51(18?0’5*3 i@ ﬁtéop%@lz}g)?’Z;Qw;‘dr@erézﬁ e‘l[z)l $hxarh-4-dud (0.05 1) . 7. 38

3 (4-an, [@ﬁiﬁﬂliﬂ) difirettyll guil€oxIdd (mmﬂy fvasrhdde)- rﬁethyl amine (0 3ml, 2M solution in

3-di hydr obenzof el [ 1, 3| oxazi n-4-0 \
10 Y tetrahydro rang and the reaction heated to 14O°(E| %or 1hr. 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-(methylamino)-3-(4-nitrophenyl)-2,3-

dihydrobenzo[e][1,3]Joxazin-4-one. RP-HPLC: 2.38 min; ES-MS (M+H)" = 318.0; 1H-

NMR (DMSO-dg) & (ppm): 3.1 (s, 3 H), 5.73 (s, 2 H), 6.2 (d, 1 H), 7.38 (d, 1 H), 7.61 (d, 2
15 H),82(d,2H).

Example 4

3-(4-aminophenyl)-6-fluoro-7-(methylamino)-2,3-dihydrobenzo[e][ 1 ,3loxazin-4-one

[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)-6-ﬂuoro-7-(methylamino)-2,3-dihydrobenzo[e][1,3]oxazin-4-one. RP-HPLC:
1.37 min; ES-MS (M+H)" = 288.0; 1H-NMR (MeOH-d4) 8 (ppm): 2.8 (s, 3 H), 5.5 (s, 2 H),

25  6.2(d,1H),7.2(d,2H),7.3(d,2H), 7.4 (d, 1 H).
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N/ Q HJ[0067] To a suspension of

6-fl uoro-7-(nethyl am no)-3-(4-nitrophenyl)-2,3 20

di hydr obewaep&)(33213] oxazi n- 4-one (0.108 g, 0.33 mmol) i rcetsasvslos{26e n)

under Ar was added. 10% Pd/C (0.04 g, 0.03 mmol Pd). The m xture was

hydrogenated under 1 atm H2 overnight, filtered through Celite and

concentrated to give 0.096 g (98% of 3-(4-

am nophenyl ) - 6-fl uoro-7- (net hyl am no) - 2, 3- di hydr obenzo[ e] [ 1, 3] oxazi n- 4- one.

RP-HPLC: 1.37 min; ES-MS (MtH) + = @B8&dle 51H NVR (MeOHd4) 8 (ppm: 2.8 (s,

3H) 5.5 (s, 2H) 256.2(d 1H) d,2H) 7.3 (d, 2 H, 7.4 (d, 1
006/ 0 9 2 2 424 - .

J:A-0x0-2Hl- 4- 0X0- 2H

benzo[el [1 3] oxazin-3 4H) ){Je}l@chgm B)oxuzlﬁag(ﬂ{) vhbllrénSI)@rdeyl\l-S 6'6 F\ N\ |
O~N~Q 5 HJ[0068] A mixture of

3- (4-am nophenyl ) -6-fl uoro-7-(nethylam no) -2, 3-

di hydr obenzo[ e] [ 1, 3] oxazi n-4-one (Ex. 4) (130 ngy .45 mmol ) and ,
(5- Chl oro-thi ophene-2- sul fonyl)-carbanm cHacitl e?h ester (150 ng, O0.53

mol, 1.2 eq) indry 1, 4-dioxand 3 p at 110C for 2hr. Upon
cooling, the reaction was oncentra vacgband the 10 crude residue
was purified by HPLC (C 1 (i Val 8% ng (379 of pure 1-(5-

chl or ot hi ophen- 2-yl sul f onyl A)(G fl uoro-7- (net hyl am no) - 4- oxo- 2H
benzo[ e] [ 1, 3] oxazi n-3(4H) Y| ) phe®yl)urea. RP-HPLC. 2.49 nin; ES-M5 (M+H) +
511.%0; 1H NMR (MeOH d4) (ppm: 2.8 (s, 3 H, 54 (s, 2 H, 6.2 (d, 1 H,

6.9 (d, 2 7.5 (d, 2 H. 15
Exanpl e[OQGQ 4Aomfx|tler@r0c§3i4mnwnxbﬁ3&%?ﬂygmeﬁh§lﬁm%?&y| )begzam dle_l) O/

N2 F\ i BiroberzBH][1,3]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-
chlorothiophen-2-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)" = 511.0;
1H-NMR (MeOH-ds) & (ppm): 2.8 (s, 3 H), 5.4 (s,2H), 6.2 (d, 1 H), 6.9 (d,2 H), 7.1 (d, 2
H),7.3(d, 1 H),7.4(d, 1 H), 7.5 (d, 2 H).

N’

15

Example 6

4. 4-difluoro-2-hydroxy-N-(3-methyl-4-nitrophenyl)benzamide

NO

PO
Fj@*“
H
F OH

[0069] RP-HPLC: 2.8 min; ES-MS (M+H)" = 309.0; 1H-NMR (MeOH-ds) § (ppm): 2.6
20 (s, 3 H), 6.9 (dd, 1 H), 7.7 (m, 2 H), 7.9 (dd, 1 H), 8.0 (d, 1 H).
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[0069] RP-HPLC. 2.8 nmin; ES-M5 (MtH)+ = 309.0; 1H NWVR (MeOHd4) 6 (ppm:
2.6 20 (s, 3 H, 6.9(dd, 1 H, 7.7 (m 2 H, 7.9 (dd, 1 H, 8.0 (d, 1 H.
25 WO 200800Q8&AB221PCT/ US2005/ 034246 Exanple 7 6 PCT/US2005/034246

7-di fl uoro-3-(3-nethyl -4-nitrophenyl)-2 3-di hydrobenzof elf

1, 3] oxazin-4-one 0 N2 F\ \ UJN F/ O _[0070] RP-HPLC: 2.69 mn; ES-M
(MtH) + = 321.0; 1H NWR (MeOHd4) 8 : 2.6 (s, 3H), 5.7 (s, 2 H, 7.1
(dd, 1 H), 7.45 (d, 1 H, 7.48 (d, 1H),78(dd1 .0_d2H)
Exanpl e 8 6, 7diffope-3-(8 3ncthyldrhitrbphenyl ppBahlyyd aXAZHDY

3-di hydrobenzorel [1, 3loxazin-4-one 0 NO2 F "N O 10 H [0071] RP- HPLC:

2.54 mn; ES M5 (M+|—|)+ = 332.0; 1HNWR (MOHENE) 6 (ppm: 2.2 (s, 3 H),
2.8 (s, 3 H, 5.6 (s, 2 H, 6.2 (d, ¥ H)O(d, 1H, 7.4 (d, 1 H, 7.7
(d, 1 H, 8.1 (d, 1 H. Exanpke 9 2
3- (4-am no- 3- net hyl phenyl ) - 6-f1 -7- met hyl am no) 2 3-di hydrof elf
1,31loxazin-4-one 0 NH2 F "NFONAHT6072] RP-HPLC. 1.36 mn; ES-M5 (MtH) + =
291.0. 26 WD 2006/039212 PCT/ US2005/ 034246 Exanple 10
1(50 t hi op Y, o A el 0X0- 2H
benoo (l0Gh0l; ] 3] "Ehafrc ?@rﬁ“%ﬁ)s ]gls(n@t[}(ﬁ Shaaits u?fém'@%yb%@@@oélw\l S\

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

(d, 2 H).

Example 8

6-fluoro-3-(3-methyl-4-nitrophenyl)-7-(methylamino)-2.3-dihydrobenzo[e][1,3]oxazin-4-one

10
[0071] RP-HPLC: 2.54 min; ES-MS (M+H)+ = 332.0; 1H-NMR (MeOH-d.) & (ppm): 2.2
(s,3H),2.8(s,3H),5.6(s,2 H),62(d,1H),70(d, 1H), 7.4 (d,1H),7.7(@,1H),81(,1
H).

Example 9

15 3-(4-amino-3-methylphenyl)-6-fluoro-7-(methylamino)2,3-dihydro[e][1 .3loxazin-4-one

[0072] RP-HPLC: 1.36 min; ES-MS (M+H)" = 291.0.
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O-~O0 FNO ~N~ O-H 5 [0073] An anal ogous am de coupling procedure to
that described in Ex. 1 was perfornmed wth

2- (chl or owerbasmsbli24, 5- di f | uor ophenyl acetate (Ex. 1) ardTArsomishyd246l-

ni t robenzenam ne. Ring cyclization was perfornmed using paraforml dehyde as
described in Ex 2. Methyl am ne di splacenment of the fluorine was perforned
anal ogous to the procedure outl i exampledd 3. Reduction of the nitro group
was effected using the procedure outlined in 10 Ex. 4. Coupling to formthe
sul fonyl urea _@_@ﬁoy@ﬁo@ﬁéﬂl;evgdlﬁMLhe-ﬂﬁetqunﬂﬂﬁ’taﬂnhe)dMomo -2k. 5 to give
1- (5-chl or ot'hi ophen- Z- ylsulfony )-3-(4-(6- quoro 7- (e hyI am no) - 4- oxo- 2H
benzo[ e] [ 1, 3] oxazi n- 3( 4p¢nz9|c aitchal ihylphgnyhpice. 2 54 mn; ES- M
(MtH) + = 524.0; 1H NWR (MeC]—I—d4) S (ppn) 2 2 (s 3 H, 2.8 (s, 3 H) 5.4

(s,2H),62(d 1H, 6.9 (d, 1 H, 7.05 (dd, CFH)?l(d,lH),?.BS
(d, 1 H, 7.39 (d, 1 H, 7.7 (d, 1 H. 15 Exanpl

4-di f | uor o- 2- hydr oxy_N- ( 2- net hoxy- 4 nltrcﬁ)heﬁy ) am de . J; T ON® F\
NFIl / OHOL~11 [0074] RP-HPL : n, \ﬂES- MtH) + = 325.0. 27 WD
2006/ 039212 PCT/ US2005/ 03#24

-di fl uor o- 3- (2- net hoxy-4-n phehyl) -2, 3- d| hydrobenzoFe] 11 3] oxazi n-4-one

7

ONR F\ NF I / el O~ -HPLC. 2.6 min;, ESSM5 (MtH)+ = 337.0 5
Exanpl e 13 6-fl uoro- 3(2-Aet hoxy-4-nitrophenyl)-7_(nmethyl am no)-2

3-di hydrobenzo(e][1,3]oxazin-4- one 0/ NO2 F\ N~"NI / eJ 0", HI10

[ 00;6] [51%5]‘ PLE, aﬁalé&od? aﬂiidtﬁ%d}ﬁng Md'&e&ur% 138t descE¥&RI Bx. Y4vas 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 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 sulfonylurea 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]oxazin-3(4H)-yl)-2-methylphenyl)urea. RP-HPLC: 2.54 min; BS-MS (M+H)"
= 524.0; 1TH-NMR (MeOH-ds) & (ppm): 2.2 (s, 3 H), 2.8 (s, 3 H), 5.4 (s, 2 H), 6.2 (d, 1 H),
6.9 (d, 1 H), 7.05 (dd, 1 H), 7.1 (d, 1 H), 7.35 (d, 1 H), 7.39 (d, 1 H), 7.7 (d, 1 H).

15 Example 11

4 4-difluoro-2-hydroxy-N-(2-methoxy-4-nitrophenyl)b enzamide

o NO,
F oH O~

[0074] RP-HPLC: 2.8 min; ES-MS (M+H)" = 325.0.
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3(4-am no- 2- net hoxyphenyl ) -6-fl uoro-7- (et hyl am no) 2

3-di hydrofe] F1, 3Joxazin-4-one 0O/ NH2 F Nc "N1 / eJ O- H [0077]

RP- HPLC: W0380emi3mz12ES- M5 (MrH) + = 318.0 15 28 WO 2006/ @8%452005/034246

PCT/ US2005/ 034246 Exanple 15 (5-chlorothi ophen-2- | n
ly)-3-(4-(6-fluoro-7-(nethyl am no)-4-oxo-2H benzo[el [1

3] oxazi n-3(4H) -yl) - 3- net hoxyphenyl%ﬂﬁkd-z- HHSONNS O~O FI ~INO
N/ Q O, HD5][0078] An anal ogous ani de coupling procedure to that

descri bed i g 7Rifludrovir@-pethbry-Aeadtroghen?h {2 rdthydodetmiyl[).3 xbzidi4-oneor opheny|
acetate (Ex. 1) and 2-net hoxy-4-nitrobenzenam ne. Ring cyclization was

performed using paraf ornmal dehyde as desc 'beydo%n Ex 2. Methyl am ne
di spl acement of the fluorine was pebf ona ogous to the procedure

outlined in Ex. 3. Reductiof : group was effected using the
procedure outlined in Ex. 4. ingjto 10 formthe sul fonyl urea was
achi eved using the nethod desge ol)n 5 to give 1-(5-

chl or ot hi ophen- 2-yl sul fonyl ) - 3- (4 (6-fluoro-7-(methyl am no) - 4- oxo- 2H

benzo[ 3] | Yurea. RP-HPLC. 2.6 mn; ES-M
( M+H) +ﬁb&;@4oﬁgﬁﬁ9@t‘%%@+@§ﬁ% %397'@2/ 8 (s, 3 H) 3.82 (s, 3 H, 5.3
(s, 2 H, 6.2 (d, 1 H, 6.9 (dd, 1 H ,71(d1 , 7.18 (d, 1 H, 7.3
(d,51 H), 7.36 (d, 1 H, 7.6 (d, 1 H. 15 Exanple 16

N (2- (2- et hoxyet hoxy) - 4-ni t rophenyl )-4 5-difl uoro-2-hydroxybenzam de 0 -
N2 F\ NF OH O~,~0 -~ [0079] RPEkimple B 4 mn; ES-MS (MtH)+ = 383. 3;

1H NWR (DVMBO-d6) 8 (ppm: 1.0 (t, 3 H, 3.52 (q, 2 H, 3.8 (t, 2 H, 4.3

(t, 2 H)G-ﬂIZOrg-i@meﬁlom-ﬂ-rzitrgpﬁéﬁlvl)% -wleth%aﬁlh((ﬁa,ﬂ-dfﬂ)vdro%@nﬁofeﬁﬁﬂ&%zinh—H) .

one

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

' Example 14

3-(4-amino-2-methoxyphenyl)-6-fluoro-7-(methylamino)2,3-dihydrofe][1 .3loxazin-4-one

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

15

28



29 WD 2006/ 039212 PCT/ US2005/ 034246 Exanple 17
3- (2- et hoxyet hoxy) - 4- ni trophenyl ) - 6, 7- di f | uor o- 2 3-di hydrobenzofel 11
3l oxazi n-weoanew/0321L X NO2 F\ F 0"---0"--, [00801 RP-HPCCus3003/08d286 ES- VB
(MtH) + = 395.0; 1H NWVR (DVMSO-d6) 8 (ppm): 0.98 5 (t, 3 H, 3.42 (q, 2 H,
3.6 (t, 2 H, 4.2 (t, 2 H, 55(s, 2 H} 7.4 (dd, 1 H, 7.6 (d, 1 H, 7.8
(dd, 1 H, 7.9 (d, 1 H, 7.97 (d, X npl e 18 6-fl uoro-3-(2-ethox ey
t hoxy-4-ni trophenyl)-7- (et hyl am no) -2, 3- 10 di hydrobenzoj el f
1, 3l oxazi n- 41 gaehrdthivpBen-B-yisuohyl)-3N4GB- fcto-Gi(methlnfiin)-4-de-HP C. 3. 05
mn; ES-M5 (M:tH)+ = 406.2; 1H NVR ( DMSQ- d6 ; 104(t, 3 H, 3.28
(s, 3 H, 3.42 (q, 2 Hbe 3 3(4 , 2 H, 6.2 (d,
1H, 7.3(d 1 H, 7.5(d 1H), 78(dd 1H)7 d,1H).15ExarrpIe
19 = 3- (4- ami no- 2- et hoxyet hoxyphenyl ) - 6- f | uor o- 7- (mefhyl ani no )
3-di hydro[ el 11, 31oxazin-4- one 0 / N2 F\ N };ﬁgl Q) H [00821

Q06/

RP-HPLC: 1.9 mi n, ES-M5 (MtH) + = 376. 20N30 03 212

PCT/ US2005/ 034246 Exanple 20 1- @5 c oth op,ﬁen | sul fon |y
) 3- (3- (2- et hoxyet hoxy) - 4- (R o Qr -- hy(Da -4- oxo0-2H benzoFe] F 1
3] oxazin-3(4H) - yl)phenyl)ur

5 [0078] 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 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)-yl)-3-methoxyphenyljurea. RP-HPLC: 2.6 min; ES-MS (M+H)"
= 540.9; 1H-NMR (MeOH-d;) & (ppm): 2.8 (s, 3 H), 3.82 (s, 3 H), 5.3 (5, 2 H), 6.2 (d, 1 H),
6.9 (dd, 1 H), 7.1 (d, 1 H), 7.18 (d, 1 H), 7.3 (d, 1 H), 7.36 (d, 1 H), 7.6 (d, 1 H).

15 Example 16

N-(2-(2-ethoxyethoxy)-4-nitrophenyl)-4,5-difluoro-2-hydroxybenzamide

ol

[0079] RP-HPLC: 3.4 min; ES-MS (M+H)" = 383.3; 1H-NMR (DMSO-d6)  (ppm): 1.0
t, 3 H), 3.52 (q, 2 H), 3.8 (t, 2 H), 4.3 (t, 2 H), 7.0 (dd, 1 H), 7.9 (m, 3 H), 8.6 (d, 1 H), 11.1
20 (bs, 1 H).
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ONyN, Il OO F/ O NOI O--NHJ5 [0083] An anal ogous am de coupling
procedure to that described in Ex. 1 was perfornmed on

2- (chl or owerbemsbli24, 5-di f | uor ophenyl acetate (Ex. 1) ardT/Us2005/034246

2- (2- et hoxyet hoxy) -4- nitrobenzenam ne. Ring cyclization was perforned

usi ng par af or mal dehyde as described in Ex 2. Methyl am ne displacenent of
the fluorine was perforned anal ogoha_lﬂﬂl_fﬂﬂe procedure outlined in Ex. 3.
Reduction of the nitro group was effected using the procedure outlined in
10 Ex. 4. 3.0nuilokPeihd:6)){4onitobhenybué. i aiffhoro2chdivadrobemofelét 3lexazin-4-¢re met hod
described 1n Ex. 5 to give

1- (5-chl or ot hi ophen- 2-yl sul f onyl ) - 3- ( 3-(2- oxyet hoxy) -4- (6-fl uoro-7-

(et hyl am no) - 4- oxo- 2H benzo[ e] [ 1,88] o n- 3(4H) -yl ) phenyl )urea. RP-HPLC:
3.14 min; ES-M5 (MHH)+ = ); 1H-NWVR (DMSO-d6) 8 (ppm: 1.04
(t, 3 H, 2.8 (s, 3 H),34 3.7 (t, 2 H, 4.1 (t, 2 H, 53 (s,
2 H, 6.8 (dd, 1 H, 6.9 (d O?ﬂ/}oIB\H) 7.3 (d, 1 H, 7.39 (d,
1 H, 7.49 (d, 1 H). ExanpleZlONOZ FNFI OHO-'"--" N [0084]

pry UsdolosaBHPLESABIE E5NS AepH = 39;?%@1%@%3%@1@ SEPROSEs. v
(19 i 8 EIRER, 9D N i B 74 1 P0G 577 23

(dd, 1 H), 7.9 (d, 1 H), 7.97 (d, 1 H).

