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WD 2005/ 035520

Pt 2101 - 1oo1co SURMMAMMIESQ ) nou revesoin

CROSS- REFERENCES TO RELATED APPH%CATI ONS [ 0001]
This application clainms the beneflt of Provisiona
Application Serial No. 5 60/508,402, filed QOctober 3,

- 2003, the di scsm'ﬂfbﬂ'rvmnclsoqmmn INOREGer ei n
by reference. STATEMENT AS TO RI GHTS TO | NVENTI ONS
MADE UNDER FEDERALLY SPONSORED RESEARCH AND
DEVELOPMENT 10 %’OOO NOT APPLI CABLE REFERENCE TO A
" SEQUENCECRGSS SETOCREA ATRP A1 RDBRAS]

[UMTAPPL%%%%&g%%g\I@W Acﬁgﬁ%gmht’%%g%ﬂ‘al No.

6008 B ofilied Cxtohel B C200B30Me dictosard'®f Whick ?sljiﬁ@orgf)ra@%aﬁe?elh By
fthe i ndustrialized world. Exanples of

e i cati ons include acute myocardial infarction,
unstable 20 angi na, chronic-stable angina, transient
i schem ¢ attacks, strokes, peri pheral vascul ar -

di sea cec) a a/ec si a, deep venous
t hr onbaA TEME; n@rsho 9 NVENTIQNSMARE UNDER
coagulEtDpER ogggyt (ﬁ@@@mﬁ) =
Thronboti ¢ and regg enoti c c% Igiaitl o%ylgp@EbgngNT
mWﬂI owi nVNORWPPLIGABLECcedures, e.g., angi opl asty,
carotid endarterectony, post CABG (coronary artery
bypass graft) surgery, vascular graft surgery, stent
placenents and insertion 25 of endovascul ar devi ces

alREFRENCTO At"SEQgEmramsmeugmmnm IO)E'AGCQMPUTER

o FreTeanPLRYTRG ARPB UM TS DR & €8NP agT DIsK.

00038 vasNﬂ"ﬁWBPéJCthwne activated and aggregate to
forma thronbus with disturbed blood flow caused by
ruptured at herosclerotic |esions or by invasive
treatnments such as angioplasty, resulting in vascular
occl usi on. Pl at BAGCKGROUND OF THE INVENTIOA! ed by a
variety of agents, e.g., 30 exposed subendot heli al
matri x nol ecul es such as col l agen, or by thrombin

[000K] ch i s Thesmbslid cdmplid&iciRagsh ald
1L kﬁ I fnﬁu e | ajdilbale Eodoiohgg@El (%Bke%dusmahzed
02‘60?1"6@@ T Brsse compplinetionsinginde ap e AdzjocAndial mtﬂ‘afdnam,tunstable :
i ly ald.on a ati.on i.s ADP
ang(iﬁ 4 gﬁ%ds?lﬁcnégg‘%lg é‘ﬁtlﬁospﬁg{d ¥ Sﬁﬁ?cg( Sgﬁkgg @ariphesal vascular disease,
prepelongsipleatasipsias deep Wehals\/thﬁﬁﬂﬂ)@isu EMbURM disseminated intravascular

coagulation and thrombotic cytopenic purpura. - Thrombotic and restenotic complications also

occur following invasive procedures, e.g., angioplasty, carotid endarterectomy, post CABG

(coronary artery bypass graft) surgery, vascular graft surgery, stent placements and insertion

~of endovascular devices and protheses. It is generally thought that platelet aggregates play a

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

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

the coagulation cascade.
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activation by various agents, such as collagen and

tpyo@j ‘nL_ and from damaged bl ood cells, endothelium

o ALY Activation by ADP results in the PCT/US2004/032104.
0@§$Jrui tment, of nore platelets and 5 stabilization of
O8RSt i ng 413 Enertast mgghateryfiniatelefictivation and\Rregati epis QISP
(af&dsRE KNG LSO RRR LV te(gg}b ADP and sone

of its de%?iﬁ(\s/%ti es aﬁa‘; rgfr? %goq?]‘ir“zQBO étﬁlﬁf}{lmfe‘%gﬁ?%e“l’on
acvationibyyhteptigeet, snlasailegaf andtisombin] Mat frotd JathMel bfood cells,

Thronb. Heppst. 76: 835- 856). Theref ore,
erSpliiom br s, ST AR el indiereomRiepepfmae oftlets and

statdprmDEEMgpm@d ag@égﬁbl{ i Plgteld ﬂbprr " &){-Sl’ﬂl . ) '
,. Townsend- Ni ceh o?{son, éHA*_{b%& aggréganon

| eot.i des. (King, B.F. ,
ar%%c?hr@%g :)5’ K %ﬁll%“gsg’?’f@égf dett gatyes ‘F’ﬁ&ﬂmeﬂ bBATP (adenosine 5°-
tripBosphifie)uhd somé 0PROderRaERR VR " g?hg%%l(ﬁ%”gétﬁ%é’?ﬂs‘} Pgss_

.selective antagoni sts suggests

85,§P~a r%ff’r‘?a@]@'ie #0Foigceniers areanetesrs ofdhd familgfof AL réc@@tBils activated

b inf\B re;ﬁ%BI‘ - B b P 1998).,. . Trends

ytlgh ar rmcd(;élS 7Sc il%g 3& gé [11 %Q{m%}%’gp [eri'l,lseg‘%&lc}‘&is@ﬁ*ﬁ‘é‘ Burnstock,

G.J1998) (1098 PhamBiageh §rial 9:306-389: 513- 523; Jantzen, H M |
et al. (1999) Thronb. Henpbst.. 81:111-117). One 15

[00Qsdept or Rapqe phamiacolbgicd] dafatusmglselb@ive Qﬁag&ﬁ’@?gmgggs?ﬂnat ADP- |
de‘ESfd%Htt grt ! {redleat es %ho_sphol_l pase C activation~an ‘
AT T ARSI T Gl 4eTeEalon SAVFSIFCHYaaR pha lepsidWoARR tekptend (Kawapuli,
SPl@9as)errenhanermbange 19508 98000nR], AElLhARPT 1 (1005
nhi'bitio

receptqr, inpartant for_ aggregation iates |
B ’%‘?’eﬁ’dg%@p?{f?ﬁ Eéﬂﬁﬁ@@a H\Mg &tcal| APV ITérviniby Hetrotth&l : EIAE 70T One -

Ephin 1th b8 idi ] _recentl een ..
"~ epo ?‘?“e"é";g;u | SAEER e oA PLY Nelkglof 35 ety psphotipase
acryop ad pirpgelluba selgiumrmpbitizasivarndis obquired &r plilelantape change.
Theiseddal| I i 1 N eptor has begen previ ousl

e P AP bR bR 6P a3 RSt o adeon
qu_18387 M@Qg“l,larpm qﬂmﬁ‘]m lor cDNARor (}ﬁhg'g&)ator IIP ﬁl%as recently been

f . : s 4 Yeyc chler, B. et

reren PR s 5y 0003yt s 2 B "o me bermenciggica
ané signalitigrreentertjes dluis revgpteyintstbetn previowiyictédP DY \p (Fredholm, B.B. et

o APt R Eyn R SRS o spebemarmmertsesnpgon-

- 3940ri R2Y cg6 (Hawhlet,IB. eiiof 1908t Biosmopysb dsgies ti cl opi di ne

and cl opi dogrel inhibit ADP-induced platelet o
[0603Yyr egat VaRouskiiReli e BfirdAY a0l i ARG -
, ffqoni st 2- rr%l%?hyl t,h}inoaldelf]os?r?e H%‘Q%tﬁ%bcﬁoags t(grg gP%@‘i)'dependem
p aﬁ %&aégfé’ﬁ%t}?nawal BtiHEpmpgIE aftipin b beanepirtd MHe bediy kitive
anth RPN thibriophEAR £ @ ticgg% Fll?c[‘%bi{%%ﬁ?eﬁ !j]r?nilﬁwgDPg}nducéd platelet

irreversi bl e acting

aggregatige, hinding pf ydio{abeled ADROeventbralbmst 24A6th HBBIadbAG e 5 -

; ' I i of -t he endogenous ant agoni st '
i hal ] RS By R D p lspeniot iy AR YO B fermation
of ARUGEOBI MK rewardbls ettt hatebgltecRingl M.ARPFHACAI. 91, (1999)
Cir%ﬂfaﬁ&?ﬂ%ﬂ?fﬁ%ﬂ"{%‘ 9)h éé)nhl bi t ADP-dependent platelet ~

SGGragat on a8 aremsrpusiop derivatives of therpariogenpenantagpsist ATP,
e.gnBReCY firhlerp FPL &8 AR ) @l708 T L -
ADgri .16, 11;8;_ | ngal,l),_- Aﬁ@%@?ﬁéﬁ%g%@%%gfwepwm

ERTPIOfFntagqmsts 3dch ingih i ADR-Hependen] datsletidgryesativnliddendstiective
in A0 HIFe 4R /032 onpopgnds have  heen
» dj scl osed as nggfhan %%ﬁ?glf ég?%%’ﬁg%o%’%zfﬁ’??"a}- S2i. 16, 179;
Inggll; A4k i &l 8APJuMed. Chem. 42, 213-230). Novel triazolo[4,5-d]pyrimidine



to
(9]

as platelet ADP feceptor I nhi bitors have al so been
diva$hiaselsyn WO 99/ 36425. The target of these
arﬁ(?thr orbot i c conmpounds appears to be the pl afEl/B§2004/032104

ADP receptor nediatjng inhibition of adenylyl cyclase.
¢ qoaﬁcggﬁaeﬁieﬁldﬂ%’iqsﬁiﬁsgﬁtﬁ Ayagens (WRAU5844)s (Tsicgcliceentpounds
asiplitel AP edcbmiot inkbitlsatd £ i IgaRichL L ofs.