Example 18

6-fluoro-3-(2-ethoxyethoxy-4-nitrophenyl)-7-(methylamino)-2.3-

10 dihydrobenzo[e][1,3]oxazin-4-one

o NO,
~N O) O\/\O/\
H
[0081] RP-HPLC: 3.05 min; ES-MS (M+H)+ = 406.2; 1H-NMR (DMSO-dg) & (ppm):

1.04 (¢, 3 H), 3.28 (s, 3 H), 3.42 (g, 2 H), 3.6 (t, 2 H), 4.2 (t, 2 H), 5.4 (s, 2 H), 6.2 (d, 1 H),
7.3 (d, 1 H), 7.5 (d, 1 H), 7.8 (dd, 1 H), 7.9 (d, 1 H).

15 Example 19

3-(4-amino-2-ethoxyethoxyphenyl)-6-fluoro-7-(methylamino)2.3 -dihvdrofel[1,3]oxazin-4-

one

o NH,
O
~N O) O\/\O/\
H
[0082] RP-HPLC: 1.9 min; ES-MS (M+H)" = 376.

20
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OH1 [0087] RP-HPLC. 1.44 min; ES-M5 (MtH + = 375.1 Exanple 25

(5-chl orot hi ophen-2-yl sul fonyl) - 3-

(2- (di rebhyécazdhne) et hoxy) - 4- (6-fl uoro-7- (neth PCT/US2005/034246

yam no) - 4- oxo- 2H benzo[ e] [1 3] oxazi n-3(4H)-yl ) phenyl)urea. C HHS NyN,
0/ 00O FNI ~NI / O O/-N _15 H ~ 32 W 2006/ 039212

PCT/ US2005/ 034246 [ 0088] An anal ofsamplet0ie coupling procedure to that
described in Ex. 1 was performed on 2-(chlorocarbonyl)-4,5-difl uorophenyl
acet at e {fZ-chibrothivgheh-2-2Autiony)-3yBa@i stlegxyethox y)-4-46- -flnbtor Bimathylanineled- Ri ng
cyclization was performed usmgprf h S crlbedln Ex 2.

Met hyl am ne di spl acene oxoAH-bery eoW FOTEE fal ogous to the
procedure 5 outlined in Ex. 3. Reductlon of the nitro group was effected
using the procedure outlined in Ex. 4. Coupli ng t Cif orm t he sul fonyl urea
urea was achi eved using the nethod descriped,j 5 to give

1- (5-chl or ot hi ophen- 2-yl sul fonyl ) - 3- ( (2r(di I mno)ethoxy) 4-(6-fluor
0- 7-(methyl am no) - 4- oxo- 2H-benz§ 3 o?[ﬁznﬁ: 3(4H) -yl ) phenyl ) ur ea.
RP-HPLC. 2.46 min; ES- MSF 1+ VR (MeOH-d4) 8 (ppm): 2.82
(s, 3), 2.86 (s, 3H),346 , 4.4 (t, 2 H, 54 (s, 2 H, 6.2
(d, 1 H, 6.9 (dd, 1 H, > OZ2¢d~1 H), 7.4 (d, 1 H, 7.6 (d,
1H, 7.64 (d, 1 H). Examble26

(5-chl or ot hi ophen- 2-yl sul fonyl 3-(4-(6-fluoro-7-(methyl am no) - 4-oxo-2H 15
benzof 3] deatfavth R A¥dcvE®m Gt 1 Wadbebfdemdd NyN, S
F \%NI 6136%3] %%ﬁ%?g&lﬁf%dggau%ﬁgzﬁgl oglgus am de coupling prd(;i?:edure to that
descri tmdz-(crhlcﬁmarﬁzomydb4,|56hﬂmmphbnybncezaté €. do @n@%&ﬁﬂm}(yﬂthgl(ﬂﬁ | uor ophenyl

acetate ‘grEf»(enz arr?igg ﬁmg cycH‘zsatlo}ll was performed using paraformaldehyde as described in

1
1-
3-

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
10  Ex. 4. Coupling to form the sulfonyl urea was achieved using the method described in Ex. 5

to give 1-(5-chlorothiophen-2-ylsulfonyl)-3-(3-(2-ethoxyethoxy)-4-(6-fluoro-7-

(methylamino)-4-oxo-2H-benzo[ ][ 1,3]oxazin-3(4H)-yl)phenyl)urea. RP-HPLC: 3.14 min;

ES-MS (M+H)" = 599.2, 601.3 (CI); 1H-NMR (DMSO-ds) & (ppm): 1.04 (i, 3 H), 2.8 (s, 3

H), 3.42 (g, 2 H), 3.7 (t, 2 H), 4.1 (t, 2 H), 5.3 (s, 2 H), 6.8 (dd, 1 H), 6.9 (d, 1 H), 7.0 (d, 1
15 H),7.3(d, 1H),7.39(d, 1H), 749 (d,1H).

Example 21

o

[0084] RP-HPLC: 3.43 min; ES-MS (M+H)" = 382.2.
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ni trobenzenam ne. Ring cyclization was perfornmed using paraforml dehyde as
described in 20 Ex 2. Methyl am ne displacenent of the fluorine was
per f or nedwenadesngans to the procedure outlined in Ex. 3pcRagoasiosszs©f the
nitro group was effected using the procedure outlined in Ex. 4. Coupling
to formthe sulfonyl urea was achieved usjng the DSC net hod described in
Ex. 34 to give Example 22
1- (5-chl or ot hi ophen- 2-yl sul fonyl ) -3-(4-(6-fluoro-7-(methyl am no) - 4- oxo- 2H
benzo[ e] [ 1, 3] oxazi n-3(4H)-yl)-2, 6-di ne Nenyl )urea. RP-HPLC. 3.03 min;
ES-M5 25 (MFH) + = 539; 1H NWR (Me (ppm: 2.17 (s, 6), 2.8 (s, 3),
5.4 (s, 2), 6.2 (d, 1), 6. 5(d, 1), 7.3 (d, 1), 7.36 (d, 1).
33 WD 2006/ 039212 PCT/ US2005/ agple 27 -(5-chlorothi
when- 2-yl sul fonyl - 3- (4- (6- f Fuoro- A ( net hmno)-4-oxo-2I—l- 1 benzofel [ 1
31 oxazin-3 (4Hyl)-2-nethoxy phenyl)urea C' HHS ONNS 6'6 F 00 N
Q) H 5 [0090] An anal ogous am de coupling procedure to that described in
Ex. 1 vy@essler Re+HROC: D8 AifckS-MOOEHHY y 13944, 5- di f | uor ophenyl acetate (Ex.
1) and 3-net hoxy-4-nitrobenzenam ne. Ring cyclization was perforned using
par af or mal dehyde as described in Ex 2. Methyl am ne displacenent of the
fluorine was perfornmed anal ogous to the procedure outlined in Ex. 3.
Reduction of the nitro group was e fecti: ijsi ng the procedure outlined in
Ex. *4. Coupling to 10 formthe sul héﬁ%p—gg%-ea was achi eved using the met hod
described in Ex. 34 to give 1-(5- chlorothi ophen-2-ylsulfonyl)-3
-(4-(6-fluoro-7-(nmethyl am no) - 4n0x0-= NO,
benzo[ e] [ 1, 3] oxazi n- 3( 4H)- yl ) - 24|met phenyl )urea. RP-HPLC. 3.12 m n;
ES-M5 (MtH) + = 540.9; 1HY : 8 (ppm: 2.8 (s, 3), 3.82 (s, 3),
5.3 (s, 2), 6.2 (d, 1),.6.8 (dd, J1) 074 (d, 1), 7.28 (d, 1), 7.3 (d, 1),
7.7 (d, 1), 7.8 (d, 1), 8 47(s,01). 157Ex | e 28 1-(5-chl orot hi ophene- 2-
| s~ul fonyl)-3-(4-(6-fluoro-7-(methLam no)-4-oxo-2H benzo [el 11 3 ]
oxazin-3 (4H)-vl)-2-(2-nethoxyet hoxﬁphena/laur ea O O NuN

[0086] RP-HPLC: 2.1 min; ES-MS (M+H)" = 405.0.

Example 24

NH
0 2
Fj@ilLN
\ﬁ o) o\/\'f/

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

10

Example 25

1-(5-chlorothiophen-2-ylsulfonyl)-3-(3-(2-( dimethylamino)ethoxy)-4-(6-fluoro-7-

(methylamino)-4-oxo-2H-benzo[e][1,3]oxazin-3(4H)-yl)phenyl)urea.

O m/ \//S\\
F o 00
)'\l
o

32
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Ol I\ FI IN/ OS MHN Q C [0091] An anal ogous am de coupling
procedure to that described in Ex. 1 was perfornmed 20 on

2- (chl or owerbamsbli24, 5-di f | uor ophenyl acetate (Ex. 1) amrdT/US2005/034246
3- (2- met hoxyet hoxy-4- nitrobenzenam ne. Ring cyclization was per f or med

f | dehyd d bed t f

Uhe 11 UBPRHo. AasnpeLye RS Soum B uRsetiroth S FEREUG i B W RBTGe8o12
PCT/ US / 4 t f(2 esThkik
ef f ect g‘g%éé%‘ﬁ%a bo%cga\tﬁggbﬂggﬁﬁy}l%ﬂ%?ﬁw 15 a8 Qéoj(@ﬁlé%}n?gnfﬁor m t
sul fo nymtruns@ﬁeﬂmﬁnacRugwdhzzmongvaslperfmdmmg)par@l@smaldbbxdﬂ ag de@ﬂbe@m to
gl \(/g chPpoMatlsp ﬁ%ne2d1§pl§%ﬁm% 9f thedluoying was PErdorgred. a(‘ﬁ]é)tgﬂ% té?rwa?lgsocﬁd 0X0- 2H
b n WnklPLC:. 3. 18

e 750[ 4@&7{7@ gm H;z nR%&éafbonwlth@m&a %g@ad%e?fegmx&%@%gbﬂggé?ge ofinbEko (o
3), 3. 6E)( t4. Qyuplidg iBfofm, the g,)lforsrhﬁez( wrea Was a@ngve@dlsmg)the grethpd( @ mz 1 (d,

2)9 10 @3’( Eﬁdfﬁéll‘%?okg%gwggﬂ@%ﬁh%l s f“&%?’é 3(%35%(% %‘éﬁ%ﬁ%@ﬂh@ 4Fé6kp‘§ﬁnp|: OH

Ove [ 007 L QH4be'§le 106:8z8r- b €. FPGIRLC: @, 466mingol |,
U8006166 46?1aﬁ111§d)p£§/1§)i|(@| ne te gm\/}vas ad%%gﬂ)g?gt;a?gh dride ;) 8 inL, 7

nol ) anBS-Mi® (M) Ur 598 lsﬂlfNMBcﬂ\éttOHﬂ@bMPmnb@r%ﬁ@r@ 86 (3 36 @1 s

o oA Th 0. R O B TS Al AT SR ™

di chl or@gtiahlaﬁglﬂn%ft)(hn‘l_}{) To this solution added oxal yl chlori de (1 m) and

f ew drops "of yIformam de and stirred for I hr. The solvent was
renoved and the acid chloride was re-dissolved in dichloronethane (I On)
and added slowly to dichloroinethane solution (IOnl)

of p- met hoxybenzyl am ne (0.855 ni, 6.5 nmmol ). The reaction m xture after 2hr
20 showed new peak by HPLC and conMappear ance of the starting
material. The dichloronethane was renoved and the residue dissolved in
met hanol and (@chléroﬂﬁ@hﬁfénm%ummpm4m%ﬁm-(mekhnlahﬂnm:l} -o8ordHAi xt ur e
stirred for 1 hr. The net hanol . the reS| due acidified and
extFacted with ethyl apeiZs Q[ L. 3exazin- hepyDuigd; od,  filtered
and evaporated to yield 1.5 (85% of N-(4 rret hoxybenzyl) 4, 5- d|f| uor o- 2
25 hydroxybenzanmi de as a whi te solid. RP-HPLC. 2. 70Ch1 n: ES- MS (MeH) + =

294; 1H NWR
ﬁm

[0089] An analogous amide coupling procedure to that described in Ex. 1 was performed

H

on 2-(chlorocarbonyl)-4,5-difluorophenyl 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 Ex. 3. Reduction of the nitro group was effected using the procedure outlined in
Ex. 4. Coupling to form the sulfonyl 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-oxo-2H-
benzo[e][1,3]oxazin-3(4H)-y1)-2,6-dimethylphenyl)urea. RP-HPLC: 3.03 min; ES-MS

25 (M+H)" = 539; 1H-NMR (MeOH-ds) 8 (ppm): 2.17 (s, 6), 2.8 (s, 3), 5.4 (5, 2), 6.2 (d, 1),
6.85(d, 1),6.95(d, 1),7.3(d, 1),7.36 (4, 1).
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(Ch3OD) 6 (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). 35 WD 2006/039212 PCT/ US2005/ 034246 Exanple 30

3- (4- net hwoybesnsyip6 7-di fluor-2 3-di hydrobenzo[ el [ 1, 3] oxaaispeodrosszas O F N
F O Owve [0093] To a toluene solution (25 nL) of

N- (4- et hoxybenzyl )-4,5-difluoro-2 5 hydroxybenzamde (1.5 g, 5 mml) was
added par af or nal dehyde (0.450 g, ¥ nd para-toluenesul fonic acid
(0.01 g, 0.05ml) and the reaction heated to 110C for 3hr with azeotropic
renoval of wa{%thlofatiuplene?t ysatd fmopg-2-(ethylaminak4i8ed-and product
extracted with ethyl aceta i ed drou od| ul fate and
concentrated to give iﬁgggfikgkywanq%fﬁ)QRB%nM%o enﬂ%ﬁ%&

3- (4- met hoxybenzyl ) 6, 7-di fl uor - 2, 3-di hydr obenzo[ e] [ 1, 3] oxazi n-4-one. RP 10
HPLC: 2.64 nmin; ES-MS (MrH) + = 307.0; 1H NMR (Med+%|4) 8 (ppm: 7.8 (dd, 1

H, 7.4 (d, 2H, 6.8(d, 2 H, 5.1 (s (s, 2 H, 3.8(s, 3H).
Exanpl e 31 3-(4-nmethoxybenzyl)6-fluo %]/ h no) 2

3-di hydr obenzo[ el [ 1, 31oxazi n- 4- oe dﬁ 5,S\J\/EHN O Ove [0094] To

3- (4- met hoxybenzyl ) 6, 7-di F ; N s&n@0 e] [ 1, 3] oxazi n-4-one (1.15

g, 3.7 mol) in dinethyl s (10 ) was added met hyl amne (2.5 M,
5 mmol, 2M solution in tgT bcffuran) and the reaction heated to 120C
for I'hr. Water was added &nd product extracted with ethyl acetate, dried
over anhydrous sodium sul fate and concentrated to 20 give 1 g (85% of

ybgRAZYA) Bouls! aRES S Medhﬂé%@ﬂ‘)a?d@scmbed in Ex. 1 was performed
di hyd?gbmyo[e] oxSaZ| n- Zu(?glggbRP- HPLC. 2.82 mn H + = 318.0;

1H NNBdD&ﬁ@rd&)rb@y(l)pﬁﬁjdlﬂuorgp}q@yl qgetat@(]@( (1aan<§§-meéhqt(y(4]~mtm’ﬁ,;nza§a@n{es, 2)

4.6 (s, 4

Exanpl engé cﬁaﬂaﬂéﬁ‘ Hasz%’%fm% L%m%ﬁ%%uaf?é%lé&da %g%é% ézdg)’T1 I%fg; Ugfe azi n- 4 one

0 F 1§ lﬂeM%'ﬁ'[\bme [9688d wi®performed analogous to the procedure outhned n Ex 3.

3- (4- et hoxybenzyl ) 6-f 1 uor o- 7§mathylamno)2 3-di hydr ohenzo 13]10 azi n-
Reduction of the nitro group was effected using the procedure outlined n Ex. upling to

10  form the sulfonyl urea was achieved using the method described in Ex. 34 to give 1-(5-

chlorothiophen-2-ylsulfonyl)-3-(4-(6-fluoro-7-(methylamino)-4-oxo-2H-
benzo[e][1,3]oxazin-3(4H)-yl)-2-methoxyphenyl)urea. RP-HPLC: 3.12 min; ES-MS (M+H)"
= 540.9; 1H-NMR (DMSO-ds) & (ppm): 2.8 (s, 3), 3.82 (s, 3), 5.3 (5, 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), 8.4 (s, 1).

15 Example 28

1-(5-chlorothiophene-2-ylsulfonyl)-3-(4-(6-fluoro-7-( methylamino)-4-oxo-2H-
benzo[ell[1,3]oxazin-3(4H)-yI)-2-(2-methoxyethoxy)phenyl)urea

MeHN O

[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 described in

Ex 2. Methyl amine displacement of the fluorine was performed analogous to the procedure
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5 4-one (1 g, 3.5 nmmol) added trifluoroacetic acid ((5 nL) and heated the
reaction at 80C for 4hr. RP-HPLC showed formation of new peak and

di sappearwmoeosaf398M peak. The trifluoroacetic acid waspcenusyesd/osuder
vacuum and the resi due suspended in ethyl acet ate and washed with

saturated sodi um bi carbonate sol ution. The g acetate
filter eutlingddn BxapoRadustion of threriire group was eff ecte using the procg?ure outlhned in

6- Fl uor.
oF £ - i TG BB ARG oAl N QRE AGRL Ul lint BK BECNH 0D BeRibéDin
RP- HPL(EX 2438 give 11-(5ES ordvthi dged2+ylsulidR1)es - -(4:E6-Riverof CREABY lagiiiqyphpxo-2H5 (d,

é) ( 3- g @ep@n[ﬁﬁiﬁ%@mn;éiﬁ@ﬂbx%r% meH}OFVﬁB?%SﬁylPﬁnyé“é%&@ﬁfgggtlﬁﬁ%hﬁﬁb) 2, 3-
I ﬁﬁggf/ﬁi@?@%% lglg\rngfrﬁ{l @“‘?o%% %‘l)oga S0l Ut B*?(Wt)mﬂg&

6 FI uor is(m‘; hadzedmgcr) 842@-@) nyld(rdpb)sﬂzz@[(d] 1)173](dxBz 711-(4; nd.9((Ex1), 832) (54
ng, 0.2 | uor o- 2- ni trophenoxy) - NN- di et hyl et hanam ne
(67.7 (2,01)rrg, 0. 297 mml 1.1 eq) in dry dinethyl formanide (2 nL) was added
powder ed cesium car bonate (0.351 g, 1.08 mol, 4 eq). The m xture was
stirred vigorously at 65-70C for 5 hr, after cooling added water and
%Bg?ggggléhe&/esi red product with ethylacetate. This crude 37 WO

PCT/ US2005/ 034246 r esidug purified by flash chromat ograph
to give 70 ng (65% of pure nltro-mg’l'wj‘%duct RP-HPLC: 2.08 m n; E%NE Y
(Mt + = 405; Exa 345 0 gﬁ;ll op |
(2-12- (dl met hyI am ne O Bt r%rntlf%g-4 0x0- 2H benzol[ e]
[ 1 3]oxazin-3 (4H)pheny|)urea HHO/ NN S Yis O FNOO
MeHN O [ 0097] The above nitro int er (60 ng, 0.145 mol) was reduced
under catalytic F

Me

[0092] To a solution 4,5-difluoro-2-hydroxybenzoic acid (1 g, 6 mmol, 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%
aqueous 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 to 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; 1H-NMR
(CD;0D) & (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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hydrogenation conditions using 1 atmH2, 10% Pd/C (26 ng, 0.024 mmol Pd) in
ethyl acetate 10 (2 nL) for 6hr to give 50 ng (87% of

3- (4- am nwoeqcd3pdb et hyl am no) et hoxyphenyl ) - 6 PCT/US2005/034246
fluor-7-(met hyl am no) - 2, 3-di hydrobenzo[ e] [ 1, 3] oxazi n-4-one. ES-M5 (M+H) + =
375. [0098] To a suspension of 5-chl orothi ophene-2-sul fonam de (0. 0369,
0.180 mmol) and N, N -di succi ni n‘id&-@&f‘-’gﬁ‘uate (DSC, 0.050 g, 0.195 mmol)

i n di chl oronet hane (5 nL) was added tetramet hyl uanl d| ne (TIVG 0.040 nl).
The resul ting SaUuhethoxytmeazg)6.7-dethos hihydroBenze  jon Az g

reacti on was concentrated and a solution of 3- (4 am no- 3- (2-
(di met hyl am no) et hoxyphenyl)-6 -flgor-7-(mnmethylam no)-2, 3 -dihydrob enzo
[ e] [ 1, 3 ] oxazin-4- one g0.035 0.15 nm)l) in acetonitrile (3 nmL) was
added. The resulting soluti on Stlsj: 70C for 9 hr. The reaction
was diluted wi th dichl oronet ed o N HC, dried over sodium
sul fate and concentrated to give crude sulfony ur ea. Th| s was purified by
20 HPLC (C-18) to give

1- ( 5- chl0@9iﬂt hiropﬁelmenezsq}utsqn 026 myl) of N-(pmethoxberzy byt sndifoyeehoxy) - 4-

6-f t hyl 4-
§44 érrgoh Y%ggﬁﬁyfl[%&? %3 gﬁ%ﬁ%ﬁg@%@éﬁ%@l&?ﬁ%@d%& &M@"? o rea
E gpml) ﬁa;ﬁ&olﬁlgréesﬁﬁlfs)mc %.cf%e(?gﬁ g, (30)51171131519?316&116 @hctioh Heatetl to 2)O°§Bfé)4 fuswit) | 76.6 i
(d, 1).ametrg P0GV 9D Y ater PEATIIEFY éymhlﬁa%onﬁﬁz#é?% geled wé& O‘ﬁw}u Y.
"NQ O_.H Qd6
6 (ppm ext@c%g%ﬁ% %135’13%6‘5&% gﬁ?@&ég‘aﬂh%&élé\@dﬁ%f Eﬁlf’ate‘a&ﬁ&n@entﬂdfém%l(:m 6) .
(m 1) 1.3.2386%) 0131(4-Zné%hé)c$lbeﬂz)yl)677 -Giflndd2,3- dmydrab@z@[;e;l[m]oxmﬁwne BF- o

N2 F N NvB2  ~N | .10100] RP-HPLC 1,59
35010, HPDCER £Aphias; B9\ (DRI BT W@ﬁ DR S
7.4(d, 2 H), 6.8 (d, 2 H), 5.1 (s, 2 H), 4.6 (5, 2 H), 3.8 (s, 3 H).

Example 31

3-(4-methoxybenzyl)6-fluoro-7-(methylamino)2,3-dihydrobenzo[e][1,3] oxazin-4-one

O
U0
MeHN O OMe

[0094] To 3-(4-methoxybenzyl)6,7-difluor-2,3-dihydrobenzo[e][ 1,3]oxazin-4-one (1.15g,
3.7 mmol) in dimethyl sulfoxide (10 mL) was added methyl amine (2.5 mL, 5 mmol, 2M

15

solution in tetrahydrofuran) and the reaction heated to 120°C for 1hr. Water was added and
product extracted with ethyl acetate, 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 (1\/I-l~H)+ = 318.0; 1H-
NMR (DMSO-dg) 8 (ppm): 7.6 (4, 1), 6.8 (d, 2), 6.4 (d, 1H), 5.0 (s, 2), 4.6 (s, 2), 3.7 (s, 3),
2.8 (s, 3).
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O~-OF~N O N/ QO H [0101] An anal ogous fluorine displ acenent
procedure to that described in Ex. 33 (Method A) was perfornmed on

6- f | uor o-we(umtd3yilam no) - 2, 3- di hydrobenzo[ e] [ 1, 3] oxazi nréTarseoosh34246 32) and
5-fl uoro- N, N-di net hyl - 2-ni trobenzam de. Reduction of the nitro group was
effected 15 using the procedure outlined jn Ex. 4. Coupling to formthe

sul fonyl urea urea was achi eved usE@Blﬁiznet hod described in Ex. 5 to give
1- (5-chl or ot hi ophen- 2-yl sul fonyl ) -3-(2-

(di met hyl car banmogiPlucte{Bfrhdthvnmino) {2k tibyfibenvrof e|il.3lonazinrdsetiez o e] |

1, 3] oxazi n-3(4H) - yl)phenyl)urea. RP-HPLC. 2.44 mn; ES-M5 (MtH)+ = 582.0;

| HNVR (MeOHd4) 6 (ppm: 2.8 (s, 3), 2.8 (s, 3), 3.0 (s, 3), 5.5 (s, 2),
6.2 (d, 1), 6.9 (m 1), 7.2 (d, 1), 7.28 {dd, 1), 20 7.3 (d, 1), 7.39 (d,
1), 8.0 (d, 1). 39 WD 2006/ 039212 P 00MiA034246 Exanple 38 O/ NH2 F
\ NV I N2 NI / Q3 O H [OIOM 0 .4mn; ES-Ms (MtH)+ = 331.0 5
Exanmple 39, 4 H2NOHHS O ) O- ~OF\ NO N/ Q H [0103] An

anal ogous fluorine displacenent procedure to that descri bed[f‘/lliﬁ .33 was

per f or ni®89%In o BH@enethaxybesr)i-Hnetec)-tmethylamipis-dibhbpanze XAHY4- one

(Ex.. 32) an -fluoro-N i - 2-.10i i i e
ni t ro g '8{5?)&\%3%%0&)( %d(;le@??%g&&%}ébﬂémgr(gé gﬁ“ﬁ ;&é@(’i}%%?cll ﬁ%ﬁg?ﬁ%@ 891@ fC(E(k;upl i ng
tE;) i gr m&hWngﬁbW&%%m{aﬁaﬁ wlgev??édkeatﬂ(;ﬁs(appwgarll&hﬁ vagaplzaid Tescri bed in

: to give 1-(2-carbanoyl-4-(6-fluoro-7-(net am naq) - 4- 0xo-
2H benzoiflipforcdicowid Was Feappd yné?srvéﬁ%n} angd %@I%%@'ér%ﬂ’ﬁ“&ﬁﬂ élh@tgykﬂcgmef onyl ) ur
((32' g: i P\gLaCsbgc? Wﬁh@aﬁfat&?éd\ﬁnﬁ W(!?ig‘b"bnﬁte%gﬂlﬁgh. Fhe %M}D)l ﬁé%kw‘iéhﬁ&i,(tﬁ@f@d 2.8

| | and evapor:elted to afford 6-Fluoro-7-(methylamino)-2,3-dihydrobenzo[e][1,3]oxazin-4-one as

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

MS (M+H)" = 198.0; IH-NMR (CDCls) 8 (ppm): 7.5 (d, 1), 6.4 (s, 1), 6.15 (4, 1),5.17 (s,

2),2.91 (s, 3)

Example 33

3-(3-(2-(dimethylamino)ethoxy)-4-nitrophenyl)-6-fluoro-7-( methylamino)-2.3-

15 dihydrobenzo[e][1,3]oxazin-4-one

I
N

=

0)

NO
i J@f 2
POS)
MeHN O

Method A:  Using substituted 4-fluoronitrobenzenes.

[0096] To a solution 6-Fluoro-7-(methylamino)-2,3-dihydrobenzo[e][ 1,3]oxazin-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 5
hr, after cooling added water and extracted the desired product with ethylacetate. This crude
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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 Exanple 40 O /INH2 F 1 \ IN\ NN/ Q H Mthod B: Using

substi t utwo 2dednsbmani | i nes or 5-hal o-2-am nopyri di nes amrdT/ysystisnsadisnes 40
WO 2006/ 039212 PCT/ US2005/ 034246 [0104] To

6-fl uoro-7- (et hyl am no) - 2, 3- di hydr obenzo] oxazj n- 4- one . 050, 0.25
mol ) aesidie- wasppified diyrflash shiomatqaranietg 216, Jﬂon&ﬁ%ﬁ %) Ppur m@%?pwﬁ?ctwas
added J hosphat g, 77mmol ). The reaction m xture was
degassgﬁ}'ﬁi)ic‘g?rﬂ%ﬁﬁ?legg'@ﬁm t hi goélas added trans-di am no cycl ohexane
(0.004g, 0.03mmol) followed by copper (1) 5 iodide (0.006g, 0.03mml) and
the m xture heated to 100C for | hour. Water was added and the product
extracted with ethyl acetate (3x10m ), dried over anhydrous sodium sul fate
and concentrated. The product wasEkampleed purified by reverse phase HPLC
(C18) to yield pure 3-

(6-am nopyri di Aebhy! hovarpenaebel- [

1, 3J oxazi n%ﬂgﬁéo%oﬁﬂ&ph@néﬁ%%ﬂﬂ%ﬁ%@ (@ﬂé-iﬁ’x)larﬁlrﬁﬂ& o NS (MFH) + iﬂ] 289. 1;
1H NVR ( MeOH d4)(18et11ﬁamnmﬁ4 omzﬂm [8)[ L.3%0x4zifis3~ (Aﬁi)ph@m)g@a, 1), 6.6 (d,
1), 7.3 (d, 1), 7.4 (dd, 1), 7.8 (s, 1). Exarrple41

1- (5-chl or ot hi ophen-2-yl sul fonyl ) -3-(5-(6-f]| uoro-7-(nmethyl am no) - 4- oxo- 2H
benzof el f 1 3loxazin-3 (4H)-yl)pyridin-2-NM)ure@d C HHS NN | oso
FNNO-"N/ O H15 [0105] Anal ogous to the sulfonylurea urea formation
described in Ex 5, 3-(6-am nopyridin- S
3-yl)-6-fluoro-7-(nethylam no) -2, 3-di hyro , 3] oxazi n- 4- one
(0.017g, 0.058 mmol) and (5-Chl or @t hj fonyl )-carbamc acid
ethyl ester (0.026g, 0.096mml Ie t@ gl ve

1- (5-chl or ot hi ophen-2-yl sulfo - 3- 5 (6 fl uoro-7- (net hyl am no) - 4- oxo-

2H benzo[ e] [ 1, 3] oxazi n- 3¢A4H) oyydi n-2-yl ) urea (0 007g, 24% . RP-HPLC:
2.7mn; ES 20l\/lS(MH—|)+: .0; 1H-NWVR (MeOHd4) 8 (ppm: 2.82 (s, 3), 5.4
(s, 2), (d o 2

[0097] oveersnt?o 1(nctiermed1ate (60 mg, 0.145 mmol) was reduced under catalytic

hydrogenation conditions using 1 atm Hy, 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—er)+ = 375.

[0098] To a suspension of 5 -chlorothiophene-2-sulfonamide (0.036g, 0.180 mmol) and
N,N’-disuccinimidyl 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) ethoxyphenyl)-6-fluor-7-(methylamino)-2,3 -dihydrdb enzo[e][1,3]oxazin-4-
one (0.055 g, 0.15 mmol) in acetonitrile (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 HC],
dried over sodium sulfate and concentrated to give crude sulfonylurea. This was purified by

20 HPLC (C-18) to give 1-(5—chlorothiophene-z—ylsulfonyl)—3—(2-(2-(dimethylamino)ethoxy)—4-
(6-ﬂuoro—7-(methylamino)-4-oxo-2H—benzo[e][1,3]oxazin-3—(4H)pheny1 urea (44 mg, 50%).
RP-HPLC: 2.56 min; ES-MS (M+H)" = 598; 1H-NMR (MeOH-ds) 6 (ppm): 2.82 (s, 6),
2.86 (s, 3), 3.46 (t,2), 4.4 (1, 2), 5.4 (s, 2), 6.2 (d, 1), 6.9 (dd, 1), 7.1 (d, 1),7.2(d,1),74 (@,
1), 7.6 (d, 1), 7.64 (d, 1).
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1), 7.3 (d, 1), 7.4 (d, 1), 7.6 (dd, 1), 8.0 (d, 1), 8.1 (d, 1). 41 WO
2006/ 039212 PCT/ US2005/ 034246 Exanpl e 42

1- (5- chl owot2bésapbmEn- 2- yl sul f onyl ) - 3- (5- (6-f | uor o- 7- ( et pglrasseevss£40x0- 2H
benzo Fe] f 1 3loxazin-3(4H) -yl)-3-nmethylpyridin-2-yl)urea CI HHS ONN,

/'1 Oo FNNO QO NO H5[0106] To dioxane (10 nL) was added

fol l owed by addition of tetrainethgkfthplerss- 1, 2-di anmine (0.803 nL, 1.06

purified by colum chromat ography t§ 10e 5-i odo- 3- net hyl pyri di n- 2- am ne
N

di hydrobenzo[ e] [ 1, 3] oxazi n- Znohne -

pure 3-(6-am nopyridin-3-yl)-6-fluoro-7 15

nethylggr @]ﬁ yl)-6-fluoro-7-(nethyl am no)-2, 3- dlhydrobenzo[e] [

azi ﬁ’ [
0.166nmmmol ) were coupled to give

5-brono- 3-net hyl pyridin-2-amne (2 g, 10.6 nmol), sodiumiodide (3.2 g,
mmol) this m xture heated at 110c overnight. After cooling water was added
as a beige solid (2.3 g, 93% A2 Oiﬁﬁﬁ Anal ogous to the

@l‘ 00 g, 0.51 mmol ) and
(et hyI[&O@Q]O)RE—HPIcE 3,02 mhe ESoMS (M1B) % 38085 4THNSMR GDBIRIYs) Fa@pmas ¢ er
1, 3] ox (0.010g, 0.034 mmol ) and
1- (5-chl or ot hi ophen-2-yl sul fonyl)-3-(5-(6-fl @aro 7-

21.4 mmol), copper iodide (0.190 g, 1.06 mvl) and the solution degassed
and extracted the crude product wth ethyl mogtate. The residue was
procedure described in Ex. 40, 'thylanino)-2,3-

5-i odo-3-net hyl pyridin-2-ami he (0.119g, 0.53mol) were coupled to yield
t heSsul% g%f 302 G SR IPert POREACER Kb 0 Ui D -4 bl 2 G o 10
(5-Chl oro- thiophene-2-su|fony|)-caﬁ anlf:ﬁfld ethyl ester (0.048g, 20

(nethylanino)-4-oxo-2k+benzo[e][1,3kpxa H yI) 3-met hyl pyridin-2-yl)u
rea (0.016g, 85%. RP-HPLC p2. 7ni njl ES = 526.0: 1H NVR ( DMSO-d6)
6 (ppm: 2.2 (s, 3), 2.8 (s, N(s 6. 22(d, 1), 6.8 (bs, 1), 7.2
(s, 1), 7.4 (d, 1), 7.6 (s, 1) (/él 82 (d, 1), 9.6 (bs, 1). 42 WO

2006/ 039212 PCT/ US2005/ 03424
[0100] RP-HPLC: 1.59 min; ES-MS (M+H)" = 359.0.