I'n particul _al?,g. there is a nee fdés?ﬁggg]%‘g’gtﬁ&gg‘g' e target of
these aafihenmbonip icpmpeimds hppeats do bertb plhteletDPireceptt étiaing
inhiBfion 3% &4 |0 the prevention and/or treatment of
1 clar dinovaségZ%%d%sP'seases, particularly those rel ated
[0 thr-on’g)osi.g. 10 BRI EF SUMVARY OF THE | NVENTI ON

E’ 09] | WERERREE cPRRounds, facre exists gngedior morseffectivrplatelet ADP
regupay finteisitors. Nin QAR AR ¥hdre is aGREP B HESel inhibi i
ecifically substitut e%llsiasoqui ngl i%%)tnwéél.) ?E‘rfﬁpetormhlbltors having

e ﬁ%‘tﬂ%‘%"%\‘@ thatAreussil inthe BSFVFW@W@M IreatmB¥t of Cartolhscular
diseh &} partidulaly thostFélited fo thonfbods©® R R R3 15 1 [0010]
Wth respect to fornula I, the dotted |ine represents

an optional double bond; the synbol R represents

Cl.6 alkyl, C1.6 haloal kyl, C3_5 cycloal kyl, C3.5

cycl oal kyl - al KBRIEF SUMMARY OFTCHEMNVANPRIN R2

resents .H 6.al kyl or Cl.6 hal oal kyl. The synbol

[0@? repr %ns‘élﬁ SO%%F aé?‘.’%){lﬁlpﬁfle?t 1ggengon p $, 10 O)pe. @pect,
comiplymis that 63 specifiedligalibahitutedGoaduinatinb@a! ¥l &%
b \%ﬁ E}al ﬁla-l kyl, Cl_6 hydroxyal kyl, cyano orc- %%%m%resemed
"WhelP8PH®R3a is H, hydroxy, Cl.6 alkyl, CL.6 al koxy,
‘amno, Cl.6 alkylamno and di- Cl_6 al kylam no; and R4

represents Hor Cl_6 al kyl. [001,1_|] TWRFQ next to
the substituents on thedhi ophﬁneNri ng,” PR5 represents

H,  hal ogen, Cl.6ralkyl I CA® alkengl, “C2_6 al kynyl,
~Cl.6 haloalkyl,_ C1 koXy, cyanaPo? -C(O) Rsa,

wherei n Rya reptagént® “Cf Gal koxy, amino, Cl.6

al kyl ami no and digz Ghs 6 al kyl ami no. 25 [0012] The
synbol Ar represents an aromatic ring selected from
benzene, pyridine and pyrimldine, each of which is

ol i onal i - M. 1-2 R6 substi.tuent |
O o, CHIRURBEL L, U R B Rl T B o
thesymbgbR, reetesenss Chyelkdx.s hloabiyal Geysloycl6alicfl, CaJ dyeriyl-alkyl or

.6, CL.6 haloalkyl, C1.6
e L ool xR« sl oS R s Tosmmpel R
TeIPSFSER EMMkIl?E 104 alkeyyd) @kalald@yhyhblk.i l_qclcﬁﬁc@_ 8 Csg cycloaligl-alkyl, C.g
) - XY, am no _ | NO, i -Cl-
' ha@?‘%{? glrlrf ﬁ%({r&xa&%)cm or_-@i(ﬁ%‘f ﬁ&(@%l 1%[;” (S@Z})Yﬁ%tpls alkyl, Cy.
alkoy, @nihoy N Ra Ky Pmeineland &) NCRERNG; andteEiBsehf® or C, alkyl.

[0011] Turning next to the substituents on the thiophene ring, R’ represents H,
: halpgen, Ci alkyl, Cy.6 alkenyl, C,.6 alkynyl, C,.¢ haloalkyl, C_ alkoxy, cyano or -C(O)R™,

wherein R represents C_g alkoxy, amino, C;¢ alkylamino and di- C;.¢ alkylamino.

[0012] The symbol Ar'rep_resents an aromatic ring selected from behzene, pyridine
and pyrimidine, each of which is optionally substituted with from 1-2 R® substituents,
wherein each R° is independently selected from halogen, cyano, hydroxy, Cy. alkyl, Cp.s

alkenyl, Cy.¢ alkynyl, Cy.¢ alkoxy, C,.¢ haloalkyl, C, haloalkoxy, Cs.s cycloalkyl, Cs.s
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subscript mis an integer of from1 to 3, each Réa is

| W@gﬁ,qﬁg%,l y selected fromH, hydroxy, C-6 alkyl,
Cl. 6 alkoxy, amino, Cl_6 alkylamno and di- C1PETIUS2004/032104

and e 1 is a5 nenber independently
Cy"eﬂaﬁg? 5&-‘/‘? Ferﬁﬁfqlf@ﬂg &@g%mmgx ¢ rscplipflamiipo, GC4 ¢ allkiatnino,
-GAOIR Bhkerdylcm,gsken
ttaché%C b n??r(ogéﬁag{r € ?(g‘gﬁnmvj taﬁldm-‘g" %ﬂ?(h%‘ééﬁvherem the
“Sfcé’rﬂt fiyis ap H’ft‘?ﬁeaﬁf fzore{ itelB neachRfF rsoﬂxdepiendentglrsemﬂae ok Mehydroxy,

T, res vent i her provi des
Clgéhdz}?yr%a{g eﬁg%llélg Aty gc(g eﬁe‘{ﬁgb%mn?aw l’é‘ s @lglamigy grd each R™ s a
mery oudr@ﬁndeatly Zviécltt:egafsom ﬁmrgfﬁgi_ﬁ Udﬂgfg?z'z &F{gmg.? 'h éc'ypﬁﬁi Cy.4 alkanoyl,
anﬁ%% %ﬂl‘y @‘h pPESRHE ﬁcﬁ?f’gﬁmgﬂgﬁﬁ@&ﬁ%@@edﬁlﬁdhsnmbgen atom to

fOHneaIaZ&i@uiehpsﬁfdhﬂﬁieS)r pipeadinl bosis rel ated conditions
or disor ders BRI EF DESCRI PTI OF THE DRAW NGS

: 15 SCR| PTI OF THE
[OP%EI\I]T o f?%&h}lﬁ?%@ofﬁ%%%g@e Eripaceyfically peneptablgsalts of the

abpyg eqmpaynds 8s ekl es pfarmeansutieal conlpsditidnd @ritaini¥p @se compounds.
- unl ess otherw se stated, a straight or branched chain

[0614r ocar Bontheoapedd, thd‘]ﬁ&iﬂeggmﬁvbﬁlon@m nﬁthodggf @éyﬁno thrombosis
| gna. nmeans one to ei ght

anﬁtt E bg§§ e%< ‘fn%ﬂ“%‘(?"a%"fa‘%&fieraf oups include nethyl,
ethyI n- propyl, isopropyl, n butyl,  t-butyl,
isobutyl sec - ent n 20 hexyl, n-heptyl,
n-octyl, and ?ﬁgﬁ(k}@é QIFWEQRAWIN@SerS to an

[00xFat ur ateg apllieible.gr oup |s one having one or nore
doubl e bonds. Similarly, the term"alkynyl" refers to

an unsaturated al kyl group having one or nore triple

include vinyl St aneng I AN L e IS

: G
%@%ﬂﬁadl enyl), 2,4-pentadienyl, 3- (1, 4-pentadi enyI)

[0 % odr}% Ingtgs T?;?] et aﬁ%y?rﬁpﬂg&'ii Orﬁéw g?ﬁﬂ)?’ ﬁ%hlg&%ﬁ%dt%?& mé: unless
othexyise stated, hten ghg &7 brencheid ghain ﬂnadnomgbdrhedmzﬂdha@/ﬂigﬁﬂe number of

canéﬂta&fms(Hemgﬁathg(z %tr @h Brmefisbine 155 t0 gﬂs | ﬁg%@gggféakl)ke}ll réroups

fully saturated o avi ng no 815
Ingiednpayhelbyl. Riprpyy éroprapet, n-Mhﬁnt bmylpis&ﬁlltﬁydec-bbn%l USRAtyl, n-

| ?eg}cﬁ %g? kﬁ ?t B}Iﬂ(ya}% h{éﬁ%‘eo%‘ }k"% %%WO@ UREAtprated @Hcyl group

Ww@awrxgmtohmee dombleiboad aSihOIAIAREm "Nk LRR B
un %{eg ﬂty? ﬂ ﬁav | ene noi etg havi ng fromone to t

carbon ‘a 1€ OngOT TRQIS triple pensls Gxanges of such unsaturatcd alkyl
ETOUDIRCHRIEH Y], 2 r‘lroWiiyE b}&ﬂ/ Q?:é'b%%ﬁ}efﬂ &A%Q%gp%lgel;}admyl 3

( L*QCPVPFHQZ B tl‘rﬁ"éa”I'R’@Ryl}yl,arbumé,chnd the Hghet homologs and
isoany/ €THd teridt cySR ARGl r@f@g th ﬁ&&oceﬁ&&xﬂ%ﬁ al k‘éﬁv [ng{ %ﬁtlgi number of

.attached to the renmi nder
nng Aomse £ Smecysipaliordrpad @pmg;fullsosaummsdmfhamnghs More than one double

boh®B i &Qr Vi he term Cl _6al | cyl am no
) &%Eﬂ I\‘l?é Vert J::eg “ﬁfeﬁ };cY%ahll%yl C]ﬁgls in S?Ig ‘ﬁ;@& ‘%‘Fh @y@’ll 3 gsm

is nmeant to I nclude strai
Cs ap}@pa]@fl@ﬂ@g thg cycloalkyl portion is meant to have from three to five carbon atoms
while the alkyl portion is an alkylene moiety having from one to three carbon atoms (e.g.