10 Example 37

MeoN O

// \\

H

[0101] An analogous fluorine displacement procedure to that described in Ex. 33 (Method
A) 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
15  using the procedure outlined in Ex. 4. Coupling to form the sulfonylurea urea was achieved
using the method described in Ex. 5 to give 1-(5-chlorothiophen-2-ylsulfonyl)-3-(2-
(dimethylcarbamoyl)-4-(6-ﬂuoro-7-(methylamino)-4-oxo-2H-benzo[e][1,3]oxazin—3(4H)—
yl)phenyljurea. RP-HPLC: 2.44 min; ES-MS (M+H)" = 582.0; 1H-NMR (MeOH-ds) 3
(ppm): 2.8 (s, 3), 2.9 (s, 3), 3.0 (5, 3), 5.5 (5,2), 6.2 (d, 1), 6.9 (m, 1), 7.2 @, 1),7.28 (dq4, 1),
20 7.3(d,1),7.39(, 1),8.0(d,1).
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Exanple 43 1 (5 (6 fluoro 7-(nethylam no) 4-oxo-2H benzo[elll 3] oxazin-3
4H) -yl ) pyri di n-2-yl)-3-(5- nethylthi ophen-2-ylsulfonyl)urea HHS NN O
| oso F woNoé/dsvz12Q) H 5 [0109] Anal ogous to the sul f eayluse@a/osiea
coupling method described in Ex 5, 3-(6-

am nopyridi n-3-yl)-6-fluoro-7-(nethyl am no; -2, 3-di hydrobenzo[ e] [ 1, 3] oxazi n-
4-one was coupled wth ethyl 5- i2¥phen- 2-yl sul fonyl carbamate to
yield 1-(5-(6-fluoro-7- (nethylanino)-4-oxo-2H benzo[e] [ 1,3]oxazin-3
(4H) -yl ) pyridin-2-yl)-3-(5- mathyl n- 2-ylsul fonyl)urea. RP-HPLC

2.7mn; ES-M5 (MtH) + = 492. (MeOHd4) 6 10 (ppm: 2.5 (s, 3), 2.86
(s, 3), 5.5 (s, 2), 6.F N7 B ), 7.4 (d, 1), 7.46 (d, 1), 7.6
(d, 1), 7.8 (dd, 1) 8 d,/]L pl e 44 1(5

(6f 1 uoro-7_(met hyl am No) -4- 0%0- 2H-benzo[e][1

3] oxazi n- 3(4H) yI)pyrf"di n- 2- yI) 3- (5 rret hoxphen-2-yl sul fonyl )urea OCH3 H
HSONN FNOOO INN/ g0110] Anal ogous to the sul fonylurea
urea cqopd2]ngREHPIA: Uémurlﬂﬁd&lfsl(Mﬁi)F 31.06-

am nopyridin-3-yl)-6-fluoro-7-(nethyl am no) -2, 3-di hydrobenzo[ e] [ 1, 3] oxazi n-
4-one was coupled with 3-nethoxy-5-methylthi ophen- 2-yl sul fonyl carbamate to
yield 1-(5-(6-fluoro-7- (nethylam no)-4-oxo-2Hb enzo [e] [ 1, 3 ] oxazin-3
(4H_-yl ) pyridin-2-yl)-3 -(5 - rretho n 20 2-yl sul fonyl)urea. RP-HPLC:
2.7mn; ES-M5 (MtH)+ = 508; 1H N ) 8 (pprr) 2.8 (s, 3), 3.9 (s,

3), 5.6 (s, 2), 6.2 (d, 1)65(d1 6.7 ( 7.4 (d, 1), 7.6 (d, 1),
7.8 (d, 1), 82 (s, 1), 9.4 43 WO 2 6/039212 PCT/ US2005/ 034246
$ \

B, &) -
Exanpl e 45
6 ’
0]

H
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[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 sulfonylurea urea was achieved using
the method described in Ex. 5 to give 1-(2-carbamoyl-4-(6-fluoro-7-(methylamino)-4-oxo-
2H-benzo[e][1,3]oxazin-3(4H)-yl)phenyl)-3-(5-chlorothiophen—2-ylsu1fonyl)urea. RP-
HPLC: 2.4 min; ES-MS (M+H)" = 554.0; 1H-NMR (MeOH-d,) & (ppm): 2.8 (s, 3), 5.5 (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
o A NH,
poS R
N 0

Method B;  Using substituted 4-haloanilines or 5-halo-2-aminopyridines and
pyrimidines
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1- (4-(6-fluoro-7-(nethyl am no) - 4- oxo- 2H benzo[el [1 3] oxazin-3(4H)-yl)-
nmet hoxyt hi ophen- 2yl sul fonyl )urea NuN O OIIl Il /SFI1 INOOS5 MHN
OCH3 [ OMd]20smsbrigous to the sul fonyl urea urea fornmati eoTdss@siosads i n
34, 5- met hoxyt hi ophene- 2-sul fonam' de was coupled with

3-(4- 3-(4-am - .
7 |§ ][re? 1OF Gt by S mren g Rzt o Shghenze il YReean s 0 952
i EJ( 4??%{,#},' gaapg};\ (E{ ﬁnrglrjralﬁﬁnlf&é f 406;72(@01_)'@9%1) ih@loxafe giMB was added

benzo| qjo[tdssi&hop&&zpme(meag, 913)7731&1@) rfﬁimaqtmquhgﬁwldggﬂsﬁ%@ar P igntes 100ny,

25"8% (s tigvgsaddeg by i eidbigeing (it S EYBYHRy SHOBHD)

4 6 g i‘i_o%h% (}b??% 0‘b3ﬁgnoﬂlmd ﬁmﬁn@cﬁne Adated’to 008G fdr)lhou18 W&te{r&:as LbldedEmarrpl e

oro-7-( hyl am no) - 4- oxo- 2H- benzo[ el |

3] oxazithe 3(orau¢t axlirpetdd (V\Eith etbylracctytet(ﬁxmmﬁérdnzsguoyan Fndpygrops rsecaum sulfpte andn, ~/

O 11 0 bl oS AR 0GR LAl AL BUPHR R R I e 1 e
6-fl uorg 'aZmﬁB@rmlﬁ-@f&lﬁ@)fh%r@ﬁtkﬂ’éﬂ@ﬂﬁﬂﬁBY-QBailhﬂdr%cmza?d][r1-34_]omm1 4one 4) was

coupled with 20 ret hyl -t hi ophene- 2-sul fonyl - carbam ¢ aci d et hyI ester to
yi el d 1(0(B7gE239¥). tRﬂMH’rI@l 125 min; ES-MS (M+H)" = 289.1; 1H-NMR (MeOH-d4) &

Y S T om ke S5d s P e 972)@,"@&2%%9@3 B 34T BN E Doy + = 402, 0

3-(5
V QJ
Ex

1H—NI\/R(DIVISOd6) S (ppm: 2.37 (s, 2.72 (d, 3), 54(s 2), 6.2 (d,
1), 6.7 (d, 1), 7.01 (dd, 2),7. 15&2@2}2_423(d 1), 4 (dd, 2), 8.4 (s,

1). 44 WO 2006/ 039212 PCT/ US2005/ 034246 Exanpl e 47
5- chl or o- 4- f h yertotothiphen? - Pl fbnit) F3o@h@nfiorben@asth demitd) Mcxo-ZH-\ H F OH

benzo[el[1,3]oxazin-3(4H)-yl)pyridin-2-yurea

Cl

15 [0105] Analogous to the sulfonylurea urea formation described in Ex 5, 3-(6-aminopyridin-
3-y1)-6-fluoro-7-(methylamino)-2,3-dihydrobenzo[e][1,3]oxazin-4-one (0.017g, 0.058 mmol)
and (5-Chloro-thiophene-2-sulfonyl)-carbamic acid ethyl ester (0.026g, 0.096mmol) were
coupled to give 1-(5-chlorothiophen-2-ylsulfonyl)-3-(5-(6-fluoro-7-(methylamino)-4-oxo-
2H-benzo[e][1,3]oxazin-3(4H)-y)pyridin-2-yl)urea (0.007g, 24%). RP-HPLC: 2.7min; ES-

20 MS (M+H)" = 512.0; 1H-NMR (MeOH-d,) & (ppm): 2.82 (s, 3), 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), 8.1 (d, 1).

41



5 [0113] To a solution 4-fluoro-2-hydroxybenzoic acid (1 g, 6.14 mol,

synt hesi zed by a known nethod from 2, 4-di fl uor obenzoic acid, US Patent

6, 166, 246)0i2006tizanane (2 nL) was added di chl or onet hane pewlusteosns{2s6 nl) of
sul furyl chloride (2.5 nL, 5 equiv) and the mxture was stirred at room
tenperature for 24hr hr. The reactjion m xture was diluted wwth water and
col l ected 4-fl uoro-5- chIorosaIicyIEEJQELans a white solid (1.2 g 98%
The solid 10 was suspended in dichl oromethane added pyridine (2.5 nL, 5
equi v) foIIom¢ﬂcmMnﬁh®bhmvzahmyﬂnﬂﬁé(616fhwn17(ﬁzﬂnd@nnmkﬁiﬂﬂdﬂihe reaction
stirred at roomtenpe atu e _f . .HG and extracted
the desired acet ate WEHIdHeh ~ETETHR F et © #H&ne was dri ed
(MgS04), filtered and evaporated to glve acetate as a off white solid To
di chl oronet hane solution (5 nmL.) of acetate (0 275 >l 1.18 nmol ) added

oxalyl 15 chloride (0.258 nL, 2.96 1) ops of di methyl formam de
and stirred for Ihr. The soI vent vvas nﬁ e acid chloride was
re-di ssol ved in dichloronethane Q | an(\ﬂ/adﬁed slow y to dichl oronethane

Ng, Q.98%mvol). The reaction

m xture after 2hr showed ne uy HPLC and conpl et e di sappearance of the
starting material. The digHl et hane was renoved and the residue (0.300
g, 0.851 nmmol) 20 dissolvéd in nethanol and to it added solid potassium
carbonate (58 ng, 0.5 eq) and m xture stirred for 1 hr. The nethanol was

remgveqofes] the dlokandlue mik) Wad adddd SrdoristI-petistbyridih2entiyé (2 gddt@t e. The
ethyl acetate |layer was dried, filtered and evapor at to yiel 200 ny

(77% ohmob; srdiun dodidg GoslA ﬁwldx(iﬂpﬂﬂ( 1adided -4 én&r% pEpdAditheas a tan

solid )

ot Ussovir sl Eialer bR Nt Kbt YReRP (GATEHE, 1.0
-2, 3- dlrﬁﬁn@mﬁ@rﬁmﬁ@e} héate%ﬂmamcmvémgm Aftemzolmg Wwhtet waQiddef ah@ gdgdcted
Anal ogous to rin cycI i zation procedure i

4- | uorthe srugh PEIdECOV Il bk geetate. 5T}€Qlfeﬁ1idf1? Wﬁﬁ emﬁﬁdo@hﬁ%lmnaechfw%%gaphsbt°44

gngigar %ﬁ(g(ﬁogggqe&c}’nﬁgﬁglél dﬁ%g@g?@}ﬂ&% mwg'% gto gi ve 0.11nmg (81% of 6-

chl oro-7-fl uoro-3-(4-nitrophenyl)-2, 3: dlhydrobenzo[e] [
1, 3] oxazi n-4-one. RP-HPLC: 2.54 m n S— NS, (MeH) + = 307. 0; 1H NMR (MeOH-d4)
NN N

solution (1QOrL) of p-nitro&n

S (ppm: 5.84 (s, 2), 7.38 (d, 1), (8d, 2), 8. 0 (d, 1), 8.27 (d, 2).
10 Exanpl e 49 |
[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-yl)-6-fluoro-7-
15  (methylaminp)-2,3-dihydrobenzo[e][1,3]oxazin-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-
(methylamino)-4-oxo-2H-benzo[e][1,3]oxazin-3(4H)-yl)-3 -methylpyridin-2-yl)urea (0.016g,
85%). RP-HPLC: 2.7min; ES-MS (M+H)" = 526.0; 1H-NMR (DMSO-ds) & (ppm): 2.2 (s,
3), 2.8 (s, 3), 5.6 (s, 2), 6.2 (d, 1), 6.8 (bs, 1), 7.2 (s, 1), 7.4 (d, 1), 7.6 (s, 1), 7.8 (d, 1), 8.2 (4,
1), 9.6 (bs, 1).
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6-chl oro-7-(meth Il aam no)-3-(4-nitrophenyl)-2

3-di hydr obenzofel [ 1, 3loxazin-4-one 0/ N0O2 C N N O H [0115] Anal ogous
to Ex. 3,wombéwizoani ne di spl acement was perforned usi ngpP6Taskasm3ibd46
fluoro-3-(4-nitrophenyl)-2, 3-di hydrobenzo[e][1, 3] oxazi n-4-one (0.21 g, 0.16
mml ) and 15 nethyl am ne (0 3nml, 2M solution in tetrahydrofuran) to give
0.134ng (81 % of 6-chloro-7- Example 43

(et hyI am no) - 3- (4 nltrophenyl) 2, 3-di hydrobenzo[e][l 3] oxa2| n- 4 one

. g. . . ‘ (
3), 5. 1), 7.38 (d; 1)z 7. gl gd 2) 8.2 (d 2) . Exarrple
50 20 3-(4- am nophenyl) 6- chl

3-di hydr obenzofel [ 1, 31loxazin-4-one 0 NH2 CIl 0 H 46 WD 2006/ 039212

PCT/ US2005/ 034246 [0116] To a suspension of

6- chl or o- 7- (et hyl am no) - 3- (4- ni tropheny| ) - 8-8-

di hydrobenzo[ e] [ 1, 3] oxazi n-4-one_(0.308xg, nmml) in ethyl acetate (6
m.) under Ar was added 10Pt( / Q]/OA,,S\g). The m xture was hydrogenat ed
under 1 atm H2 over nirg | o thoofgR celite and concentrated to give
0.096 g (98% of 3(4- oph nyl)-6-fluoro 5

7- (et hyl am no) - 2, 3>y zo[e][1, 3] oxazi n-4-one. RP-HPLC. 1.50 mn;
ES-M5 (M+H)+ = 304; HLH-NVR (MeOH-d4) 8 (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). Exanple 51

5-chl orpg H;g]op %oa’slté%ef Qidoh ﬁre(alkué@cdiﬁahﬁ%meﬁrddr@wydeaﬁm ®R)5; 3-(6x0- 2H 10
benzof oxazZli n-3(4 -yli/p henyl ) urea HSONYNS O~O0 C X N
~ | O -dnNndpyeiin-B-yl)-6- ﬂuoro 7-(methylamino)-2,3-dihydrobenzo[e][1,3]oxazin-4-one was

coupled with ethyl 5-methylthiophen-2-ylsulfonylcarbamate to yield 1-(5-(6-fluoro-7-
(methylamino)-4-oxo-2H-benzo[e][1,3]oxazin-3 (4H)-yl)pyridin-2-yl)-3-(5-methylthiophen-
2-ylsulfonyl)urea. RP-HPLC: 2.7min; ES-MS (M+H)" = 492.3; 1H-NMR (MeOH-ds) &

10 (ppm): 2.5 (s, 3), 2.86 (s, 3), 5.5 (5, 2), 6.2 (d, 1), 6.8 (d, 1), 7.4 (d, 1), 7.46 (d,1),7.6(d, 1),
7.8 (dd, 1), 8.3 (d, 1).

Example 44

1-(5-(6-fluoro-7-(methylamino)-4-oxo-2H-benzo[e][ 1.3]oxazin-3( 4H)-yDpvyridin-2-y1)-3-(5-

methoxvthiophen-2-ylsulfonyl)urea

OCH;
Ho SN
=

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-
(methylamino)-4-oxo—2H-benzo[e][1,3]oxazin-3(4H)-y1)pyridin—2-y1)-3-(5—methoxythjophen-

20  2-ylsulfonyl)urea. RP-HPLC: 2.7min; ES-MS (M+H)" = 508; 1H-NMR (DMSO-ds) 8
(ppm): 2.8 (s, 3), 3.9 (s, 3), 5.6 (5, 2), 6.2 (d, 1), 6.5 (d, 1), 6.7 (4, 1),7.4(d,1),7.6(d, 1),7.8
(d, 1), 8.2 (s, 1), 9.4 (bs, 1).
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[0117] Anal ogues to the sulfonylurea formation described in Ex. 5,

3-(4-am nophenyl) - 6-

chl or o- 7-Wombdwissa no) - 2, 3- di hydr obenzo[ e] [ 1, 3] oxazi n- 4pomaistdsso3£4y (44
ng, 0.15 mmol) and (5-Chl oro-thi ophene-2-sul fonyl)-carbam c acid ethyl
ester (59 ng, 0.22 mmol) were 15 coupled to give

1- (5-chl or ot hi ophen- 2-yl sul fonyl ) -3-(4-(6-chl oro-7-(net hyl am no) - 4- oxo-

2H benzo[ e] [ 1, 3] oxazi n- 3(4H) -yl ) phenyl Jurea. RP-HPLC. 2.70m n; ES-MS ( MtH) +
-- 528.0; 1H NWVR (MeOHd4) 8 (ppmEx#nple4, 3), 5.4 (s, 2), 6.2 (s, 1), 6.9
(d, 1), 7.1 (d, 2), 7.39 (d, 1), 7.48 (d, 2), 7.7 (s, 1). Exanple 52 20

4-(4 5-difl %@%g% ) RFPBER0 inB(41)-F)BH547 WO
2006/ 039212 na ogous o the metho escribed in
Exanpl e 1, 2-(chl orocar bonyl ) méthbxytHiophem?pishldenl)uzeset at e (0. 2g, 0. 85nmmol )
and net hyl 4-am nobenzoate (0.174g, |. InnDI) were coupled to yield nethyl
4- (4, 5-difluoro-2-hydroxybenzam do) benzoai e HO. 6869 64% . RP-HPLC. 2.61
mn, ES-M5 (MrH)+ = 308.0. 5 Exagpl e 53 Neth L”4
7-di f | uor o- 4- oxo- 2H—benzoLe] [1 B1 ' benzoate O aCOOWe F ~
F [0119] Anal ogous to the d TS bed |n Exs 4 (4,

5-di fl uor o- 2- hydr oxybenzam 10/benzoate (0.08g, dQ; 5mmol ) and

par af or mal dehyde (0. 250gHNOMDI )Owere reacted to glve met hyl 4-(6,
7-di fl uoro-4-oxo-2H benzo[e] [1, 3] oxazin-3(4H) -yl) benzoate (0.078g,

93% . [BPII‘]‘PLKnaBg&lsrtb fhe SHolviFufduttrdarformaen describbdN®Rx B8TH d4) S (ppin):

Excanp! anghonghivebengt2 allfaamdone Pl id-aoork aiér%&éps%@%éﬁo@d Y-
31°Xaz'ﬂ£r§§{ﬁgi)ag%@ %agg{dgong&@em 3 AFordNo givdlrile hhlfo[n%@éh] Analvagous

to the dlfluoro 4- ox0- 2
purified by HPLC (C-18) to give 1-(4-(6- ~fluoro-7- (methylamino)-4-o0xo- 2H-