—CHQ-, -CH')CHn- or 'CH2CH2CH2—)
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5 conbi nations thereof, such as nethyl, ethyl'

Z“Rpﬁbygg{gpyl cyclobutyl and cyclopropylnet
[0 1" The terms "hal o" or "hal ogen, " by thenég%vggmﬁwn“”

art not, suhstituent, | Y
[O(ﬂ Lgr Wi 32{1% cogy,f | %lg t' @'Fﬂl gaﬁlf)ﬂ i0 ?rc}H%Oﬁ]goxﬁrare used in

themxd.nmnaha mnsémhu wéfenlthose alidy Fr@ﬁﬁ)sséﬂtﬁéheﬁ% th@@érﬁﬁh{éf lof the
mOgmﬂmeant to include nonohal oal kyl and pol yhal oal

e1\32 Bk FHSFRatoMyan JEing 2rqup, givnfulfar atomy reswcmé@yi FQI brevity,
thel t&igh bgd Eall&}ﬂdxﬁlhé‘ IRt ﬁyihcluge ﬁrag%ﬁ E}L l%?a&ngl?etd% B)fa a']ll’ﬂ'é groups or

chl or obut'yl br onopr opyl, an
corphynationg thdreof rwgines methyle syl £ imeetinilsrop %tchﬂbutyhand

J ated, typically aromatic, hydrocarbon
°yg§%ﬁ%ﬂaﬁh§L can be a single ring or multiple rings (up
three " re t sed together or |inked
[Ooglg]/al ent I'y° te%f)e r}i’ﬁﬁoaro?n?ﬁ? €00y Lﬁlﬁ@sﬁllg’ €s gy1fe gt of another substituent,
meﬁﬂﬂﬁlﬂé%y btheﬁﬁsd@tfﬁélﬁ BYloARd cBlBﬁnJ: ibkdRmind [ iddfik om. AddltlonaII}
oaryl" refers to aryl groups (Or rings ’

- "het
terrpg, ﬁ‘ﬂ“iﬁ 335 "palealkyl o e mepnt fo/iBCkde moedtatmﬂcy’smdaaﬂmlq‘aﬂqym Rdr

exagmplélrtﬂe t%nnmbﬁmawm Jhels%éaﬁchﬁ%}utﬂggjg@%%@ %’ﬁ‘"g‘ héﬁuomthyl 4

optlona y oxidize
W“%aﬂbfymmpﬂsmdz@dhkﬁ heteroaryl group can be
attached to the remai nder of the nol ecule through a

[0081 er oat The teiro hellﬂy]i" mhdans gl.nkxmthére&se@fatddﬁi ﬁdslpadsxdmeﬂédo Hipfeally
aroirﬂglc ulgyz‘%ia c R ué d‘}hﬁé’f %r reggls ng? Iil p%g?ﬁﬁl]%h& rings (up to three rings)

whibhi are ﬁ.szdntogbtherpy ﬂlﬁKédk}dvaleﬂﬂ}O X@ZeRp¥dry ardt SR6REOIY i)heny} naphthyl,
i SOX i soxazol yl ; 5-1soxaz F

blpgele\ﬁ |aB§ Hf/e)hke Zh? H:frg%é tﬁqoaryg rpfﬁ:rség @W grougs oy rjygs) that contam from

one3tof ﬁﬁeyﬁeteré’atérﬁé fMed fﬁmﬁ N‘ eNla s, %ﬂl@}’eﬁ ﬂXb ? f}n‘ toms are
pyrim dyl azo ?

OP‘&I%WFMIZ?%?@H Hhe tagesy fWﬂP {)%Tﬁ zatmaléyz @maﬁnnzai uhdwien;daryl group

ca.nlbé SORHER Y remami&IhAb¥Eule %IO\&H'J]‘@%FA&:[JM Non-limiting
ex EU|noxaI|n yl, 3-quinolyl, and gui no

& ?ﬁh?&ﬁ?%ylf%@upéa@ﬂd@flwmhdbzmm@ﬂ Mmdlylarlyﬂvranurl 3-
py 841§, 0akWazbliyN g p@félg Fb%&éﬁgylu 87@12%)8'8259r 2 yl 3—

accept abl e substltuen ri bed bel ow.
1soyazolylheisexarold, rﬁexsewmyi Rethiapalsil; dthliazobyl e thidzotydy 2-fueyl L& euryl, 2-

o Gy 0 5 B P58 s AL B oo

' u.lglgylt Shenzimivezolyl, benzomueizotid, Saldolyl, dfisdghmoly3 G- B6qUiivdyl, 2-

e R R TR C VR
notsd sl |ahd1hetbma1fybﬂﬁgtlsyef¢ntshﬁe RAVIRA FOESthel 8ftp LPELHBHIE kitbstituents

ounds of the present invention contain
desc&ﬁ%iﬁﬁgﬁy acidic functionalities, base addition salts

can be 5 WO 20051035520 PCT/USZOO4/O32101 obt ai ned by
[0028ht act i Ag vesdherrin theatiern Shaterodtorstisimezninip Gunhatis oxiygdn (©),

run§%£ﬁhﬁjgmhnquyﬁgﬂgL%gpgendeS|red base, either neat or

in a suitable Inert Exanpl es of

rmacewt | alh acce e bas addi tion salts
""ﬁli& ude L%%d? 1}?6?1%" ya&%ﬁptau lﬁ’r?fﬂtsamrﬁ?fﬁfﬁ mskug%ﬁﬁlté of the

active dompomidsniﬂﬁﬂﬁﬁe preps@l twithQélafively Mnkdic &dstor bWE@ Niepending on
%II]'&) lII ?]Pr esent invention
the cular substltuents ound on the compounds described herein. When compounds of

the present invention contain relatively acidic functionalities, base addition salts -can be
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5 contain relatively basic functionalities, acid

Its can be obtained by contacting the
%J"l'{m’% rmof such conpounds with a suffici eM{T/US2004/032104

r acid, either neat or in a
O@%ﬁ% &nta(’[e)"r‘% H’§’ \’féaﬂtf ormgf sholt eempoundtwithra suffieieasaitioynt of the
desn&blpﬂsﬁ,hhtﬁer&féaﬂorﬁﬂ dishitBIE ifak lvddd CEk‘zﬂﬁple%]&}g) ceutlcz?lfly

organi.c acids |ike hydrochloric om C,

aCI(fFRt{{gl%QaSE afdtem galts mh&éfy@ltila@emtazsbmn Ical,clqnh empimmm; prganic
arhiiab %Mgﬁ&@lﬁﬂ |§8§ %p QGilnfikar Pzpp Wﬁ&p%rﬂp e Sgﬁhogx ed?resent invention

sul furi ¢, nonohydrogensulturic

%W@u@aag ferstiomadities, emkl |a8d1t101ﬁ§hlmhth baShtaih& bysc%hfa&mg the |
. veI 0Xi C_Or i.c acids |ike
w458 of SR LSLRUI Y O R o0LE el S LS L

a Suifeble mect sobughie rxampley Wﬁph?ﬁma‘f@lﬂ ddﬂy' décep(?mg]zﬁzlld fddition salts include
Ifonlc ul fonic, citric,

AT o al w——
mm(&ly&aghﬁzafbﬁ)nﬁﬂpmmﬁﬁcdrﬁo np%%ﬂh%ﬁ% %’bgo rﬁerép%gﬁphonc

organi c aCI

It f
“Eaqumﬁycfr ggenisl%at?r bdrigdie, mnélosphoeoqsaeﬁs aidothe Bl a.rpkzeu as the
salBedgRed SoM relaﬁbel? hontoXid %f%lﬂftealc%lg ?1@% aiegl)c pre%f)fe]lgl{ ra utync

Phar maceuti cal ScCi ence,
malpRie; fengole sHpraniadwbesic, ﬁim@rpr wawielic) pivieilic) L2Azenesu f0hiB, p-
toRRLToR i onal.i ties that allow the
oRIoRe S S e LU DA ADShoti e ot i
acily §pehi asarginate gnd {he (I}Ré;]and’ beﬂtsméufgaﬂic akidk Mke BlicdrBSic or %alactunonc '

t t act th
acﬁﬁ "hE H'ﬁ,qlfl\te E?eé . 06 craxaa n %r & eg é\fg r‘]‘aﬁgrﬁ'lgg%gng %gl%s?’ Journal of
P/wnpwn@hl iSnietdee 1m‘m ve,nt.w:;n @ertAMRP&Si fic t;a?l?pomq(ﬁ o??ﬁ Qe

d fromthe various salt N 1N
m‘geélF’ g"r&a‘ﬂ@%ﬁ% F‘C %6?5 if fiynedonalifienthaisallos! thipaniopndsrto be
copwird imo kitlibase drutidetifieiomsas. t he salts are equival ent

to the parent formof the conmpound for the purposes

[OMZ]t he pmasasitrdl HRE b AR co[nQQl%%L nld b%qg%a;xergtgd é% %%a}c pg the salt'

rs, the present invention provi
ng’r% asg 8T agid éndp’ﬁ%‘émﬂgﬂlﬁ paANt Pmpdnnio tid cdnlwmtmﬁﬂmmnﬂds The

paﬁbﬁﬁﬁﬁmbﬁ'@lej&ﬁﬁioﬁn@&ﬁ&sw g%’&HS’ ingds It fo 4 hatn& 3&frrt%1%dphy¥10al

under go chem cal changes under physi
PTRRSHSt ush 8 scdubilitnin delat dodveptning lﬂ)ﬂﬁ:ﬁWlS@ thetshles 2p¢ @BAlent to the

ateV BiRh! odr s can be converted to
P he cor?%ghlfng bo Ph@ﬁﬁ }l%mg%é%sto POV heni cal or -
[0@3gchem fn thod§ #?n an._ex vivo environment. For

npl e, " pt A LiPTge thy DRt wyeRFionipeeyides cetpounds which are
in g prodengfdsm OPrddlﬂ@S I &2QBpbiie @Eécﬁﬂed"ﬂ@@in i@ %&%ﬁ&UﬂdS that

reservoir with a suitable enz

t.r.ans at C
readfl¥ up eﬁ@%&ﬁ m{g%@g]er pysiolggicat Qmpiammslg) pzrbwﬂdnﬂae compounds
of fHe@SE@ Bt ihvBnEBA | Qﬁdﬁ@ﬁhlﬁfxfn%ﬁﬁuéy céﬁr\ﬁ:héoé 2 d d 1o &\ FWBPOUIHHS of the

wel || as sol vated forns
pre@%‘ﬁé‘i“?ﬂtloft hiéckemliﬁdloébloﬁhﬂﬁnsal meehoﬁs MOIQ&O&/oCHﬁMent For

élﬁg&g 0 _unsol ate fornms and

eng% i'nt en e%lzl;l%lt%(]gt 3 éﬁ g g%r}é%hgdg?et \’/ﬁn?ffﬂ“ﬁ g% B58t igyentigg when

Plagedigefransdsrmat paseh re&vdmwnh e @uﬁmbwuﬂﬁylﬁé ot élﬁmlﬂfaﬁx%@g&lt
invention may exist in nmultiple crystalline or

[0024br phouSeriain BBmpdundg ENAE ?teﬁct:ng lrlrr_laregt{fk}érséag%kxs{]ﬂ H?ol%&e% forms as

w ﬁ%w val e(ﬂ for. the uses
o' &% &y ate > igluding hydrated farmshén genetal, rihy mvasa@cfmms@fe
t he present
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5 i nvention. [0025] Certain conpounds of the present
| RV Beshossess asymetric carbon atons (optical
centers) or doubl e bonds; the racenates, PCT/US2004/032104

i rs,.geonmetyric.isamers and i ndividual
B G SEBTTA A 005 ) e o
preenbiavetionNleasie dombduiidot the pres&@ R e onl &SRl

[ 0 [00212%) Theoco pE)unds gf %nhlg%pﬁgent thlple

. _invention. .
cr?’%%iﬁﬂet 'Rinn us fergs ¢ Bhgeapidl, aH physiead iformg ergrgpivielentsfonthe uses

contegiplified e PRSed inveRorChd Tt at
_constitute sgc heconnpouﬁl%. %FlglFe%te]?(&atﬁ% e,l&frhtge EERp 8fihg gresent
I0KgfoRe radi ol abel ed with radi oactive isotopes, such as
“for exanple tritium (3H), iodine-125 (125f) or

[0826 bon- 1Leftaih@ompdluldsios it @ﬁésént\dﬁfdnﬁbl\hl\gd@es@fasﬁﬁ]ﬁehic carbon atoms
t inventjon, et her

(oS8 ounds) ofd tbrle Fr eztgn o
PAET SR\PE dgpblp Bynds:the raceinatay dipstersopiers] geamidmisersere dnd
individoalisdolis 6CQPRpRhte ehtiBReas He 4l ' £ withi
Dez‘?%r%epti on&,g%) t,ﬁe Enbodi rren?s 218}{1%@&%2%%%%&?%%%% Tvlnthm the
PRy Tt PTEFEt MBRIOD. t he present i nvention provides, in
one aspect, conpounds that are specifically
[083st i t uflde compemidnof thepreest inMerticrnmpoAlfo n&ieunnatural

. . e formul a: -~ . NY NS F NAr
pr?ﬁ%&%%%ﬁﬁgﬁhg}émh% aé ggﬁ:&r mere Io?‘atem thqtlfpﬂqq%te fychcpmpgunds.
Far hEaTSEIQFtﬁ! ?)r@gm?mab?h Iﬁio}abblg% Sgtﬁtiﬁﬁi?a%ﬂilvék ﬁlgtﬁﬁ%gﬁfgﬁ as for

i ) , cycl oa :
exa yg%)hé%?(-@f 10:%’%'123 (lgﬁ)n"fyﬁa‘.b"r-‘b‘? (63" B isetonissvastaions of the

compotunilof He-pabdex inednblod, athettee tharabew or &8t are intended é be
| oal ky. e al kyl or al koxy portions 1)

cyc l.-.al koxy, t
en?%t%a&": RyERY t}é’rségﬁ?é’gﬂ}e BresepdpEentiohm one to three
car bon atons, exclusive of the carbon atons 7 WO
Genstal 035520 PCT/ US2004/ 032104 used in the cycl oal kyl
portion. For exanple, C3_5 cycloal kyl-alkyl is neant
Desgriptien ofctbe Eapbgdimentsy| net hyl , cycl opent yl net hyl |
3-cycl obutyl propyl, 2-cyl copropylethyl, and the IiKke.
Si mGempopnds3 5 cycl oal kyl -al koxy is meant to include
c%clzl opr opyl net hoxy, '

[00 In view of the above, the present invention provides, in one aspect,

compounds that are specifically substituted isoquinolinones. The compounds are represented

by the formula:

R3

[0028] ~ Turning first to the symbols R’ through R, the symbol R! represents C.¢
alkyl, Cy.¢ haloalkyl, Cs 5 cycloalkyl, C, cycloalkyl-alkyl or benzyl. For the terms Cs.s
cycloalkyl-alkyl and (as used below) Cs.s cycloalkyl-alkoxy, the alkyl or alkoxy portions

respectively are meant to have from one to three carbon atoms, exclusive of the carbon atoms
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cycl opentyl met hoxy, 3-cycl obutyl propyl oxy,
2wy|2&ﬁ,m§;Qﬂ,y| et hoxy, and the |like. Preferably, 5 R is -
C1_6 al kyl, C3_5 cycloal kyl, or C3_5 cycl oal kyPCHIR3pM/032104

f Cl-4 alkyl, C3.5 | oal kyl
Q§$ 1&@1? 28%&‘;9[‘ E%”ii‘“g?‘ﬁmpét &p 4 CX?B}ﬁB(Yb?]éVg;wg;t to }i/?!tzluds

Cycﬂiiptbpalrk@thl Jobérftylinieiyy, 3-&IR W
Sf\fﬁe nost p){re?gro?ergw 8]29] Thgﬁfgl ol R?M%??ggge%br?? ana%lehke
! a’éy’aﬁ? 3yFYC B?H(ﬂlal@xﬁzﬁ Bt mchﬂeﬁm{mgylmﬂﬁmtﬁ H or

C dia X
}:prIe’glet?llgﬁﬂ%/O y,@éﬁld%h?}rlﬁr[)%aé% ?’LCO OP}j_lﬁlhB%Y ﬁa(’? h?élkﬁogfeferably,
R by €hepbal Csf c»@mpcyrm Gay nynkbalman@prmﬁergrsfefdblﬁk_@ Cy4 alkyl,

Cs. ?Eg%lloalkg %@ﬂ%{gﬂ &%%l Sgh H%crr% B{e&%ib‘ly, Cl% ((:le? gllk;(lyll)amcularly

Cflhm@iﬁhmeHyb&mgmémo@(@Bﬁad wherein R3a is
selected fromH, hydroxy, Cl-6 al kyl, Cl. al koxy,

[002g¥] no, CJI‘hé sﬁhﬂ)’(ﬂ W%ﬂi‘é&eﬁt@ T‘la@'] % algrlég Ca|6 lﬁ%ﬁk Qﬁg;rr Ci’réfrakly R*isH

r ef R3 is Cl-4
OT‘E ﬁ@/ moe‘fsp@feéw Ham@w alkyh §tm3n5re@yafemu|ym isal dytH;, with H
belﬁ‘élﬂeﬁggt&;ﬁgfwgd cyano or C(O R3a. More preferably, R3

is H, al kyl, C24 al kenyl, C24 al kynyl, C3_5
008! oal k 3 0 k 0031] The
[ ???rlblqgllo rbeos(ljgntwé)r tFﬂC?yéS ]g ]k§:F6a ¥ &ratsikynylRgs.s
cyciaaliylpls. oaycnoaudykylkyl CMahﬂo af el.ablay | 3
Whér%%ﬁ]!a D ‘%g’ rﬁglt % theﬂgﬁbs{ ?ltwueor%( ?ﬁ glnélt/aﬁlg% %R ’

) hene PEgPs S e alkpd, Cpgalfsaxsn g@ino, Ci.s Blkylamino and

G- Shlody\tnt. Bickens, R'GRHECH MY,y flerty, R Qﬁc'yK}YI Cs.5 cycloalkyl,

cyano or - C(
G5 eﬁ&%@kﬁf‘@/y& 1“1 hatorlisyl; cyapgion oC(GaR 6 l\éd»myredmm Rihid K Cy, alkyl,

Co.lkeny| &Y AK§RY-C, R | ogen, Cl-4
Tl kyflﬁll Sl ERR s 5|°9&B ‘f%”%?‘%%&y Wfon kyl, Cl4

[003d KOXY, Tﬁymo@k“f%e%rﬁ?ﬁ r délﬂ‘? eﬁr S gsi{-yl'of’cHalkyl

haI o% Cl-"4
PS/QFFerﬁ@E R?HSHrOFQl‘@Q) NH2. Still nore preferabl y, R5is
hal ogen or Cl4 al kyl. Mst 25 preferably, R5 is

[003B] or 0, FAnmingmeat toabh@bstit@enthéh e BRSiHehOn R tngy‘?esents H,

ha15§éne %g*‘ aﬁ‘? P %ﬁ"’ %‘g i Thﬂ?‘%ﬁf@%@@%@ﬂf S{;quajfé; cyanelor -C(O)R™,
whqy;cm Ri‘dépresene @ alkoxyyhaireh, 5.5 ng,]am do¥ &5 L@St%}ft ed :