10  benzo[e][1,3]oxazin-3(4H)-yl)-3-(5-methoxythiophen-2ylsulfonyl)urea (100mg, 45%). RP-
HPLC: 2.77 min; ES-MS (M+H)" = 507; 1H-NMR (DMSO-d¢) 8 (ppm): 2.86 (s, 3), 3.85
(s, 3),5.5(s,2),62(d, 1),642(d, 1),724(d,1),7.3(d, 1), 74 (4, 1), 7.4 @, 1),7.5(@,1),

QR

3
9

8.98 (s, 1).
Example 46
15 1-(4-(6-ﬂuoro-7-(methvlamino)—4—oxo-2H—benzo[e][1,3]oxazin-3(4H)-V1)-3-( 5-

methylthiophen-2ylsulfonyl)urea

0
N«
Yepr
FDEJ\N o \SQ
MeHN o) CHs

[0112] Analogous to the sulfonylurea urea formation described in Ex 5, 3-(4-aminophenyl)-

6-fluoro-7-(methylamino)-2,3-dihydrobenzo[e][1,3]oxazin-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)-4-oxo-2H-benzo[ ¢] [1,3]oxazin-3(4H)-
yl)phenyl)urea. RP-HPLC: 2.49 min; ES-MS (M+H)" = 492.0; 1H-NMR (DMSO-ds) &
(ppm): 2.37 (s, 3), 2.72 (d, 3), 5.4 (5, 2), 6.2 (4, 1), 6.7 (d, 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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benzo[ e] [1, 3] oxazi n-3(4H) -yl )benzoate (0.1g, 0.3l mml) was reacted with
nmethylamne (0.8, 2Min THF, 1.2mopl) to give nethyl
4- (6-f | uowo-2deg(u3ei1byl am no) - 4- oxo- 2H 20 PCT/US2005/034246
benzo[ e] [ 1, 3] oxazi n- 3(4H) -yl ) benzoate (0.092g, 88% . RP-HPLC. 2.3 mn
ES-M5 (MtH)+ = 331.0; 1H-NWR (MeOHd4) 6 (ppm: 2.8 (s, 3), 3.9 (s, 3),
5.6 (s, 2), 6.27 (d, 1), 7.4 (d, 1), 7.5 (d, 2), 8.1 (d, 2). 48 WO
3006/ 03&2%2 PCE'/ ]USZOgSI 034246 Exanple 55 4 (6 fluoro-7-(net hyI am no)

0XO0- enzo[ e] 11 31loxazin-3(4 prrzoic acid O/ COOH F ~ ~
Q) H [0121] To net hyl A N N
4 (& 11 uor o= T- (ot Iy anehr X B GhPNEk Ehblol X AAaS( 41 - 5
y ( O 15mmor ) TSsolved i h diroxan (ZmL) and to it was
added sodi um hydrOX|de (0. 012g, 0 3nnDI) in vaf er (0.5m ) and the m xture
stirred for 4hr at room tenperature. The $6lyent2was renoved under vacuum
{th yl acetate (2x10m), dried
enﬁr atéd to provide

and the residue acidified, extragted
Zv(ez3 ?lnhydrous sodi um sul fate and
- (6-fluoro-7-(nethylan no)-4-o 2bbenzofe][1, 3 3(4

acid (0.02g, 10 41% . RP-HPLC le8 m n; S[N%[(Nﬁlﬁia2|gl7(okb éxéggréogg
N- (5- chl or ot hi ophen- 2-yl sul fonyl)-4-(6-fl uoro-7-(nmethyl am no) - 4-o0xo-2H benz
(ﬂ; el[soi]{mm]] oXazisolufiod khfluor)-2Hedrenybenzoicaaid (1ss, 6 Ammaly S'yn@qGSlmN’N ¥ Q H
4-(6-fl Wr’?etbﬂ%frﬂ’% 2 fdifyorgberzaicseidy Uk Rt Flwg]zé)@alznl ‘H"’éa(“ir@ yIf))‘%enzoi c
acid ( Oadl%éJ dlcﬁlo%iﬁém Do sdmldﬁe(lts iyl peTRulTty chidadé @Ti)nhl;l&&aqadd and the| 3-

(di met hyl am no) ] - 3- et hyl carbodi i m de hydrochl orjde (

0. 068 mmix)ture I\d(aN-stuwdrettmymﬁympéﬁaﬁHﬁf(Hr%m%hr( o @GB@C“OG D%E%Waf 83‘@%@8@% by

5- chloroth e- 2+ fon
at T oorEE IR e ppope Crifes Ay BEaR ot RATTRNE £ o D
puricf i egaOfshinlaed (i di8hlotdnghaes d¥dédppiding @ ShindpHequir) fcblk]waddzyyac)etic

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 (MgSO4), 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 (0.300 g, 0.851 mmol)

70  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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4- (6-fluoro-7-(nmethylam no) - 4- oxo- 2H benzo[e] [1, 3] oxazin-3(4H)-yl)
benzam de (0.005g, 15% . RP-HPLC. 2.58 min; ES-M5 (MtH) += 496. 0; 1H NWR

( MeOH- d4)w8 20@392122. 8 (s, 3), 5.6 (s, 2), 6.2 (d, 1), périustebsinidas 7.3 (d,
1, 7.4 (d, 2), 7.7 (d, 1), 7.9 (d, 2). 49 WO 2006/ 039212 PCT/ US2005/ 034246
Exanpl e 57 N (5 chl orot hi ophen

2-yl sul fonyl - 2-f | uor o- 4- ( 6- f | uor o- Exampled8 ani no) - 4- oxo- 2Hbenzof el LI 3]
oxazin-3(4H)-yl) benzamde 00 Ol HS FI IN\ FCA N/ Q H 5 [0123]
Anal ogous to phelcietmdrees@rikeshenyl)23-dihydrobenzo[e][1.3]oxazin-4-one

2- (chl orocar bonyl ) -4, 5-di fl uorophenyl acetate (0.2g, 0.85mmovl) and

met hyl - 2-fl uoro- 4-am nobenzoate (0.174g, 1. lmmpo, were coupled to yield
met hyl 4- (4, 5-difl uoro-2-hydroxybenzam @ uor obenzoate (0.186g, 64%.

RP-HPLC. 2.61 min; ES-M5S (M+H) +C RS~ nt ernedi ate was cyclized
with formal dehyde, followed by di nt of 7-fluoro with nethylam ne
anal ogues to nethod 10 above to g1 ey |

4- (6-fl uoro-7-met hyl am no- 4- oxo- 2H benzo[e] [ ' 1, 3] oxazi n- 3(4H) benzoate. The

hyl hydr.ol yzed as .d i bed .i . '
Coupt edOM i ABEaBRIR g sheRRi0t iceBis it Bu L PReRr PP e te
sol ye nt(l4yi’ﬁﬁo%}{eﬁ91w&ﬁaﬁ{& (bhe g oadusinopudstticatd et Ricothddhyto(@s ge

N (5-ch t hen- 2-
yl gul fC olngnzgqgn }agﬁp;;&mh(eeewmwm Orfden9-0amined) togived 1 g k@Hebeled- [1, 3]

i n-3(4H) 5 ¥l b id 90 ° - i bl Ms
(i Heglfudrorg ReBRSRas S iBapehodby Slordgina-ghe REPAC: £ 0B
1), 7. Intdesliis @31 38).0; THANMIE (MADH-d,) B (@deh): 334 (5 2, 7.481d, 11,)7.647. 9
(dd, 1). Exanple 58 (2-nethox ey thoxy)-4-nitrobenzenanine F O O F N2
H2N NO2Xdd2D), BOXRA]), §374d,s0! uti on of 2-methoxy-ethanol in 4 m dry THF, was
added tert-butoxide (378 ng, 3.37 mol) at 0 C. The resulting m xture was

added dropwise to the solution of fx4mpid 49 uoro-1-nitro-benzene (536 ny,
3.37 mol) in 5m dry THE at 0OC. The m xture was

6-chloro-7-(methylamino)-3-(4-nitrophenyl)-2,3-dihydrobenzo[e][ 1.3 ]oxazin-4-one

AL
H

[0115] Analogous to Ex. 3, methyl amine displacement was performed using 6-chloro-7-
fluoro-3-(4-nitrophenyl)-2,3-dihydrobenzo[e][1,3]oxazin-4-one (0.21 g, 0.16 mmol) and

15  methyl amine (0.3ml, 2M solution in tetrahydrofuran) to give 0.134mg (81%) of 6-chloro-7-
(methylamino)-3-(4-nitrophenyl)-2,3-dihydrobenzo[€][1,3]oxazin-4-one. RP-HPLC: 2.38
min; ES-MS (M+H)+ = 334; 1H-NMR (DMSO-ds) & (ppm): 3.1 (s, 3), 5.73 (s, 2), 6.2 (d,
1),7.38 (d, 1), 7.61 (4, 2), 8.2 (d, 2).

Example 50

20 3-(4-aminophenyl)-6-chloro-7-(methylamino)-2,3-dihydrobenzo[e][ 1,3]oxazin-4-one

NH
e
Dﬁi
N o

H
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stirred at OC for 30 mnutes, then diluted with ethyl acetate and washed
with brine. The 25 organic |ayers were conbi ned and concentrated in vacuo
to give 4wbluewmeN2(2- met hoxy- 50 WO 2006/ 039212 PCT/ US2e0a/SO@4 04446

et hoxy) - 1- ni tro- benzene. 4-Fl uoro-2-(2-net hoxy-ethoxy)-1-nitro-benzene
(1.35g, 6.3 mmol) was treated with p-nethoxybenzylamne (1.64 nL, 12.6
nol ) i[on 1di] neTdy bu@mhsimbﬁfecmbroewneihﬁl@ls@h%/-é@ntﬂmbemd)“z ~hr. After work

ot hox FHBHEAeP I rieesry bone Ry 0 B E il n st aestate PR g AT W 1y
2113 SAPLPTSOtrcy: Bl by oot o et
p- met hdittekmeinbydugh ealiteiand apicepirated & gize 009412 (9 ¥ @fi 3 1(4-aminophenyl)-6-fluoro-
5155 R B O e S BB AT PRaaib e Restiph: Dfmisy MBI * 5
S (s o, B G 0, g M 5 oD 1247

NO2 [ 0%25)), 24((8- Pl uor o- 2- ni t r ophenoxy) - NN- di net hyl et hanam ne was obt ai ned
from 2- di net hyl am no-et hanol using the procedure described in Ex.58.

RP-HPLC: 1.37 nin; ES-MS 15 (MtH) ExampR®1 1H NVR (MeOH-d4) 6 (ppm): 2. 19

(s, 3H, 2.61(t, 2 H, 42 (t, 2 H, 6.95 (ddd, 1 H, 7.34 (dd, 1 H),
7.98 (dd, 1 H 2Pl 5n 82 159! @96l or6 TS @eth Anind -4 o ThE-

phar macol ogi €8 g of~€oa 0 g conmpounds 8 Jing to the
inggntion is deternined byechffell DBlozwting (4H)-yi)phenyhseays: |. | nhibition of

ADP- Medi ated Pl atel et Aggregation in vitro [0127] The effect of testing the
conmpound according to the invention on ADP-induced @5 human pl atel et

aggregation is preferably assessed in 96-wel |l m'gr liter assay (see
generally the procedures in Jantzen, H M etd al (\ 999) Thronb. Henost.

81:111-117). Human venous bloodg s g8 el ~grom’heal t hy, drug-free
vol unteers into ACD (85 sodi uf c, 18 oM gl ucose, 71.4 mMcitric
acid) containing PA2 (1. ACDNcontaining 1.6 M Pd 2/10 51 WO

2006/ 039212 PCT/ US2005/ 0342/ /ﬂ)l ood;, P@ 2 was from Sigma, St. Louis,
MO). Platelet-rich pl asmal'ltPR) prepared by centrifugation at 160 x g
for 20 mnutes at roomtenperature. Washed platelets are prepared by

(L:)g Plt (ra![ f ﬁ%gll ﬁesAnng PREloiggers t% ?hergurl]%cj)h%%re%tfo@aqdo)l(l c%sgn%dedrir? E‘is?,e? -q!l-rz]aﬂlirtlohp%e%lfl?-%?l et

chloro-7-(methylamino)-2,3-dihydrobenzo[e][1,3]oxazin-4-one (Ex. 47) (44 mg, 0.15 mmol)

and (5-Chloro-thiophene-2-sulfonyl)-carbamic acid ethyl ester (59 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)-yl)phenyljurea. RP-HPLC: 2.70min; ES-MS (M+H)" =
528.0; 1H-NMR (MeOH-ds) & (ppm): 2.8 (s, 3), 5.4 (s,2), 6.2 (s, 1), 6.9 (d, 1), 7.1 (4, 2),
7.39 (d, 1),7.48 (d, 2), 7.7 (s, 1).
Example 52

20 4-(4.5-difluoro-2-hydroxybenzamido)benzoate

COOMe
8 Y
Fj@\*“
H
F OH
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(13 MM sodiumcitrate, 30 mM glucose, 120 MM NaC; 2 m CGS/ 10 m ori gi nal
bl ood 5 volune) containing |UWm apyrase (grade V, Sigma, St. Louis, M.
After inowbabesmsoak 37C for 15 minutes, the platel ets aceseddsesias by
centrifugation at 730 x g for 10 m nutes and resuspended at a
concentration of 3x108 platelets/nl in Hepes%yng&&g} buf f 5 10 MM Hepes,
138 v [W&18], Bnaslogmsgp fawmethod desqrbpkinExampl cartBpnyA)-43- cont ai ni ng
0. 1% boy.i.ne _seru i Mo, [ I

suspens 15HOTCR ?né%%@é{%g@rgg’m%@% 35% l%éf%?r}{iel useg?tﬁ@%giggglgglﬁgﬁbassays.
[0128] Wwakichiple@m witldsbhsiepensidifucaggragatiybenzasige)obmoats (9. 186g.cMibned in
96-wel |l flat- bottommcrotiter +p_|ab§§ using a mcrotiter plate shaker and
pl ate rRBIELGiZH] mindS-MaeMpbhced(fd- described by Frantantoni et al., Am
J. din. Pathol. 94, 613 (1990). Al steps are perforned at room
tenperature. The total reaction volunme of 0.2 m/well includes in Hepes 15
Tyrodes buffer/0.1% BSA: 4.5 x 107 apyrase-washed platelets, 0.5 ng/m

human fibrinogen (Anerican D agnoETX'h@k gnc., Greenwich, CT), serial
di lutions of test compounds (buffe or control wells) in 0.6%DVBO. After

about 5 m nut rei.ncyhation at mte rat yr i to a final
concentr at i MM%@EW&?@?EE@ oé%%ipééﬁl??gl{)fveﬂ%%??er i s added
i nstead of ADP to one set of control wells (ADP- control). The OD of the 20
sanples is then determned at 490 gy n T QOMecroti ter pl at e reader
(Sof t max, Mbl ecul ar Devices, Menl ¢ Pa CA) resulting in the O mnute
reading. The plates are then ggiydt el f 5 mnon amcrotiter plate
shaker and the 5 m nute reading Ql!)t ained in the plate reader.
Aggregation is cal cul ated ffom heCdecrease of OD at 490 run at t=5 minutes
conpared to t=0 mnutes and is expressed as % of the decrease in the ADP
cont r ol [(3a9p| esiakigbas todhe arthodatesoripefl in Es RaAgéss-difluote2 dydwgybegmemdddont r ol
sanples. Il. Inhibition of 13 - MeS- indi to..Platel e 0:129]
vl thg bneette (D8 ameRand b ERRBE MR OAeDEr dringh e ReSleR e Aeon

i nhi bit depe Blahele I0RBzZiN (A T-9B beRue: @FF8Y, 9Bssecond
assay i 9% éé?t@,gﬁggﬁg%om r@%?&?%@?%?ﬂ,ﬁ]gﬁﬂi nr?it(bi}t?lzn IS me(di at g’a by)S

i Nt er acRPCHIPMEE D5 phias BS-MS AUPH) et e320d); s1H-MIMR| MeQf 1dak 8 (spobdd &s3hy % he
potency of inhibition of such conp s.Wth respect to [3H 2- MeS- ADP

bi ndi ng(s &), WHoldd, bk Zt5éfie¥)s7i85(d§e]t)e§iirz&eﬁz [ 3H] 2- MeS- ADP bi ndi ng experi nents
are routinely perfornmed with outdated human platelets coll ected by
standard procedures at hospital bl dcinfile d 2006/ 039212 PCT/ US2005/ 034246
banks. Apyrase-washed outdated platelets are prepared as follows (all steps
at [oom Hempardiciiorol /- (RGhylhAtHogal 8- henyi e8] .3]dxadid (4 yDBédatel at el et
suspensi of ' ) X platelets pelleted by
centrifugation at 1900 x g for 45 m nutegodihatel et pellets are resuspended
at 3- 5 6x109 platelets /ml in GBS géhfigining 1 UM apyrase (grade V,

Sigma, St. Louis, MJ andgincubalied 15 m nutes at 37C. After
centrifugation at 730 x g f 0 M nutes, pellets are
N J
N O
H

[0120] Analogous to the method described in Ex 3, 4-(6,7-difluoro-4-oxo-2H-
benzo[e][1,3]oxazin-3(4H)-yl)benzoate (0.1g, 0.31mmol) was reacted with methylamine
(0.8ml, 2M in THF, 1.2mmol) to give methyl 4-(6-fluoro-7-(methylamino)-4-oxo-2H-

20  benzo[e][1,3]oxazin-3(4H)-yl)benzoate (0.092g, 88%). RP-HPLC: 2.3 min; ES-MS (M+H)"
= 331.0; 1H-NMR (MeOH-ds) & (ppm): 2.8 (s, 3), 3.9 (s, 3), 5.6 (s, 2), 6.27 (d, 1), 7.4 (4,
D, 7.5(d,2),8.1(d,2).
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resuspended in Hepes-Tyrode's buffer containing 0.1%BSA (Sigma, St. Louis,
MJ) at a concentration of 6.66x108 platelets/m . Binding experinents are
per f or redwefn@ro3»2145 minutes resting of the platel ets. pe@/ystd3b34246

Al ternatively, binding experinents are perfornmed with fresh human platel ets
prepared as described in I. (Inhibition of ADP-Mdiated Pl atel et

Aggregation in vitro), except thaE_X.ﬁEB.L‘?é%ts are resuspended in
Hepes- Tyrode's buffer containing 0.1 %BSA (Sigma, St. Louis, M) at a
concent r at 4qp-fiiborH 7GR Saninal-¢loxo¥Hrbenzufa] 1. Foradimd (4l vi)benzeic acidbt ai ned

with fresh and outdated platelets. 15 [0132] A platelet ADP receptor

bi ndi ng assay using the tritiated poteant cgswpi st |igand [3H 2- MeS- ADP
(Jantzen, HM et al. (1999) Thrgnb. pst. 81:111-117) has been adapted
to the 96-well mcrotiterF % an assay volune of 0.2 m

Hepes- Tyrode's buffer with A and 0. 6% DVMSO, 1x108 apyrase-washed
bovel | flat bottommcrotiter plates for 5

m nutes with serial dilutHons of test conpounds 20 before addition of |nM

[ 3H] 2- MeS- ADP ([ 3H] 2- net hyl t hi oadenosi ne-5' -di phosphate, ammni um salt;

speci fi t i vh ikt 448-fGldrermoinesthRihmonachxoy2 FE- bshzve]f, Bjdxezin S (4Hpm

Arrersha&lﬁiiaf eTSci elﬁge?@l nc., Arli n}qt on D]I—-k:aﬂi ghts, IL, or NEng%ée Sci ence

Pr oductd)beBomto, 05 V) St hwvapdisenlyry ingirandzmied 10 # Waiadded3aiiinor ¢ est

conmpounds, Sanp| f n i £ garel 2 At a4 - nl abel | ed
- Nes A (e R RSG5t B R e 050 Rl B M 2o

t enper at%ﬂl?@ﬁatdl*@. borashb1vad ivak irgaseed mdseprtuaned iy reaidie adidifteda¢itmatednd t wo
washes wi th cold (4-8C) Binding Was uffer, (10 Hepes pH 7.4, 138.mM
NaCl ) uwith gthyha@wg%@)ql 5@& ﬁn%?‘oeé@ﬁ}(gm Sr?fim(‘% ?}1@@; al‘éﬁ%‘%“rcgﬁlff Ao toriREAT s,
Sterlin A Bt i Riy LG t A
For - 1450t BB B oy R o6 SRR R R S TSR 53 L7078
PCH/US20%). O8A-27P8.C: NTY mirk[BS-MS@éHH) - 3ufid. r adi oactivity on the filtermats
is determned in a scintillation counter (M crobeta 1450, Wallac Inc.,

Gai t her sburg, MD). Specific bindi ng hgofieder M ned by subtraction of
non-specific binding fromtotal bi mj'l‘h'a_—and specific binding in the
presence_o t est .conpaqunds,..i i1 6eb ndi i
absence & ' S S O -5 s FABEE L A e HE - SYINT
COMPOUNDS | N ARE and PRP ASSAYS oxhin BBt Abbendagli@yy, activity in the PRP
assay is provided as follows: +++ TC50 <10 M 10 ++, 10 .iM< IC50 < 30
M and + 1C50 > 30 M Activity in thg ARE assay is provided as foll ows:
+++, 1C50 < 0.05 M_++, 0.05 M< | C50[<2Q3 M and + 1C50 > 0.5 M

Exanple ARB (. M PRP (gM 5ot++ \ ¢ ¢
F H %
N
A
H

15 [0122] To 4-(6-fluoro-7-(methylamino)-4-oxo-2H-benzo[e][1,3]oxazin-3 (4H)-yl)benzoic
acid (0.02g, 0.063mmol) in methylene chloride (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 5-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 (C18) to give N-(5-chlorothiophen-2-ylsulfonyl)-
4-(6-fluoro-7-(methylamino)-4-oxo-2H-benzo[e] (1, 3] oxazin-3(4H)-yl) benzamide (0.005g,
15%). RP-HPLC: 2.58 min; ES-MS (M+H)" = 496.0; 1H-NMR (MeOH-dy) & (ppm): 2.8
(s,3),5.6(5,2),62(d, 1),7.1(d,1),7.3(d, 1),7.4(d,2),7.7(d, 1), 7.9 (d, 2).
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15 +++ +++ 20 + ND 25 + ND 26 +++ +++ 27 +++ + 28 +++ +++ 34 ++ ++

ig ++ ND 39 +++ +++ 41 +++ +++ 42 +++ +++ 43 +++ +++ 44 ++ + 45 +++ +
+++ +HW02Mbo6i089212 56 +++ +++ 57 +++ + 54 WO 2006/ 0B@2AR2005/034246

PCT/ US2005/ 034246 [0133] It should be understood that the foregoing

di scussion, enbodi nents and exanples nerely present a detailed description

of certain preferred embodinents. Example|S7he apparent to those of ordinary
skill in the art that various nodifications and eqU| val ents can be made

W t houty depRIctdthidphérPIryldigfosyl)-Hluaod-(Gefpe chie Sliart A{Dlen3
pateﬂts journal articles 5 aqd other 9 ent s di cussed or cited above
are herein incorporated by reflepe® XS BHEEIE59212 PCT/ US2005/ 034246
WHAT IS CLAIMED IS: 1 1. A conpound haV|n formJIa R SON)/ F1

RS N~Ar-LT( SO\ ~ O 4 RAN/ OR4 O Q
S//
ﬂ HQ
H

5 [0123] Analogous to the method described in Ex 1, 2-(chlorocarbonyl)-4,5-difluorophenyl
acetate (0.2g, 0.85mmol) and methyl-2-fluoro- 4-aminobenzoate (0.174g, 1.1mmol) were
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 displacement of 7-fluoro with methylamine analogues to method

10  above to give methyl 4-(6-fluoro-7-methylamino-4-oxo-2H-benzo[e] [1,3]oxazin-
3(4H)benzoate. The methyl ester was hydrolyzed as described in Ex. 55 and then which was
coupled with 5-chlorothiophene-2-sulfonamide as described in Ex. 56. The solvent was
removed and the product purified on HPLC (C18) to give N-(5-chlorothiophen-2-
ylsulfonyl)2-ﬂuoro-4-(6—ﬂuoro-7-(methylamino)-4—oxo-2H-benzo[e] [1, 3] oxazin-3(4H)-yl)

15  benzamide (0.005g, 15%). RP-HPLC: 2.78 min; ES-MS (M+H)" = 514; 1H-NMR (MeOH-
ds) & (ppm): 2.8 (s, 3), 5.6 (5, 2),6.2(d, 1), 7.1(d, 1), 7.3 (d, 1),7.4(dd, 1),7.5(dd, 1), 7.7
(dd, 1), 7.9 (dd, 1).

Example 58

3-(2-methoxyethoxy)-4-nitrobenzenamine

E O
F NO,
HoN NOy

[0124] To a solution of 2-methoxy-ethanol in 4 ml dry THF, was added tert-butoxide (378
mg, 3.37 mmol) 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 THF at 0°C. The mixture 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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2 R R3 3 wherein 4 RL is a nenber selected fromthe group consisting of
Cl-6 al kyl, Cl-6 haloal kyl, C3-5 5 cycloal kyl, C3-5 cycloal kyl -al kyl,

benzyl, am0 2sadmsbitbut ed benzyl; 6 R2 is a menber sel ect edTfusewsiobe4gr oup
consisting of H and Cl-6 al kyI 7 R3 is a nenber selected fromthe group

consisting of H Cl-6 alk al kenyl, C2 6 8 al kyn . 5.cycl nal kyl ,
C3 5 cypthoas)-kyitrarbrydene. cﬁ@qﬁg%@rm?ﬂm ethgxyykt 1{6 (1. gghgﬁdé@ﬂg cyano

and - R3a, .wh e I ﬁﬁlaffh 1 0
consi g’f %36846‘1&1% &?‘%@&ﬁb@y%ﬂ? y '6,4 Ié%’ ?gﬁ%né??ﬁgm noﬁ S%}lw)éldggtlgﬁ acm no
and di 4 ggea@?d%balfdgyzic%mmﬁr lznilollk B? ghngahytm‘dete nais;ldlvmmrasblaued iN-(he group
consi sting o an is a nmenber s t rou
con3| stmqﬂgo)@foewyl)@i(%rnaqhmeth@y) é'IHféP]?P&IZWan%%?WG 1a Aﬁ%}tﬂ L%néf% Iroup
al k ép? g]9111+f)+ al ? 4, '% }em\é@lﬁfeeddﬁe@ﬁﬁiho%eﬁéa@d ARdRGed e

ec omithe g

i nd per’ll&l roup consisting of H Cl-6 alkyl, and
opt i ongkdcyion ni;ﬁturm §85@ foyr Dhupts deptoterh e t-mefhioxyryeyl fanetiavaliti toeivarding t he

o Lﬁ%ﬁq?wﬁfc? PrmetBoettosy R opneranpe P ar e B pRbr b DB - A
"o opt PaRanry SEREARB Y 4 BeRS; B FIPRS G Bl N IO SR & e

R6 is igugEe m(jgn’ﬂm(&ellm:t ed fromthe group consisting of hal ogen, 22
cyano, hydroxy, Cl_6 alkyl, C2_6 al kenyl, C2_6 al kynyl, Cl1.6 al koxy, Cl-6
23 9al oal kyl , Cl1_6 hal oal koxy, CS-ﬁ £H6 1(5@| kyl - al koxy, anino, Cl_6

@I ami no, di- 24 Cl 6 al kyl ani no—OLNRBa) N( REb) 2, - (O Réa,

- Q( CH2) mOR6b, - (CH2) cH2) \( Réb) 2, 26
wher ei n each subscrift="m e TTCH 2 roml to 3, each
R6a is a 27 nmenber mdependently sel ect ed fromthe group consisting of H,
hydr oxy, 28 Cl-6 alkyl, Cl_6 al koxy, am no, Cl-6 aI,{{yI amno and di- Cl1_6
al kyl am no, 29 and each R6bFis a nember i ndep MIV selected fromthe
group 56 WO 2006/ 039212 P U82805/-63ﬁ€46 30 _gonsisting of H Cl_4 alkyl
and Cl-4 al kanoyl, andfo m@%s attached to nitrogen
are conbined with the nitrogen atom to form an azetidi ne, pyrrolidine,
pi peridine or norpholine ring; 33 L is a linking group selected fromthe

group st f a iEwhe fromthe
group 3§E§]St ? 29 fR‘f)rCI-Iz %%p%gg@%(Y)CYan%ﬁl%@ haﬁ ﬁh 6b6t§1%l§§ﬁgﬁﬁzenyl C2_6
al kynyl dlm%yﬁlﬁhKWnan@ku(gth prakdark Kigscribdé 1raEx15 RhBPAEREG! 1 82miy; BS-OéPt abl e

sal ts thereof.
15 a\/[+H)Q = 229; 1H-NMR (MeOH-ds) & (ppm): 2.19 (s, 3 H), 2.61 (t,2 H), 4.2 (t,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 ir vitro 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. 81:111-117). Human venous
blood is collected from healthy, drug-free volunteers into ACD (85 mM sodium citrate, 111
mM glucose, 71.4 mM citric acid) containing PGI, (1.25 ml ACD containing 1.6 uM PGIL,/10
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1 2. A conpound of claim1l1, having the fornula: 7 S N\S\ H

, : yN OO0Q\O
N~R5 (RE)n 1 1 J~ RANORA R2 R3 2 3 wherein the subscript nis an
i nt eger oWofoem3tzizo 2. 1 3. A conpound of claim1, havieog/ush@sfoeraul a: SN
N OYNS\ FO-~O0 O NW(R6)n RANOR4 R2 R3 2 3 wherein the subscript

For mul ! bloodE PTSvRs EomaiemAUN; Bauis 1)y BR-ert Hlaxgs HGH RRFETRY Re Re
2 3 wherehn ajﬁ € S HRSE é'f&IZd}nirﬁlté%rﬁt Fd¥neRepeRitnb! SMded Blafelets are prepared
by centrifuging PRP for 10 minutes at 730 x g and resuspending the platelet pellet in CGS
(13 mM sodium citrate, 30 mM glucose, 120 mM NaCl; 2 ml CGS/10 ml original blood
5 volume) containing 1U/ml apyrase (grade V, Sigma, St. Louis, MO). After incubation at
37°C for 15 minutes, the platelets are collected by centrifugation at 730 x g for 10 minutes
and resuspended at a concentration of 3x10® platelets/ml in Hepes-Tyrode’s buffer (10 mM
Hepes, 138 mM NaCl, 5.5 mM glucose, 2.9 mM KCl, 12 mM NaHCO;, 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.

[0128] 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: 4.5 x 10" 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 a final concentration of 2 pM which induces submaximal aggregation.
Buffer is added instead of ADP to one set of control wells (ADP” control). The OD of the

20  samples is then determined at 490 nm using a microtiter plate reader (Softmax, Molecular
Devices, Menlo Park, CA) resulting in the 0 minute reading. The plates are then agitated for
5 min on a microtiter plate shaker and the 5 minute reading is obtained in the plate reader.
Aggregation is calculated from the decrease of OD at 490 nm at t=5 minutes compared to
t=0 minutes and is expressed as % of the decrease in the ADP control samples after

25  correcting for changes in the unaggregated control samples.

IL. 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, a second assay is used to determine

30 whether such inhibition is mediated by interaction with platelet ADP receptors. Utilizing 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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1 5. A conpound of claim1, having the fornmula: 57 WO 2006/ 039212

PCT/ US2005/ 034246 R7 Sam - 0O NNuMS Il FERSOO NRS N( )n 11 Rl .NO
R4 2 R2 W8 28o00m3eriei n the subscript n is an integer of fromsdosos4el 6. A
corrlpoulng of claim2, wherein nis O or 1; RlLis Cl_4 alkyl, C3_5 2

cycl oal kyl, C3.5 cycloal Kk or hal os ute benz R2is H R3
2O ot ok mymmse-washied ostdaioRalFlets e meng Ay Follows (61 SFRF SuPRP . Ca 5

cycl oal cyano or 4 - C(O)RSa R4 is H o’r Cl-4

al kyl t%b It%E”E? lfn"%ﬂ‘ﬁcﬁ?‘}%%’)&eh hal oal kyl, -ON, -C =CH or 5 - CONH2i R,
en present is selecte romthe I 1 4 al kyl

Cl_4 6 [B13xyO H@Qteépiﬁﬁelﬁo%‘lslzwl%s%g@ﬂ‘%d&’@% w%%%CQS Ogéﬁl@%, ,, 6r\1|( R%b) 2

Where' eﬁl@éd%g%ﬁ‘th iBh at’ 196’0 )@-g%rél% ﬁ%ﬁte@ﬁ?iﬁt dlistsianéirpadpdaddd i 3sel ect ed

fromthe group consisting of H, al kyl and Cl_4 al kanoy R7 |s H,

Cl. 4 al cmrf p]lateﬂmst man cas aontanc@ﬂpﬁmloaporfase (zxpda ¥, Sighws 8f.A-oms, NLO

| kyl; R4
? heygr dH?P Prs ? W@jmﬁ?s %QI o%e(%‘f'!_'ﬁienﬁl%a—l%%ﬁn atg‘%’ﬁi;ng % ?anu{e§ %}Elaflo{]reﬁm
or Cl. %eﬁ{sbyﬂdedlln ﬁe%& 'P%aéru melffef contAhink 0,1 XMBSIA{SigRd, StSLﬁiﬁE MO aRsﬂ is H

R5 is loro, and is attached at the 5-position of the
t hi enyI cancergratmn pﬁ6©6mlo Splatelmﬂi/IRB Binding 3xperisens aeperfermaed eltert=yHm t he group

consi sti ng, of hal o aI kyl, -OCH2CH2OH, 4 - OCH2CH2OCH3, - OCH20CH3,
- OCH2 CHZ eé)f%ﬁ%gé’ 2N( CH3) 2. 1 9 A corrpound of claim1, havi ng
the fornul a: OOllS-- | H~ R7 (R6).n RNI R4 2
gg R 1 [0031]A A&m@uv@ydﬂn@nalem@m% @épéﬂow%m%@e& Bypanplatelets i ng of

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

with fresh and outdated platelets.

15 [0132] A platelet ADP receptor binding assay using the tritiated potent agonist ligand
[*H]2-MeS-ADP (Jantzen, H.M. et al. (1999) Thromb. Hemost. 81:111-1 17) 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 microtiter plates for 5 minutes with serial dilutions of test compounds

20  before addition of 1nM [*H]2-MeS-ADP ([ H]2-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, Boston,
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 filtration and two
washes with cold (4-8°C) Binding Wash Buffer (10 mM Hepes pH 7.4, 138 mM NaCl) using
a 96-well cell harvester (Minidisc 96, Skatron Instruments, Sterling, VA) and 8x12 GF/C
glassfiber filtermats (Printed Filtermat A, for 1450 Microbeta, Wallac Inc., Gaithersburg,
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WO 2006/ 039212 PCT/ US2005/034246 Cl d S S NN SO NN F\Opy 00 FN
000 NONHO-1HA HHI1ISSCO NNH,SSONYNS FOI pOO F poO
N N N OwoHodso3bb1€l <A HHHHS ONNSO NNS  FrcTaBoosodk20s N O~ N
O~ NH(ON) HUCG HHS\ O pNy NS OHHS\ FN"0"0"" 0 NyN, F
0000 NO-~HNNOGOIN H~-Nd, C ONNUNS Sp NyN S S\ F ~I_000 F 0 00
MD). The platelet-bound radioactivity on the filtermats is detetmined in a scintillation
counter (Microbeta 1450, Wallac Inc., Gaithersburg, MD). Specific binding is determined by
subtraction of non-specific binding from total binding, and specific binding in the presence of
test compounds is expressed as % of specific binding in the absence of test compounds

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: +++, ICs5 <10 uM;
10 ++,10 pM <ICs9 < 30 pM; and +, ICso > 30 pM. Activity in the ARB assay is provided
as follows: +++, ICsy < 0.05 pM; ++, 0.05 uM <1Csy < 0.5 pM; and +, ICso > 0.5 pM.