Pref@ g]l H‘% UbSt I tuents, her el n each
hae 5’8% de Péogﬂ et By p@ﬂ?lh%ya)gﬁm alkyydAn6;4 lIB}QhﬂO)XyCH alkoxy,
cyalﬁfd: o8 -@LRRP™, l\ﬁgﬁreféﬂaﬂﬂﬁrﬁﬂ is h{ibgdh, & ME}’ll Cb_‘]q:}- Wl (‘3:?“‘@7*3’

al oal koxy

6._h I k
cya%% (g/ e%o g lgﬂzyﬁtlll @@r@prggpgab@a IRR W { hakd gen) By C, 24licy10 Most
Pref@i:Jﬁy 613'(4(1)1! 'clﬁH}on Qnd d 'aft%%%)arhé( apggb?nnﬁt%%?@gﬁ%g

{
‘“"’f"fHSer bl e S U R —
and peiragitad, facioof wWhich ypoisially S&bé‘ﬂltgdl-\;diltﬂ- RoRSRERO Substltuents
Wheg?’{(;eg%%%/ 032104 Cl_r6 al ky Cl_6 al koxy, am
[ ARTSREndeRtY & ect‘@lfrcgn helpgenaeano, hydmxye@cmm s
wkenst, Codanegtien bikoselceghadulyion Bl phaldaltnd) &30 Bt o,

evel a{ﬁeno 1 and optionally, rou
cyelgallylaiol s e foé%kyi@acoawxmnmé:;mamyugm adi-On By Tafisi®)

“C(@YRAZBCHNOR DI, RACREH)mNRS), and (CH)mNR®),, wherein the

subscript m is an integer of from 1 to 3, each R® is independently selected from H, hydroxy.

8



n

10

15

20

(O
W

pi peridine ring. Each of the aromatic rings
( b bdadsky substituted) is a separate and preferred
5 embodi nent of the present invention. [0034] RREUS2004/032104

d [ in Formul a,l,represents an opti onal doubl e
Clﬁ%iléﬁ’d‘fw' Aoy b, Lo ﬁBWPé‘,“R? Rt Go Gt BkBamino; and each RS, |
inqepesdmtly saededoiah &1, Cp¢l alkyNand@YE 28GR HRYpEon 99,"%‘6%" groups

t&le doubl e bond i s not present, the remalnin
attgclied fe pirogen 41g combipedywith the mtyeres gtom tet forms an Awstidine, pyrrolidine or
ipe@Rlindring HcK ' i} ent _both o
P It5 he. f ol | 0\%'% ng?ﬁt%:g%oméﬂlgnil{gi@gﬁﬂ}aﬂ% ?u%ggge%%ﬁ KPR ﬁ“{ Ryeferred
erghodiment pbthgpregent pyefit@35] A nunmber of particularly
preferred enbodi nents are provided as forrmulae la, |Ib
[0€3d | c. [MO8Gtfedllinedn Fomsilla Dieptter®d an¥pRbRAldBGble bond. I most
e %r(r)‘ggﬁjl rrse%s, thg c(%rr%ounds of the.‘fr esent invention
QIEIF 1 SPRR] P Rondg presend, qqdyreferred. | Ingpay embatibunts,\hoRever, the
dojible boANisRét fresdn? thremBinind AN RCEs RAGT ’EBB\?U
R4, R5 a dﬁél% have the neani Egks pr o{/l%gﬁha ové?ﬁéﬁﬁs' Asa
regitethe dgiedclinest mgant do Eeprasent bgtirotdfe folowing: to 2, -
i ndicating the absence (n is 0) or presence (nis | or
2) of substi uentsSthat are i ndependent | yOsel ect ed
fromthe gro-u% iINfed above for Rés ;
preferred age pdi Bt s i 1v\,hiR' when
present, occuffy ppsitions on the De&hzehe Ying that
are adjacent R® the carbon atom bear i'qngat he
urea-sul fonyl (-NHC(O NHS(O) 2-) conponent.
[0035qli ti onal huvnbePbBaetiuHlyGRER ' g W th
IbrxgcfPeCt to the g@fmr al gg?w’?g&%}hg?%{l%és%%%e cge\réra‘f’e#rmulae Ia,
4t “compounds of formula la. [0037] In one group of
referred enbodi ments of forrmula la, n.is an integer
[0G01f r om dn 2 fisst grgup of Prefeirsd Ebbddialehty) the EEnfovad AR frpdent

inwhtibShav et ClARuky! -alkyl; R2 is H R3is H Cl-4
al kyl, C2-4 9 WD 21105/ 035520 PCT/ US2004/ 032104
— R®
A
0O = | \ﬂ/ /,S\\
F X .0 00
1 N (R%),
RN e
R? RS
Ia

wherein each of RY R% R , RY, R®, and R® have the meanings provided above, énd the
subscript n is an integgf of from 0 to 2, indicating the absenée (n is 0) or presence (n is 1 or 2)
of substituents that are independently selected from the groups provided above for R®.
Further preferred are those embodiments in which R®, when present, occupy positions on the
benzene ring that are adjacent to the carbon atom bearing the uréa-sulfonyl
(-NHC(O)NHS(O),-) component. Additionally, preferred components provided above with
respect to the general formula I are also preferred for compounds of formula Ia.

[0037] In one group of preferred embodiments of formula Ia, nis an integer of from 0

to 2; R'is Cy4 alkyl, Cy.s cycloalkyl, or Cs.s cycloé.lkyl-a]kyl; R’ isH;R’isH, Ci4 alkyl, Cp4
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al kenyl, C24 allcynyl, C3_5 cycl oal kyI C3 5
C Y0 g,@k,}@,gl;z‘,al kyl, Cl.4 hal oal kyl, cyano or Eéﬁ")/u%ﬂ!‘“lﬂm““

R4 is Hor Cl- 4 aIkyI R5 is halogen Cl- 4 al
d
a“‘%lé"li S ﬁ&%‘lﬁs Gt "alg‘éi gét‘ SYPlod; ﬂﬁ??é %ﬁéﬂlﬁa%h  svane ioRig
-CENRALH imHloyIC, 4 anagd R° o Nallopen, CCalkyl AL g@dxg,y%ﬁ{gmﬁ&
_C_%sz N]?% ii Q( CH2) m\( R6b) 2 wher ei n
FiGe Ny and ‘H}en?r%ﬁﬁat ig selpetesbsom ¢he R‘E@Il&p@mietmgquM alkyl
1$@1keﬁc§ £d;. sfcryerashncpleammu m@%?ﬁ@ ra%? Z‘?‘e é,@&}( biz %%ég the

and. 4 al kanoyl .
Su@ﬁ%ﬂmﬁ% hos2 and ggeh lRmdeser(denﬂy sed&ckeﬁl fIOIIR@heIgSod}i cofisisting of H,

R6 when
pr esé%?i Fs i%%nect & f@g&%ﬁrpﬁeﬂg‘i Fﬁ@f"se e&‘@ﬂ?j’ BHFeBhigh B is Cre
dﬁ *QW(CR@Q alls\,h }fa(;k@an 6ﬂ@t.hzﬂkylpmlﬁf €tk Rld \SNQE hﬁ)l%%k%?ﬁ selected from
C'“‘ f?@ﬁﬁé 9?6 t49d - @i‘g%éwﬁ %V?Wgﬂhqr@r%fmmﬁ thoseng,

emhoﬂilmm R sk R is Bie€s/E R’ gsms@ gid i8¢
n s plefiSE R i i ttidh@ﬂt%%‘fé Ef:s(\tésncﬁ_ﬁhe

thlenﬁ/d TIg %M%&Z@I’w?‘ﬁt §é61§?‘5{1 &om @i, -QEHs @
'O@Hwﬂ§0@i{3ﬁ-mo@ﬁt DCHI, wé%ﬁf And g&éH%b @{Hﬁé nt].g separate

err

b %tL In a second group of pre
butgy ﬁ'ﬂﬂ?ﬁ?jg f grabadivaensy, dhaosybscriptwém@.ioo, drave t he

~formula: R HHI ~) ~NNuN OIl F~~0OON
[003R6) n  RIn aisgcpnd grom ofl frefRereRemibbdimshis] B BorRsddObf (R present

_ mvg{%m]ﬁﬁave%{oﬁ% and R6 have the neani ngs provided

above subscrlpt nis an integer of fromO to
2, indicating the absence (nis 0) or presence (nis 1
or 2) of substituents that are |nd pe Ry sel ect ed
fromthe groups provided abowe f EB PFurt her
preferred are those e ;Odl lﬁrwwﬁch R6, when
present as a sirgle 3St QcRuPi es the

3-position on the eri néR()ﬁ‘ e., that position
adj acent to the Fon“atgeh  beari ng t he ur ea- sul f onyl
(- NHC(O NHS( O Z-R)2 cgonponent). Additionally, preferred
conmponent s provi ded above with respect to the general
fornula | are al sQ preferredﬂﬁor conmpounds. of fornul a
whengin Q@h[qﬁ@i@l} RA Ronk’, gnd B harfe tbe mfeﬁrm@q)r@ﬁ&ﬂdibﬂwlhﬁd ok

nte
subgé}{;gf@ﬁa ahki)nte%é Efrgxi;}c tggr %%}ca g%en&%p%% q{yresgch)gp 151 or2)
of mbstiiments tIRg anesnddpen:d]:nﬂ} mlécydd, frdoa it grédps PRwvhded @Bdve for RE.

| oal kyl -al kyl, Cl1-4
Fmﬁ{ Fﬁ?ﬂﬁﬁf&%—e%osg Bacilm¥nth in wmchiéécw}?e% prg/senteells a)émgle substituent,

ano
occupies the 3-posmon on the pyndme ring (i.e., that position adjacent to the carbon atom

bearing the urea-sulfonyl (-NHC(O)NHS(0),-) component). Additionaliy, preferred

- components provided above with respect to the general formula I are also preferred for:

compounds of formula Ib.