Example ARB (uM) PRP (uM)
5 -+ +++
10 ++ ++
15 ++ +++
20 + ND
25 + ND
26 +++ +++
27 +++ +
28 +++ +H++
34 ++ ++
37 ++ ND
39 +++ +++
41 -+ +4+
42 -+ +++
43 - +++
44 F+ +
45 4+ +
46 ot ++
51 - +
56 +++ +++
57 +H+ +
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N'"Ni OJNO HHC <d HSNHN S\  ONNNS SOp'p FO~l YO 'oF
~JNO NOHHO FHHSC ONHHSH ONNShFYpPpOO Op N FN
N 0) N O wio 2806r3582\WO 2006/ 039212 PCT/ US2005/ 034246 Cl pCir/us20058342a5 NyN, S O
NNH~NSFppp FNpOO "Ni Q Np"t' HFHCI HSCI NHNSS H NN
NNSOI 000 FO ~~p0OOF~NN'Ni Q HH, %‘B N~-N; Cl
0--- [0133] It should be understood that the foregoing dlscussmn embo ents and example

merely present a detailed description of certain preferred embodiments. It will be apparent to

those of ordinary skill in the art that various modifications and equivalents can be made

without departing from the spirit and scope of the invention. All the patents, journal articles

5 and other documents discussed or cited above are herein incorporated by reference.
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OO0OO0OODOF\ N~O0ONHON CH3 \ HHSC NN 000 & N S\ 'Tr J FO
60 NON HFNQ H-CA A _HHH S NNSONNNO;S O\ F O 000
Cl NO NwWd2od/3d2o1izH HCI C HSHHS\ NYNp N O NpNTNS@@s/034846\ J F
poOO F\ ON~-N ~\ NNQ NOH HFCdQ ,S\ FHHO-- O NNONS NyN,, F
OO0OO ~~000NFN11Ip - O~ H N3

WHAT IS CLAIMED IS:

1 1. A compound having the formula:

ST
H
1 A L—[(N\s/’\)
F =

N/ e} O//\b

R7

R1\N (0] I§45
RZ RO
wherein
R! is a member selected from the group consisting of Ci. alkyl, Cy.¢ haloalkyl, Cs.s
cycloalkyl, Cs.5 cycloalkyl-alkyl, benzyl, and substituted benzyl;
R? is a member selected from the group consisting of H, and Cy_s alkyl;
R’ is a member selected from the group consisting of H, Cy.¢ alkyl, Cy.¢ alkenyl, C,.6

alkynyl, Cs.s cycloalkyl, Cs.s cycloalkyl-alkyl, C1.¢ haloalkyl, Ci.6 hydroxyalkyl,

O 0 1 N »n B W

halogen, cyano and -C(O)R™, wherein R* is a member selected from the group

10 consisting of H, hydroxy, C1.¢ alkyl, Ci.¢ alkoxy, amino, C;.s alkylamino and di-
11 Ci.6 alkylamino;

12 R*is a member selected from the group consisting of H and Ci.¢ alkyl;

13 R’ is a member selected from the group consisting of H, Ci.6 alkyl, Ci.¢ haloalkyl, benzyl,
14 aryl, C1. alkyl-N-(R™); Ci6 alkyl-O-(R**); wherein each R* is a member

15 independently selected from the group consisting of H, Ci alkyl, and optionally,
16 two R groups attached to nitrogen are combined with the nitrogen atom to form
17 an azetidine, pyrrolidine, piperidine or morpholine ring;

18 Ar is an aromatic ring selected from the group consisting of benzene, pyridine, pyrazine
19 and pyrimidine, each of which is optionally substituted with from 1-2 RS

20 substituents,

21 wherein each R® is independently selected from the group consisting of halogen,

22 cyano, hydroxy, Ci.¢ alkyl, C6 alkenyl, C,.¢ alkynyl, C;.¢ alkoxy, Ci.6

23 haloalkyl, C;.¢ haloalkoxy, Cs.s cycloalkyl-alkoxy, amino, Ci. alkylamino, di-
24 C1.6 alkylamino, -C(=NR®)-NR®),, -C(O)R%, -O(CH,)»OR®, -(CH)-OR®,
25 -O(CH2)mNR™), and -(CH2)mNR™):;

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,
28 C1 alkyl, Cy.¢ alkoxy, amino, C.¢ alkylamino and di- Cy.¢ alkylamino,

29 and each R® is a member independently selected from the group
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ppp FNNOOO I~pNN~pJ HHM HHHSd C

0 F ~I p#02boc/a3deic NN/ O NO) HHOw C C

000 F ~I C/000 NN HOIHOC HS\ yN~ 0
N NI pJ Ok S, OOCbHCIONpJONNHS\
CI36i O H N-NS F HeensisgngoRH, Cj plyl @drCi4 alkanoyl,

60 WO 2006/ 039212 PCT/ US2005/ 034246 Owve M2 tS\~ S O N-N S 0O NONS F\

ONNNS  Oi NENSFI 0O
S O NrRONSLood/oBid4dN S F ~
ONH2 C F\ NI 00O N

F ~
and optlona?ly, two f(és NN pJ

31 groups attached to nitrogen are combined with the nitrogen atom to form
32 an azetidine, pyrrolidine, piperidine or morpholine ring;
33 L is a linking group selected from the group consisting of a bond and -NH-~;
34 R’ is a member selected from the group consisting of H, halogen, cyano, Ci. alkyl, Cz.6
35 alkenyl, Cy.¢ alkynyl, C1.¢ alkoxy and Ci. haloalkyl;
36 and pharmaceutically acceptable salts thereof.
1 2. A compound of claim 1, having the formula:
7
How S
A~ NN PN,
S
O | \n/ 2
N R
Rl kRS
N o R
R2 R

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

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

s> R

// \\
F /L/ 00

N o R4
R R?

R

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

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

Dol

/QY ,, \\
F 6

R® (R n
RLN k

2 3
5 R? R

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

1 5. A compound of claim 1, having the formula:
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pOS bl J;c FNQG OB Fi JF HNOC SO Cl HNOHOHNSF x0\ I ON
Ol S~ NFpXOIli I~-JNQ NOHCd, / A S;-00 OHNOFNI NY
NH , S,  FRvelooddsypnd OO N F HNpJ 4 H1 11, A pharmaeeutiseas/osaposition
conprising a pharmaceutically 2 acceptable carrier and a conpound havi ng

the fornmula: 61 WO 2006/ 039212 PCT/ US2005/ 034246 RY 7'5 O NN 11 NAr-L~

SO FRR O R NR4 3 R2 R34 or a pharnace |csij/y acceptable sal t

t hereof, wherein 5 Rl is a nenber seI ﬁ group consi sting of

Cl.6 al kyI , Cl_6 hal oal kyI , CB_@ aTanyI,,,\\ .5 cycl oal kyl - al kyl ,

benzyl, and substituted (a% nBe?® selected fromthe group
n

W N

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 Ci4 alkyl, Cs.5
cycloalkyl, Cs.s cycloalkyl-alkyl, or halosubstituted benzyl; RZisH; R} isH, Ci4 alkyl, Cy.4
alkenyl, C,4 alkynyl, Cs.s cycloalkyl, Cs.s cycloalkyl-alkyl, Ci.4 haloalkyl, cyano or
-C(O)R*; R* is H or Cy4 alkyl; R is H or Cy.4 alkyl, Ci haloalkyl, -CN, -C=CH or
-CONH,; R® when present is selected from the group consisting of halogen, C4 alkyl, Ci4
alkoxy, Cs.5 cycloalkyl-alkoxy, -O(CHz)mOR6b and -O(CHz)mN(R6b)2 wherein the subscript m
is 1 or 2 and each R® is independently selected from the group consisting of H, C;.4 alkyl and

(oI B Y I L

C1-2 alkanoyl; R’ is H, Cy4 alkyl or halogen.

7. A compound of claim 6, wherein Rlis Ciu alkyl; R*isHor CH;; R’is

fum—y

2 Hor CHg; RS, when present is selected from the group consisting of halogen, C;4 alkyl, Ci.4

3 alkoxy; R’ is halogen or Cy.4 alkyl.
1 8. A compound of claim 7, wherein R!is methyl; R*isH; R’ is H or CHs;
2 R’ is chloro, and is attached at the 5-position of the thienyl ring; nis 0 or 1, and RS when
3 present is selected from the group consisting of halogen, Ci.4 alkyl, -OCH,CH,OH,
4  -OCH,CH,0OCHj;, -OCH,OCHj;, -OCH,CH,OC(O)CHj3 and -O(CH2):N(CHz),.
1 9. A compound of claim 1, having the formula:
O
S— S5
Z - JL_R7
DU SAR s
N
N (R%)n
L AR
N (@) R4
2 ll?Z 3
1 10. A compound of claim 1, selected from the group consisting of:
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8 R3 is a nenber selected fromthe group consisting of H Cl1.6 alkyl, C2_6
al kenyl, C2.6 9 alkynyl, C3 5 cycloal kyl, C3_5 cycloal kyl-alkyl, Cl1 6
hal oal kylwoQhosfzbpdr oxyal kyl, 10 hal ogen, cyano and - CpOrR3a¢0s5mbenei n R3a
is a nenber selected fromthe group 11 consisting of H, hydroxy, Cl.6
al kyl, Cl1_6 al koxy, amino, Cl_6 alkylamno and di- 12 C1_6 kyl am no; 13
R4 is a menber selected fromthe up consi sting of H @ 6 al kyl; 14

R5 is a nmenber sel ect ed fro up COI’]SI st| ng_«Qf N al kyl , Cl_6
hal oal kyl , benzyl N{@/ Jo_g al kyl - /‘ a)d(yl O ( R5a)
wherein each Rya™

er 16 independ 5Na| ected fromthe group

consi sting of Hyy IkyI and opti onaty two Rya groups attached to
nitrogen are conbl ned with the ni trogen dtomto form 18 an gpzeti di ne,
pyrrolidine, piperidine or norpholige ring; 19 Ar |sHanHa tic ring
selected fromthe group consyst n f benzene, azine 20 and
pyri m di ne, each of WBIEKTN ally su thO[ vmctlo)@romlz R6 21
substituents, 22 chOR%Ol S mdepej@\L y selected fromthe group
consi sting of hal dg N 23 cyano, hydroxy | kyl, C2.6 al kenyl, C2.6
al kynyl, Cl1.6 al &{oxy,O 1 6 24 hal oal kyl, 'CL_6 halNeal koxy, C3_5

cycl oal kyI al koxy, amino, Cl.6 al kyflamino, di- 25 Cl1_6 al kyflani no,

- C(=NR6a) - N(R6b) 2, -C(O) R6a, H- & nORG6b, (CHZ)mC]RNS - Q(CH2) r N(R6b) 2
and - (CH2) n\( R6b) 2, 25 % F“ﬁr CH subscri ptom c§§ ently an integer
of from1 to 3, each R g a0 28 menber tl9 |l ected fromthe
group consisting of | ydr oxy, 29 Cl_@ Cl_6 al koxy, amno, Cl1_6

al kyl am no and le— | kyl am no, 30 Hnd each, R6b is a nenber

i ndependently sel ect ed m t he group 31 consi $tilng of H, Cl-4 al kyl and
Cl_4 al kanoyl, and optionally, two b 62 WO 2006/ 039212 PCT/ US2005/ 034246
32 groups attached to nltrogen are nbi ned with LILT nltrogen atomto form
33 an azetidine, pyrrolidi . di ne or norpholine ri 34 Lis a

| i nki ng group sel ecte ;L‘/t ﬂggjdggoup consi sting o e[i.l %nd -NH; 35 RC
is a menber sele he group consi sting of (F&é cyano, Cl1_6
alkyl, C2. 6 36 ~ C2.6 al kynyl, CIF 1.6 hal oal kyl ; 37
and phar maceutical |y ac table salts theg A 12 A phar maceuti cal
conposition of claim11l erein said conﬂi)oundO 2 has a fornula sel ected
fromthe group consisting of 7 SONII NS/ "N

S
o)

H
Cl
cl H oo ST
NHHS\\ o /NINNS\
F\:/”\ S o
~
N (@)
N o) H
H
Cl
Cl H H ST
S\ NN
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FO~O O~-N R (RB)n 11 ~RN/ ORA R R337 S AOS NNN, F

O-.0~\ O ~RER(W, R, NORM 4R RB7 S ONMNNS\N ' I /, ~~O

F ~N O 0 WoRbog(08$212 J~ R, NORE 5 R2 R3E OO Il S O &caRbonsiosads R F [

NRS)n1l 6 R2R3OR4 7 wherein subscript nis an integer fromO to 2. 1
ai

13. A pharnmaceutical conposition as,in claims 12, wherein syhscript nis 0
2 or 1, RLis Cl-4 al kyI C3 5 cy \oal kyI C3_ 5 cycl chal hy@zﬁl kyl, or
hal osubstituted benzyl; N 4 al kenyl , C2.4

s H,
al kynyl, C3.5 cycl oal y gg%cl oaI kyI al ki)ﬂ /@%g fofe)
“N OJ\

H Cl

WIS \
o [ DI
o At E /U 000
F. N 000 N
L o
N H N

Ci CHs
N N.o A .
S o) Ry
ol 0O /©/\c[)roo F N/©/ 000
>N o) N O)
H H
CHs
N R
- 8
Do
N 0
H F
H
= cl S cl
H H \
o) H H S\\ NN NS
o TS o LT Tsh
E 000 Cljd(N X
II\N
N o N o’
N H
ol Cl
H H SN N H H S\\
NN NooAx o # T8
o (1T I & /[\]/ 000
e S 000 N~ N
)N N o)
N 0 H
H F
Cl
oL RS
F H H N 2 g
o) g
o NYN:Q\\ E \l 000
oLy o
“N o H
3 H
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63 WD 2006/ 039212 PCT/ US2005/ 034246 4 hal oal kyl, cyano or -C(OW; R4 is H
or C1.4 alkyl; RS is Hor Cl.4 alkyl, Cl1_4 haloalkyl, -CN, 5 -C =CH or

- CONH2; R®o0 20éw39aeesent is selected fromthe group coneicstisagsoss2h@l ogen,
Cl.4 6 alkyl, Cl.4 al koxy, C3_5 cycloal kyl -al koxy, O(CHZ) nOR6b and
-Q(CH2),,,N(R6b) 2 wherein the 7 sub |pt mis 1 or 2 and eagh R6b is

i ndependently sel ected fromthe conS| sting of H’H 8 G4 al kyl and
Cl 4 alkanoyl; R7 is H, Cl1- IT( % hal ogen. 1 14 euti cal
corrp05|t|onof claim1l el is Cl-4 aIkI 6®» Hor CH3; RS is
H or CH3; R6, wherl~phresavit T's sel ected from group consisting of 3

hal ogen, Cl_4 al ky"; 1354 al koxy; R7 is haN oor Cl.4 alkyl 1 15. A
pharmaceutical corposition of claim 14, whBrein RL is nethyl ;u&4 is 2 H
R5 is Hor CH3; R7 is chloro, and is @ttached at the 5Hpq1§|8\ n of the

thienyl ring; nis 0 or 3 1, |-anEI Ien prese [ ?éﬁrébg fromthe
group consisting of halgpge OCOEIQQCHZOCI—B

- OCH20CH3a - OCH2 nd? 050 O(CHZ)Z j“z '16. A phar maceuti cal
conposi tion of clai 1,) wherein said conpf Ds 2 sel ected from t he
group consi sting cﬂ 64 WD 2006/ 039212 PCT/'US2005/ 034246 Cl NyN,S S\ O

NMNS OF OCOF 000 NN HOJHOPM C NN, SHHS QKIyNSOYOO
FO0O FNNNO NH H,N, @ @@NSSOHstQ'lﬁ\I;@ SN ~I 000 1~ |

O o)
Fj()\)‘\NM O O o FjdLN CI OO
J

N O

T
I=
ZT
ZI
@
=

N
“N o)
cl H cl
H oo D F H H s
Y S
. ON 0 J0 . ON Téb
OMe
N o) N o)
H H Cler
s 4
5
HN 0
gj 2,0
F
N
s X,
N o)
H
H
Clﬁ cl
S 0] S

1 11. A pharmaceutical composition comprising a pharmaceutically

2 acceptable carrier and a compound having the formula:
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HO-NH~-Nv CJC HHS~C NNON- ONIpOOONNS |i FOOO O
HNOIJN HN G C OO0y S, Nys NN FNOOo FI\ 000 I Hi 0) NOQ C

Cl S N NvB\200/0392S ON ~I p0O F O - | 000 FN NI NpchHuSedsiosae F H H
C NHN SONA FI ONOOO OOON FNNO) NO H 3 HG65 W

2006/ 039212 PCT/ US2005/ 034246

53R
E i A= HZSM
N 6 d0
Rl R®
\I}l o~ "R*

3 R? R®

4  or a pharmaceutically acceptable salt thereof, wherein

5 R! is a member selected from the group consisting of C.¢ alkyl, Ci.¢ 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, Ci. alkyl, Cy. alkenyl, Cz.¢

9 alkynyl, Cs.s cycloalkyl, Cs_s cycloalkyl-alkyl, Ci-6 haloalkyl, C;.¢ hydroxyalkyl,
10 halogen, cyano and -C(O)R, wherein R% is a member selected from the group
11 consisting of H, hydroxy, C1.¢ alkyl, Cy.¢ alkoxy, amino, Ci. alkylamino and di-
12 C1.¢ alkylamino;
13 R* is a member selected from the group consisting of H and Cy. alkyl;
14 R’ is a member selected from the group consisting of H, Cy alkyl, Ci.¢ haloalkyl, benzyl,
15 aryl, Ci¢ alkyl-N—(RS‘1 2; Cle6 alkyl-O-(R5 #), wherein each R>® is a member
16 independently selected from the group consisting of H, Cy.¢ alkyl, and optionally,
17 two R groups attached to nitrogen are combined with the nitrogen atom to form
18 an azetidine, pyrrolidine, piperidine or morpholine ring;
19 Ar is an aromatic ring selected from the group consisting of benzene, pyridine, pyrazine
20 and pyrimidine, each of which is optionally substituted with from 1-2 R®
21 substituents,
22 wherein each R® is independently selected from the group consisting of halogen,
23 cyano, hydroxy, Ci.¢ alkyl, C.6 alkenyl, Cy. alkynyl, C1.¢ alkoxy, Ci-s
24 haloalkyl, Cy.¢ haloalkoxy, Cs.s cycloalkyl-alkoxy, amino, Ci.s alkylamino, di-
25 C 6 alkylamino, -C(=NR%)-NR®),, -C(O)R®, -O(CH,)mOR®, -(CH2)mOR®,
26 -O(CH)mN®R®), and -(CH)mNR®),,
27 wherein each subscript m is independently an integer of from 1 to 3, each R®isa
28 member independently selected from the group consisting of H, hydroxy,
29 Ci1.6 alkyl, Cy.¢ alkoxy, amino, C;.¢ alkylamino and di- Ci. alkylamino,
30 and each R® is a member independently selected from the group
31 consisting of H, Cy.4 alkyl and C,.4 alkanoyl, and optionally, two R®