[0039] In one group of preferred embodiments of formula Ib, n is an integer of from 0
to2; R! is C4 alkyl, Cs.5 cycloalkyl, or Cs.s cycloalkyl-alkyl; R*is H; R*is H, C,, alkyl, Coy
alkenyl, C,4 alkynyl, Cs_; cycloalkyl, Cs.s cycloalkyl-alkyl, C;.4 haloalkyl, cyano or
-C(O)R>*, R*is H or C) alkyl; R’ is halogen, C, alkyl, C, 4 alkoxy, Ci4 haloalkyl, -CN,
-C=CH or -CONH;; and R®, when present is selected from the group consisting of C,4 alkyl,

10
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-C(OR3a; R4 is Hor d-a alkyl; RS is halogen Cl 4
ak%%%omﬁ@é al I coxy, Cl4 hanaIkyI -CN, -G
D "and R6, when present is sel ected fromﬁﬁ%usz"'wmz‘"4

C ARSI S S A bth elf HEERRRESE
sulssgdpton ikl br Dhrdwayh REG ﬁilﬂﬁﬂe:ﬁgﬁﬁli@ofrégteg %@J{;ﬂgi Efﬂ(é@@&)s?stmg of H,
Sy ﬁ@%ﬁ%ﬁo@mﬁ’%@gﬁr St vt prsverys %t Baje eeiedimanitnig voRchy ' is Ci
alkgl ® ishky CHANE® Shatbga M%Ikyl Scfn'dlelacﬂ R \E(Hé?lr rgsr ﬁlflg Eﬂgcged from

are those enbo glnents in

Crmalkyl, PE-HapgORs anér%:éh)lé?(l?&‘i)a 4E‘€€Inl¢"yllﬂ161 arediermdcat'c tR6se

em%&ﬂleﬁfs%? ‘é‘t)ﬂ%ch'f@l d§‘fﬁ§8‘_§ n%\}?Rgﬁﬁ agk)q'éé llff%{}ﬂ, Eéf alkynyl, C;5

Cycﬁpﬁékjéror €d.s ay@oalkydaitkys RS oolHme (iH; Rhiswhicehard is hﬁacﬁai zh)ﬂlle 5-

C | kyl Kk
poﬁ%r} of tF'i:(t él' %E%yagd gy c“iﬁbglpﬁ%FXtdF &%2 ctedFﬁorp I_H'algyl Z)mOR(’b
andqsa(mizw(ﬁf‘bz aheteinsheaubagipes i8ll of Dendeadh QS LAl Fé}fdeﬁtlsﬁ

t | ected
seledt R} 6w erlfnouha - O G mi Rob) 2 wher oi n

the subscript mis 1 or 2 and each R6b is
[0049H e pendbnitiiyothe embpdimerty. the spmphunds ofithe kvghticaricvOthe formula
Ic:al | canoyl. [0040] In still other enbodi ments, the
conmpounds of the invention have the formula Ic: R5
Spy NONN O Il F N\N RSO O R I )n NR4 _R2 R3Ic

15 wherein each of R ¢ RR6 have the
nmeani ngs provi ded above an N LpPt n is an
integer of fromo0O to 29 {Dgii absence (n is
0) or presence f j bstltuents that are
|ndependentIyF§ d fron1tﬁ€%groups provi ded above

for RG. Prefermed onpoN@it s provi ded above with
respect to the géneﬁal formula | are also preferred

for conpounds of fornula lc. 20 [0041] In one group of
pref er ngnt s orfula lc, nis an integer

e
Wthe“f F5ho gR 15 Qg =3 kY énft:li havg) tk@/meangs prayydsdebdvey bnd the
su@&?.gt rpig l@a.h bt ot ﬁf{n‘fﬁ()l ato %slc%iﬁn ch([st: ilﬁ(@lo'r %@LIEX (dis 1 or2)
of gPstiysnty Wu gqekycieper@gnthy debctesl fkoph thecgy(alpe powvideCat)veFor RS,

Pré?@rrécﬁcolﬂlﬂ%ﬁe&% gfbvﬁ% ém})ove %{‘ I%S[Q@! B9 generaflformllflxll hreCIlso preferred

al koxy,
for compounds of formula Ic.

[0041] In one group of preferred embodiments of formula Ic, n is an integér of from 0
to2; R 'is C14 alkyl, Cs.s cycloalkyl, or Cs.5 cycloalkyl-alkyl; R? is H; R® is H, Cy4 alkyl, Cy4
alkenyl, Cs4 alkynyl, Cs.5 cycloalkyl, Cs. cycloalkyl-alkyl, C,._4' haloalkyl, cyano or
—C(O)R3 “RYisHorC4 alkyl; R’ is halogen, C)4 alkyl, C;4 alkoxy, C;4 haloalkyl, -CN,
-C= CH or -CONH_; and R®, when present is selected from the group consisting of C;.4 alkyl,
Ci4 alkoxy, Cs.5 cycloalkyl-alkoxy, -O(CH;),OR® and -O(CHy)N(R®), wherein the
subscript m is 1 or 2 and each R® is independently selected from the group consistiné of H,
Ci4 alkyl and Cy4 alkanoyl. Still further preferred are those embodiments in which R! is C;4
alkyl; R* is H or CH;; R’is halogen or C, alkyl; and each R® when present is selected from
Ci4 alkyl, ~-O(CH2)mOR® and -O(CH2)N(R®"),. Even further preferred are those

11
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Conpounds of Formula | RS 0 HIH - N

- ~
F N/Ar \([)l/ O/’S\\O
4
R\N = R4
B2 RS
|
[0043] Scheme A describes a method of preparing compounds of Formula I wherein

R4=H, R, R?, R? R’ is described hereinbefore, Ar is substituted aryl and heteroaryl.

Scheme A
F F
malonic acid D\A 1. CICO,E
“ ———————e /
MeO CHO MeO 5 COOH 2. NaN3
1 3) Heat, I,
O o)
F | N NH Halo-Ar-NO, Fm ,Ar/NOZ 1. demethylation
= = |
MeO base, DMF MeO = 2. TfOy,
3 4
0 _
. ar~NO2  Method A:1.NH,COOtBU o) NO
N Pdydbag, Cs,CO3 F AT 2
= dioxane. 2. alkylation
TfO RlN =
5 Method B: NHR'RZ, Pd,dba, R2 6
0
F - NH2
reduction m Ar Coupling
1 —
R\N =
R2
7
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Ar-N\yN FN OO-O RAN R4 R2 R3 | 5 [0043] Scheme A

dwecnisaes2a net hod of prepari ng corrpounds of 'f)%[rmékcﬂwl)szm
wherein R4=H, R, R2, R3, R5 is described _

b and het er. oar
00 1 DDA g 5 ST b A b NEL SR e
benzaldelpde 1 iopPidite R woviNadBnaic ddel, whic‘& ca@%@%divbﬁéa tbliah acryloyl
1. d t hyl at j. . ase, DM
aﬂ%@ﬁfﬁ ?@%gﬁlﬁ’fﬂl@?z%m@%% &?w@q 8 27ide. GegepEmEgment

drydithiAsn ofa 1 dide, M thOBresdhce @F 9 ¥AMOst sich a%' Mﬁe%'aﬂfihrt
ndre N é}%hodﬁ: NHgRllRZ Pd2dbag 1 ¥

sol\%,refgt(?slggé iagl A i—d}[\é_%}o;\?l}qpﬁenwmlgﬁgsqqumgk@e 3 Tge sqhstmu@ﬂ isoquinolone
4 can be prepared by treating the amide functionality of isquinolone 3 with a halogen
substituted aromatic or heteroaromatic compound, wherein the halogen is a leaving group,
preferably chloro or fluoro, in the presence of a base such as potassium carbonate or cesium
carbonate. Preferred solvents for this transformation are inert solvents such as DMF , DMSO,
and lower al cohols. The methyl group can then be removed by treatment of BBr; in _
dichloromethane, or alternatively lithium iodide in an inert solvent such as DMSO or DMF .
The C-N coupling reaction of the aryltriflate 5 with carbamic acid tert-butyl ester, or primary
or secondary amines can be carried out according to methods described in Buchwald et al.,
Org. Lett. 2000, 2, 1101-1104. The products from coupling reaction of the aryltriflate 5 with
carbamic acid tert-butyl ester can be alkylated under basic condition. The ﬁitro group of
corhpound 6 can be reduced by brocedures known to one skilled in the art to yield a free
amino group. For ekample, one suitable method of reduction involves hydrogenation, with a
suitable catalyst (e.g., 10% palladium on carbon) in an app_ropn'afe solvent, typically an |
alcohol. The formation of the sulfonylurea linkage can be accomplished by treating the
reduced product aniline 7 with a pre-mixed solution of 5-chlorothiophene-2-sulfonamide,
N,N’-disuccinimidyl carbonate and tetramethylguanidine in dichloromethane, foliowed by

treatment with TFA in dichloromethane at room temperature to afford the sulfonylurea 8.
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| group-With PBAMHBPRENG: %o ni&:%é‘r{ﬁgé\mqul Wty d%]&qt‘ bﬁé{%ﬂ)"

, S F)O): N Ar OSN\O R,,NR2 8 14 WO 2005/035520
PR/ 2520544 032194 [ 00441 A conmpound of Formul g
be prepared by reacting nalonic acid and benigFﬂgﬂVH@3““4
1 in pyridine to provide %lﬂnanhc acid 2, which can be
converted to an acryl oyl —az#%%—by first treating with
et hyl cjpl oroformate then sodi um azide. Curtius
re gerent . depatiylatiyrc | | Za qfi; acryltosem-azi de, in
md nce of a catal yst @ h, as i Oout g, EdnEaT i ner t
5 sol vent such™8¥%1, 2-dioch orGbenzene pf@M%gggms
i soqui nol one 3. The substitut®d isoqui nolone 4 can be
prepared by treating the am de functionality of
|qu|noI@ne 3 with a halogen substituted aromatic or
_ mg mheeeln t e hal ogen is a
_pref ly chlyp ortNH | Udsthed AiBlar @ he
BqeHEIS E1FC &0 T a bagdBafuch as pRat M car DAk 6c o
cesi umo carbonate. Preferredcspl yents for this
transformati on are inert solvents such as DVF, DMSO,
10 and Il ower al cohols. The methyl group can then be

renmoved by tPeatngnt of BBr3 in dichloronethane,
ggienpéigﬁngﬁlmrhlﬁn]ng%&ﬁ in an inert ol vefjt §u/ﬂ

DMSO . The—C-N coupling r JIfFthe S5
aryPterIate 5 with carbfi c acid terlt- /,I esteC “%r
primary™ of, secondary am nes can bE\carried ouys
accordlng t'o met hods described in Bishwal d et a

Org. Lett. 2000, 2, 1101 1104. The products from
e aryltriflate 5 with 15

- upllng reacti
IOOﬁEr bam ¢ a%‘PHO‘%“g Bﬁ’[‘ f 1 gith yprvangrAgronpsiopn he préparedtiey first

syntbeaazmg tiengbinithémintebedifle 1M @n 85RPO(sES Scied ¢ u %m?ﬁun%rk t?om

red ced . by dures  known to one ski
;/&l &@npe éieg')feg-g? t%@rﬁbh%eagrl% p}lltth@roretxlhnpluée ingfighloromethane,
fonmd El)bi;eﬂaedﬁﬁé broRhtioh vﬁﬁ%@ﬁy}lﬁ’ﬂlubfb‘!&&%@ﬁ%@?{%{ gnal k}?enthﬂate 0.

itabl e catalyst (e.g.,

Protg%til%%) ctam ggﬁg@pmt SEM;-61 ondhE-N t:gqpﬂmghélyg aalfbamlc acid tert-

b“tyabg‘gﬂ?gr}’;ﬁa&%ﬁﬁgﬁ“"f??%’{ r%d&?g&lﬁ' E)anyd 4 %{;@dggﬁof?m to

give s-protgcted quweqélaﬁg,rl@ @i@(}é@tdsmﬁtmulatmg wﬁdltxons and removal of the SEM

carbonate ‘and tetra guani ne,
nitroREPIAGepPROUnds @athmupled with ‘IFAsmg Miitieddl 2 bOBBEIIRNAS afbllowed

by e SIRE LSO BBl s i uBRts Bhiuety eve 12 see
Examples 46 and 47 below). Also, a vanety of halo-substituted anilines can be coupled to 10
using Method C conditions as outlined below to give 12 (see, Example 48). The formation of
sulfonylurea linkage can be accomplished by treating the product aniline 12 with the ethyl
carbamate of 5-chloro- -thiophene-2-sulfonamide in refluxing toluene, followed by treatment

with TFA in dichloromethane at room temperature to afford the sulfonylurea 13.
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F WNH 1. derrethylation FNH1 SEMO MOl 2.

RoebyBhR/oddseh | 2. NH2CO2t Bu 3 Pd2dba3, Cs2CO3 %ﬁT&;stf/oszun
I NSEM 1. nethylation F Method A, B or C BocH

TBAF ) () : NH BocN (see Exsg 4b:48) 10 GH3 11 OO0 F
Ar_NH2 H H N .coup||ng—?—h—%1¢:r NUNS4SC Il ON
2.TFA\ N® O 212 HCH 13 3 100451 A conpound of

For reul a1 /@gﬁ Ar groups can e prgpared by
fi syhf hé&si zi hgg‘i’%eé"%ommﬁ ' b are 1 el
>sz chenme B). ha:@@.nm@,undHS _JSchene
deeri.lgyI ajed by treatment with n iri4sr omi de pthe or Suzuki
d|chlororrethane fol |l oned by g'éaléctlvetrlflatlon
with phenyltrifl uoromsthyl sul fonimde to give the
triflate 9. Protection of the lactamnitrogen, with.
SEMCJO and C- N coupling usi ng} cdrbamc acid tert-
but est erNtban be carri edhs®ut cording to Buchwal d
N(§g Let tOUB000, 2, A40L~1104, to 10 gi ve
\ tected internmediate 10. Standarg np ng
cporeli tions and renoval of the SE ghradd \ BAI
prow des the key internediate 11. A vari t(y‘(pf
hal o-¥ubstituted nitroaromatic &anpound_s can be
coupled with 11 using Method A or B conditions,
Il owed, by reduction using catal ytic hydrogenati on
[00 ‘ﬁ ti n( 13%emae Sflesihge 2 mepdiof peepaongt canpoRndssd@ormula T wherein
Ry ®mlRsR44 qfd C‘}?Rbﬁld@é@‘lbedoﬁé b&oﬁéaF‘X'rgst e%/ su%ftgutf% or

hal o- substltuted ani | ines can couple
uns\#é‘ﬁ“ﬁ’ée hodieerespdrosmns as outlined bel ow to give 12
see, Exanple 48). The formation of sulfonyl urea
[0047] nkage A.:sawemm Saheme s, |cerhpmhddy of F@atuldig-ah B pRHASASY starting

it ik e b o o dommmana L pivh &7 bisaenginbtaingddiom
Schiwk Bofwitbvirgd uyr}mhxgnmton td\plbhld'EE&npﬂurﬂl 18h |th@é?ﬁbxh@ﬂ"% t%
con@%ﬁ%ﬁj n%getéeat ug&ﬁﬂfg%ggg%ﬁgr gtg %r ul'lzlglgx%g]ggyr%ecgndllt?ons%o provide

compound 16 with appropriately substituted R> group. The formation of a sulfonylurea

linkage can be accomplished by treating the reduced product aniline 7 with a pre-mixed
solution of 5-chlorothiophene-2-sulfonamide, N,N’-disuccinimidyl carbonate and
tetramethylguanidine in dichloromethane, followed by treatment with TFA in

dichloromethane at room temperature to afford the sulfonylurea 17.
Com.positions

[0048] In another aspect of the invention, pharmaceutical compositions are provided
in which compounds of formulae I, Ia, Ib, or Ic, alone or in combination are combined with
a pharmaceutically acceptable carrier. Preferred compounds for use in the compositions of
the present invention are those compounds 1dent1ﬁed above as specific or preferred

embodiments.

[0049] The pharmaceutical compositions of the invention may be in the form of

solutions or suspensions. In the management of thrombotic disorders the compounds or
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likel ﬁmhxdb ebiiti a@éln(ﬁfluﬁ]fhﬁ t6, bEQTer ueH Qs Q:famg (Eéﬁo#ﬁgf & v%e!%%'lg

readi | y obt aj ned from Scheng

°’“HBEF‘&F§ e PO eTytNnecrelBlonp slisntest BingGgentetisi @en sthrch5r alginic
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an be .accompl j she
eSSl 800 S s o o
typgs maypgaded @(ﬂoatlmgsmr a§ modlﬁers of the physical form of the dosg@ei unit, Stenle

d NN - ccinim
N L G A
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orr g) Qom tFl%t}[;‘r’pstefrg %gc];ele ike ethy dleste, 25 e hmsomh ey be desired.

Buffm%}lbiﬁﬂfggﬁg ﬁ%&éﬁté ?glrﬂr}ﬁ ﬁgg@ﬁl't;e'n?c%ﬁi garted :Pcccfr\émgzp Besepted

bh%?“?ﬁ‘f“&@lﬂf?ﬁ&ﬁ on, are conbined with 20 a

harmaceutical ly acceptable carrier. Preferred
[ 00% b]ﬁ'p ound éxdﬂmonalée dpsage f(&mﬁtﬂﬂipﬁSdﬂdoﬁij)SuﬂE of foBulRE 38 Nfb, or Ic,

or Iisﬂgiéigzlme’lug@zg%ﬁﬁx b {eﬂ?r%e 0%%9 Moglgé % ; ggy]?r%%gtoabse used for

th ei?ﬁ@lﬁ’f?&?ébmsaailommnqjdvs IS'tenan staflity ba Bd}ﬁﬁlﬂ?la%n{mxh&q)yl tration
nsi ons
th“?}laéﬁ Stﬁ’gﬁe b é‘i%l gucﬁ%g?@cm’d’ﬁg’gfgg%‘i’@nﬁsh@ by Siss ceryentgmal 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
formulae I, Xa, Ib, or Ic, or pharmaceutical compositions of the invention may also be
administered by injection, intravenously (bolus and/or 1nfusmn) subcutaneously,
intramuscularly, colonically, rectally, nasally, transdermally or intraperitoneally. A variety of
dosage forms may be employed as well including, but not limited to, suppositories, implantéd
pellets or small cylinders, aerosols, oral dosage formulations and topical formulations such as
ointments, drops and dermal patches. The compounds of formulae I, Ia, Ib, or Ic, and
pharmaceutical compos1t10ns of the invention may also be incorporated into shapes and
articles such as implants which may employ inert materials such biodegradable polymers or
synthetic silicones as, for example. SILASTIC, silicone rubber or other polymers
commercially available. The compounds and pharmaceutical compositions of the invention
may also be provided in the form of liposome delivery systems, such as small unilamellar

vesicles, large unilamellar vesicles and multilamellar vesicles. Liposomes can be formed
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usedq met ho @\éﬁ%no@v‘\’ngg % O%Fa‘gt %“Wt‘{rﬁé"%l’qunds include
nonmrwédgn@ﬁnﬂa@mam agmwlﬁdmy@éna@w HiklRdeLdndl rHeuYrﬁﬁmd arthritis

t t d t
B AT PG i s

alloadﬁqr apiphitatiohnef reduced odw8 6T Rk tl%oﬁllBglrfvﬁQ gégn'tsca?lhlt?eref re mipimize
Vv formul ae P fub

cti anpunt__of a conpound o
pote 1a mo g‘b‘ﬂ& sbcﬁa qgecﬁaﬁon@pug@smdmm@gcutmall composmons of the
invenhiop ﬁﬁy hl's@&c@fn 4 J}ﬁeﬂgﬂ:‘ﬁ@ @Jshi%ﬂ t?'éreggﬂst ?%ocgl%mgrﬁ gocﬂowm g a successful