62



A \SNNS SONNNS FV0OOF\ NOOO NNO H10~-HF QG H
HC NNNS ONN, '"'oFOY0OO0,SOFp~N NNO~ HO~H,N, C CH3
N N ;S S\wbaoid/S9Gk ON"' 000 F O N~ 000 NI QI N QJrHThHS2608834286 H S \
C NNNA H OObNNSFocb "NOFI N J HNO HHNNHNSS jI NN

S, NOOO FOoOoOdod VI / OONI QO NH HCdC
32 groups attached to nitrogen are combined with the nitrogen atom to form
33 an azetidine, pyrrolidine, piperidine or morpholine ring;
34 L is a linking group selected from the group consisting of a bond and -NH-;
35 R’ is a member selected from the group consisting of H, halogen, cyano, Ci6 alkyl, Cog
36 alkenyl, C,.¢ alkynyl, Ci.6 alkoxy and Ci. haloalkyl;
37 and pharmaceutically acceptable salts thereof.
1 12. A pharmaceutical composition of claim 11, wherein said compound

2 has a formula selected from the group consisting of:

™ 0]
i N Y R,
R! XRS
°N o~ "R*
3 RZ R
7
b S
N _N. N
O - ﬂ/ /,S\\
N (RS)
1 L T
4 R?Z R
7
_N NN S S
O m/ \n/ AN
F. \\N 0 00
N 6
RS (R
1
Ry o <p
5 RZ R
O
I S
FeR
F 2 l HO ’
Ry o Ty
6 RZ RO
7  wherein subscript n is an integer from 0 to 2.
1 13. A pharmaceutical composition as in claims 12, wherein subscript n is 0

2 or1; R'is Ci4 alkyl, Cs.5 cycloalkyl, Cs.s cycloalkyl-alkyl, or halosubstituted benzyl; R* is H;
3 R’is H, Ci4 alkyl, Co.4 alkenyl, C».4 alkynyl, Cs.s cycloalkyl, Cs.5 cycloalkyl-alkyl, C14
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cS H.\ NNNpNOSNYNs OOOFI N N NNO -NO HHFdO F HHdA
ONN-OYNHS NNA FpOO 000 FNNO~ N 10~ H4 H 66 W 2006/ 039212
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haloalkyl, cyano or -C(O)l%!}{) R*is H or C14 alkyl; %5 18 Ig or Cia ahl(y[l\,l C1|_4'¥1a?6]a11|<y|}|, -%,CI

4

5 -C=CH or -CONH,; R® when present is selected from the group consisting of halogen, C;.4
6 alkyl, C14 alkoxy, Cs.s cycloalkyl-alkoxy, -O(CH;)OR® and -O(CH)mNR™), wherein the
7  subscript mis 1 or 2 and each R® is independently selected from the group consisting of H,

8  Ci4 alkyl and Ci4 alkanoyl; R’ is H, Ci.4 alkyl or halogen.

1 14. A pharmaceutical composition of claim 13, wherein R! is Cy4 alkyl; R*

2 isH or CHs; R® is H or CHa; RS, when present is selected from the group consisting of
3 halogen, C;.4 alkyl, C;.4 alkoxy; R’ is halogen or C;.4 alkyl.

15. A pharmaceutical composition of claim 14, wherein R! is methyl; R* is
H; R’ is H or CHs; R’ is chloro, and is attached at the 5-position of the thienyl ring; nis 0 or
1, and R® when present is selected from the group consisting of halogen, Ci.4 alkyl,
-OCH,CH,0H, -OCH,CH,0CHj3, -OCH,OCHj3, -OCH,;CH,OC(O)CHj and
-O(CH;),N(CHzs)».

wm A W N =

—

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

2 selected from the group consisting of:
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WO 2006/ 039212 PCT/ US2005/ 034246 1 17. A nethod of treating thronbosis in a
subj ect conprising admnistering 2 to a subject in need thereof, a

t her apeutwoabdepsefibect i ve anobunt of a conpound havi ng tlreT@sbasnsias R7 H
l ) ON F ~Ar-L T( SO NOOR5 RNORA 4 R2R35 wherein 6 RLis a
menber selected fromthe group consi sti ng f C1_6 alkyl, Cl1_6 halog|kyl,

C3 5 7 cycloalkyl, C3_5 cycloalkyl - benzyl and subshlt tg enzyl ;

8 R2 is a nenber selectedfromt e onsi sting of al kyl; 9
R3 is a menber sel ect ed fro %@,@ony sti ng of OHiQWQaG , C2_6

al kenyl, C2.6 10 al kynyf cycI oal kyl, C3_5 m( kyT - al kyI C1_6

hal oal kyI Cl. 6 hydr oxy, o 11 hal ogen, cyarTcm O)R3' wher ein R3a

is a menber selected friomet he group 12 consistithg of H, hydroxy, Gl 6

al kyl, Cl1_6 al koxy, am no, Cl_6 al kyl am ncCland di- 13 C1_6 aj Iq_ylé&no 14
R4 is a nmenber selected fromthe grmu s?ggslstl ng of H yl; 15
R5 is a nenber sel ect ed fro Sisti 6caDl(yI ClL 6
hal oal kyl , benzyl, s al ‘Rﬂ ON- ( R5a) %@L al kyl - O ( R5a)
wherein each Rya is a qe % i ndependently s&l'e t romthe gr oup
consisting of H Cl_6 a ky , d optionally, 18 two R™a groups attached
to nitrogen are conbined with the nitrogenclatomto form 19 an a I13d| ne,
pyrrolidine, piperidine or norphol HHleHr@g§ 20 Ar is an ar (HTHH

selected fromthe group consbsﬂ%‘fﬁ“ nzene, pyri d;bn{e/@y dfg 21 and
pyri m di ne, each of whia Q naPl$Osubst i t rothi-2 rRe 22
substituents, 23 wher el\n aChJR6 i s independent] é/éct ed fromthe group
consi sting of hal ogen, 24 cYan, hydroxy, C1.6 %I kyl5 C2.6 al kenyl, C2.6

al kynyl, Cl1_6 al koxy, Cl 6 25 hal oal kyl, C1.6 hal oal koxy, C3_5

cycl oal kyl - al koxy, am no, Cl_6 al kyl am no, CHI 26 Cl.6 al kyl am no,

- C(=NR6a) - N(R6b) 2, -C(O) R6a, -0(CH2 mOR6H C(CHZ) nOR6b, 27 - Q( CH2) m\( R6b) 2
and - (CH2) m\( R6b) 2, 28 wherei n eachns s,aﬁpt mis independently i nt eger

of from1l to 3, each R6%|s g )fgj/rre @sblndependently se e(ﬂtek}:l fSJ; m t he
0

group consisting of H,

N )”
HoF ~N 0
H
= cl S cl
H H \
0 H H S\\ NN NS
0 T 8 0 l Tdo
F N 000 C'D:KN N ©
J
N II) N o)
ol Cl
H H ST HD
NN NoaAx ]/ i
o [ S /[ 000
)N Y o)
H F
cl
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F 000 @E‘LN
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30 C1_6 alkyl, Cl1_6 al koxy, amno, Cl1_6 al kylam no and di- Cl1_6 al kyl am no,
68 WO 2006/ 039212 PCT/ US2005/ 034246 31 and each R6b is a menber

i ndependewblayosasbaet ed from the group 32 consisting of RcT@h26bsabikeyé and
Cl-4 al kanoyl, and optionally, two R6b 33 groups attached to nitrogen are

conbi ned W|ththe nitrogen atomto form 34 an azetidi ne, pyrrolidipe,

pi peri di ne or norpholine ring; 35L|s |\1]'|el<|ng group sel ected IAS\ngﬂhe
group consisting of a bond and - 6 R7 is a nenb cited from
t he group consisting of H, I o, Cl. 6 al kyl9, Bﬁ@l kenyl ,
C2_6 al kynyl, C1.6 al ko 1 6 haI oal kyl ; or maceutical ly 38
acceptabl e salt thereofy A nethod in accoy ith claim17,
wher ei n sai d conpound i§ 2 adninistered in contination with a sec%d

t herapeutic agent selected fromthe group @ consisting of antl Iet
conpounds, anticoagul ants, fibrinol H(g?@g i-infla unds
chol esterol -1 oweri ng agents, b;@%ﬁ/@ wering agj%ii/ @ serotonin

5 blockers. 1 19. A netphod_ih daree with cI a erein said second
2 therapeutic agent is_a f\'pl at el et corrpound‘ ed fromthe group
consisting of GPIIB- 3 NiTa ‘ant agoni sts, aspi rifl phosphodl esterase IH

i nhi bitors and t hronboxane A2 receptor 4 oivagoni sts. 1 20. A nethdd in
accordance with claim 18, wherei n S di@éond 2 therape 'tlHi: age‘ht\ is an

anti coagul ant selected fromg h isting of & h hi bi tors,
courmadi n, heparin and Ley 1 QlOOA rreth @ Rnth claim
18, wherein said second apeut| C agent is_ a -infl amrat ory

anti-inflammatory agent s cycl ooxygenase- 2 i nhi bitors and the
arthritis 4 agents. 1 22. A met hod in accordance W h

conpound sel ected from he g‘Poup consi sting of {’$ norPster0| dal
E{ %er ein
sai d conpound is 2 adm nisteregd Hal II_P/ a%c% dance with
claim17, wherein said corrpound as ay rmJL tedMérom t he group
46

consi sting of : 69 WO 2006/ 0392 CTNU%OOS/ 03 7S NO
Cl
o~ H H S
N
pe. Saat A
\N
Cl CI
H RO e
8
. ON \[orOO /@ o
OOV b
N O N
H H Cl //
S .0
HNS
0]
HO
ﬁj” L oD
OO
O NP -
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17. A method of treating thrombosis in a subject comprising administering

to a subject in need thereof, a therapeutically effective amount of a compound having the

formula:
R7
S
H
O N AN
E AL S
N o 00
RL <R
N 0~ R4
R2 R?
wherein

R! is a member selected from the group consisting of Cy.¢ alkyl, C;.¢ haloalkyl, Cs.s
cycloalkyl, Cs.5 cycloalkyl-alkyl, benzyl, and substituted benzyl,

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

R? is a member selected from the group consisting of H, Cy alkyl, Cy.6 alkenyl, Cy6
alkynyl, Cs.s cycloalkyl, Cs.5 cycloalkyl-alkyl, Ci.¢ haloalkyl, Cy.¢ hydroxyalkyl,
halogen, cyano and -C(O)R*, wherein R* is a member selected from the group
consisting of H, hydroxy, Ci.¢ alkyl, Ci. alkoxy, amino, C;.¢ alkylamino and di-
Ci.6 alkylamino;

R* is a member selected from the group consisting of H and Ci¢ alkyl;

R’ is a member selected from the group consisting of H, C;.¢ alkyl, Cy.¢ haloalkyl, benzyl,
aryl, Cy.¢ alkyl-N-(R*),; Cy.6 alkyl-O-(R**); wherein each R is a member
independently selected from the group consisting of H, Cy.¢ alkyl, and optionally,
two R groups attached to nitrogen are combined with the nitrogen atom to form
an azetidine, pyrrolidine, piperidine or morpholine ring;

Ar is an aromatic ring selected from the group consisting of benzene, pyridine, pyrazine
and pyrimidine, each of which is optionally substituted with from 1-2 R®
substituents,

wherein each R® is independently selected from the group consisting of halogen,
cyano, hydroxy, Cy alkyl, Cy. alkenyl, C;.¢ alkynyl, Ci. alkoxy, C;.¢
haloalkyl, C;.¢ haloalkoxy, Cs.s cycloalkyl-alkoxy, amino, C;.¢ alkylamino, di-
Cy.6 alkylamino, -C(=NR%)-NR®),, -C(O)R®, -O(CH;)mOR®, -(CH,)OR®,
-O(CH2)uNR®), and -(CHy)mNR™),,
wherein each subscript m is independently an integer of from 1 to 3, each R%isa
member independently selected from the group consisting of H, hydroxy,

C1-6 alkyl, C1_¢ alkoxy, amino, C;.¢ alkylamino and di- C;.¢ alkylamino,
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". 5 NO47 R R3 R 8 wherein subscript nis fromO to 2. 1 24. A nethod
I n accordance with claim23, wherein nis Oor 1; RLis Cl-4 2 alkyl, C3 5
cycl oal kywo 2087Bonycl oal kyl - al kyl , or hal osubstituted begzys200Bd34236 H, R3
is H Cl 4 3 alkyl, C2_4 alkenyl, C2.4 al kynyl C3_5 cycloal kyl, C3_5

cycl oal kyl -al kyl, Cl1_4 halo | kyl, cyano or -C(OR3a; R4 is Hor Cl.4
alk31; R5 is H or Cland eatikR” is @mmheami&pmﬂenﬂy cctedfremHhe £ro8p- CONH2:  R6,

when, present is selected fro n b4 aIkyI
CL 26 al | coxy, C3.CRainEehly 'a"l%ﬁ%d%’o %H%%%R%‘ﬁ‘{ ﬁ%’l‘%@%ﬁ?%( R6b) 2
whegpin the subscri Pdrotips alﬁcl\/é@t8%ﬁﬁlg@ﬁ%?e]&nﬂﬁﬁédﬁﬁﬁﬂfdlﬁﬂré§e@ﬁat3mlts fdmor 2
and each R6b is independently selected fromthe group consisting of H Cl_4

al k¥4 and 8 Cl_4 al3castidine.pyriolidige, mpetding Rrymomhom B8Sn. 1 25. A nmethod

in cordance I AT H or CH3;
R5 ?éé H O?L %g\/\ﬁg%@é&ﬁﬁ@ﬁ Aﬁ#’ézgﬁselgﬁl} e grﬁzoldtﬁlsc%rﬁlm sting of
hal sgren, 1 i€ denabbde\sblected frémathk grotp daﬁsmmgwmgmrmgm @Jané @l dalkyl, €.26. A

nmet hod in accordance with claim?25, wherein Rl is neth R4 issH 2 R5is
H o087 cH3; R7 i Lleavbis;s dnmyl €1qpikesnand fu-o bﬁ@a Kyhespp %}ﬁw@F“"t%BYthu enyl

rin nis 0 or, en present is selected fromthe group
con%? sting of ha%‘?}’taﬁe gthgﬁ F‘ﬂ 4 - OCH2CH2OH, - OCH2CH2OCH3, - OCHR2 OCHS3,

- OCH2CH20C( O) CH3 and 5 O(CHZ)ZN( CH3)2. 1 27. A method in accordance with
cI ai rn 17, wherei n18ai dAcmaﬂnodmdaqcsrdaﬁceswithclaad 17y whetetresagd cappayodss st i ng

2006/ 3921 005/ 034246 C SOOIl NYNF
o oo2 F ng5teEed [ 69 % Sﬁiﬁsﬁoﬁéﬁeﬁf‘ﬂﬁ“ I%aﬁm s@eﬁ#ﬁamﬁh%"éw b F p00 |~
N 3 consisting of antiplatelet compounds, anticoagulants, fibrinolytics, anti-inflammatory

4  compounds, cholesterol-lowering agents, blood pressure-lowering agents and serotonin

5 blockers.

1 19. A method in accordance with claim 18, wherein said second

2 therapeutic agent is an antiplatelet compound selected from the group consisting of GPIIB-
3  Illa antagonists, aspirin, phosphodiesterase III inhibitors and thromboxane A2 receptor

4  antagonists.

ot

20. A method in accordance with claim 18, wherein said second

2 therapeutic agent is an anticoagulant selected from the group consisting of thrombin

3 inhibitors, coumadin, heparin and Lovenox®.

1 21. A method in accordance with claim 18, wherein said second

2 therapeutic agent is an anti-inflammatory compound selected from the group consisting of

3 non-steroidal anti-inflammatory agents, cyclooxygenase-2 inhibitors and rheumatoid arthritis
4  agents.

1 22. A method in accordance with claim 18, wherein said compound is

2  administered orally.

1 23. A method in accordance with claim 17, wherein said compound has a

2 formula selected from the group consisting of:
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8  wherein subscript n is from 0 to 2.
1 24. A method in accordance with claim 23, whereinn is 0 or 1; Rlis Cis
2 alkyl, Cs5 cycloalkyl, Cs.s cycloalkyl-alkyl, or halosubstituted benzyl; R?isH;R*isH, Ci4
3 alkyl, Cy4 alkenyl, Cy.4 alkynyl, Cs.s cycloalkyl, Cs.5 cycloalkyl-alkyl, C1.4 haloalkyl, cyano
4 or -C(O)R3a; R*is H or C1.4 alkyl; R’ is H or C; alkyl, C;.4 haloalkyl, -CN, -C=CH or
5  _.CONH,; R® when present is selected from the group consisting of halogen, C;.4 alkyl, Ci4
6 alkoxy, Cs.5 cycloalkyl-alkoxy, -O(CH;;)mOR6b and -O(CHz)mN(R6b)2 wherein the subscript m
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OHN C CH3 Os yHN-Ns S\ OHO 000 FLN

H
0 HHS\ C NS\ ONNOOO\.Q0 NO.S N
is 1 or 2 and each R®" is independently selected from the group consisting of H, Ci.4 alkyl and

Fw
FO
I

C1.4 alkanoyl; R’ is H, C14 alkyl or halogen.

25. A method in accordance with claim 24, wherein Rlis Ci.4 alkyl,; R*is
H or CHs; R® is H or CHs; R®, when present is selected from the group consisting of halogen,
Ci.4 alkyl, C;.4 alkoxy; R’ is halogen or Cy.4 alkyl.

26. A method in accordance with claim 25, wherein R! is methyl; R*isH;
R’ is H or CH;; R’ is chloro, and is attached at the 5-position of the thienyl ring;nis O or 1,
and R® when present is selected from the group consisting of halogen, C1.4 alkyl,
-OCH,CH,OH, -OCH,CH,0CHj;, -OCH,OCHj, -OCH,CH,OC(O)CHj3 and
-O(CH,),N(CHs),.

27. A method in accordance with claim 17, wherein said compound is

selected from the group consisting of:
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28. A method for preventing the occurrence of a secondary ischemic event

2 comprising administering to a patient who has suffered a primary ischemic event a
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therapeutically effective amount of a compound of claim 1, together with a pharmaceutically

acceptable carrier.

29. A method in accordance with claim 28, wherein said primary and/or
secondary ischemic event is selected from the group consisting of myocardial infraction,
stable or unstable angina, acute reocclusion after percutaneous transluminal coronary
angioplasty, restenosis, thrombotic stroke, transient ischemic attack, reversible ischemic

neurological deficit and intermittent claudication.
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