Cﬁﬁg ounds of fornul ae
thrombelyig detapicand/ eraegnss |ﬂte| tmtstocr&pdrﬁmolnnvent i on

contai ning a conmpound of forrmulae I, la, 10 Ib, or Ic,

[003#] t he InTekated oretimds, thm¢dn@ﬁﬂuad§(ﬂrthélﬁ1@eﬁloﬁﬁ?e Vel for BR"
regimen for the

t. treat
pre‘%%té@‘e% S%%O o‘?&? P@i‘?’ﬁﬁ ﬁ{’ee"gf E@QF%&‘P&%"@u‘F%POQII@@é&@snvenUOn or

ﬂlel.pphatmmehta:lal ¢oﬁi@6§ﬁoﬂﬁr@§c&ﬁ‘uns§e@eé 8RS o Hal %uffered primary
CONposi ji

a conmpound_aqr pharnmaceuti cal

ISChteﬁ'écrg%ﬁ@é% ngﬂﬁpf%%e% d@Breyent a1 wduer the lik¢lp Dequetanocmf a
secangdefytevéndr Gan¥rallh! Fbas RAE &L

dependent .t hro otlgg i ndi cat gn&ﬁh%ﬁ%g&le ev%nbfs Sﬁl(?fted from
myqepia Bragtipn, é&?ﬂeeormf@blp@ngna,uanmamccmpn 1ﬂerl#&ﬁi1ﬁhédﬁs
tranSlB@inAPeordRE-Q Bh Siopiagly! n ansient ischem

_ attacksOr st rokegE ﬁgrlﬁg iaSI’ Q\r/%nsﬂc):oquF edtr?éség’émhem‘c attack,

revestiple b*P%ﬁ%@ n@l@imm Jefiit ahdantenmittentlaudicafidins| S,

enbol i sm dissemnated intravascul ar coagul ati on and

[0055hr o nboThecoypoypeisiand pluarrm'ddfeﬁtlcil f&ﬁﬁﬂbﬁﬁélﬁ o0 invention maybe

1L&S, Ll lications follow ng invasive
e Spgro(g%nan‘fﬁp 'ﬁ'é’ialg )Pm’%?é‘?sofercd hwrans)t eay bomss, cattle,

Pigspéegs, caGABE émbmm&aﬁxym alrkL ' Thelh R BSi8al Qﬁ'@};emes S&érdggﬂe}ﬂ above, of a
Com¥, I ar agct 5 g é stent placenents and
nse r &h gsiffonge fhcciaxenting cpr o Wé@b’spharactenzed by

met{lcﬁﬁ i} r&)}l@blddi@ﬁl RAMHe APACHRE FHi é}\%ﬁlplcc B?BP\? b4 4088 8 Evatuate

ank |rt1ve ion n'%y al so be used
‘rru‘i“?‘%" & ghsBR¥rAndiefiscts ﬁﬁh@m?%zg;ilsmd hemamgmahparamaem th
ﬁher t herapeutic or diagnostic agents in the
[00:& event YIS (Wp@alﬁmﬁmn@han)hn oeddoﬁ“ t&amnmdiliﬁgmabomﬂdﬂnds or
ounds

phargRtdiAic) corﬂio%fs oh&8r t%gpx} t%%]% l{»eh ARLStered; daﬁagﬁ%lshat@@llgpsowde

phar naceut i ca conpositions O
optipalsdsany. sTlae ddseaindnuetind df adinhestratioARaN Ral§ ﬂoylp;&,‘ﬁﬁ)ci £% subject

e copditions accordln
and B¢ @%?%c} P@%(grg geupy} 0&%’3 & @mgltypﬁro Gammaal bging trggted its sex, weight, diet,

concgmpmtanﬂgﬁatlant oagahtlinical bandiral i ?)g?lcggggigg)gpﬁ% %Pitog-ﬂlae L Ia,

it t | ydi | at
o, @1 PP Se the Feis s gg:’ﬁ%gthgcgmqndmnh@nawow asmsition
is erpploped Odeid BESE:, fa&bfseml@lkthe?e%%ueh W ﬁ{e'd?edlé%gB’tsr Wil regnize.

warfarin. Still other agents that can be admn

[005% th t N eLONRRARS 18 tlgg]&osgge%ﬁrgﬂ@h Idgeg %rr]l}nleg gy ett Celr blzd veztr03 gr in

anti pl atel et conpoun
vivo gipthods. ndr gaeh pertyuleo apupmds or pﬁwxh@r&ilﬁéz@ korhP¥Bon®9 the invention,

ssures|.o rlng agents and serotonin
ind BREPh ert AR RES “3htdegh driemate TEompBanis seTeTtee. The range
ofthaaﬁd:fc::l]vl eﬁt’fmigagomosﬁ will RSRflfdRed PP RARED LIERRSKioh! the
i nhibitors an

20
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t hr onboxane A2 feceptor ant agoni st s. Sui t abl e
aWg peagsthant s include thronbin inhibitors, 19
2005/ 035520 PCT/ U52001/ 032104 counadi n (V\arfé’FFHf)SZ"‘“/"JZ““
n.and Loyen table anti-inflammtory °
eﬁggh GEIYSS Hg*z;e Cof\é}hog?fgtklgpg}gﬂnt ;ﬁﬂrlm_]FWWWIC needle; it
ma;el@pemmecbme ldosnpy geduiseredinidHhe BobiPY Auids dr dr bt Rhuels § 7
d arthriti ?’6 gents. Coadm nistrations of these agents
admypistrAtiopt aﬁﬁﬁmmsef@@ew@qshbfewsiw@duaﬁnyletanmmd fat eagtvcompound
by thétho@RRI1 ERfWPR phhrmlEQHEEd hramol
agents and t her eﬁfﬁor e m %ﬁgﬁ?@ﬁggt fn{ﬁ? %“%CSFFS‘F%%&E‘FBWPN
to titgr dhe- d@ﬁ‘?&ﬂcﬁnﬁl m@hfypberedts dadmptistrabiae esteigiedd to obtain the optimal
theraMiMOSiLdons of the invention may also act in a
synergistic fashion to prevent reocclusion follow ng a

ccess t hr onpol t herapy ‘and/ or reduce the
10038 et ot[:f‘éé‘SPFB‘g’iaB?P df [“éﬁ%@ﬂ‘]‘? dopagedsvelse thapist the desage keeels

necESarp litdhseveithd feiredmsnt, i ONpiafefet WTH ke t&}rmlflﬁﬁo% w111 be readily
dete EV g%l on gf a. secondary I schem ¢ event
eterm ong sied cthe at. Tynscallyanplications of a ddinpiolnad or

hazl&hik%éd”ﬁ%ﬁ?é&h it o | af Yower i

PSSR AT 000 R B ok ot

dosags leysts heinssinfrenesidamtil thodgsired effitct ovachieded él"lielmembblhﬁlls ¥ind
6§ event,. nera

com%r i nary We ];ho ?ﬂlsozlg‘cﬁ)%%%f}%lmslsg isde aﬁg’\}%f’ﬂ é’h%?’%‘l”é Fithin the

dosq’g.e@jzmge mf@bcartdh @l toi 1060 mefkiz dna r@hﬁh{ 6f SiglaitsseahhiQtivided daily

d n OCC on after er cut aneous :

OS& ¥ J;?lu m naeft‘l%g%lr oha gbé%‘&%%ll%g In p pharraesypieal composition of

the mherm]nmmypmaﬁj rablset, 5 o r5a0 sige Tt cbﬁi[]?aB%{Hf & f@ﬁﬂlﬁ'&l‘l 12t ¥b, or Ic, is
eficit and

combEY, %rg,l bl,e |H¢,chem G neur ol 0

PRL T Mt L et ACPaLEH as%Pta?%’ss]er Thealled s dudesptedd

Phaf}ﬁbafﬂfﬁﬁEpkﬁbt@c&| in€108RE Hut hd? ﬂiﬁnféﬁ td I%%hkfﬂéfl%@&:ﬁl%cﬂ%)fab@e vehlcle
ili.zed, in vivo, ordinarily in ‘manial s such

camer eﬁ%{)lggt b(réieb presiqufﬁié% §tab1§%e(b'e flevos.cetc. Thetamjount of active
mgrﬁd@ﬁ in (hQS corfipdsstionk &l sBclPdhel AWift8ble AbsdeBinVthh ¥a91§e iR ated is
bmb'ﬁLOQ'cal properties, as defined above,
° ound or a pharnmaceutical conposition of the

i nvention can be readily characterized by 20 net hods
[005%, 2t ar dhadoliowing preparatians endetangicsharagived oreneiamokeskilled in

Mg | tithronbot
e Y g o B s G Bk o G ghout o be
cons&grgimgtlgngmg [tOE6pe Siths metmion) hipintadty ¥s bemplLsARVe Add

repr&%ﬁtqn&gtte{ eat ment using the conmpounds or
rmaceut i cal conpositions of the invention may be

adm ni stered dosages that will provide optinal

ef fi cacy. The dose and lyld of administration wll

vary from subject to su% BSnd be dependent upon
Oo@gch fa ors as the type of mammal being treated, its
[ X ﬁﬁ tartyjegpaterialsndueagents usmsidn peepaang thmae@bmbbunds
enegali @éithé} R 0
g YWhr Q gl'léﬂlé)ﬂomtcgﬁmgﬁzfaﬁ nﬁé#}h@lrs &%Fﬁ W Eé:fg Chemical Co., or

formul ae 1, :
are Hrgqarq%xtﬁlethqés bmmoilgl’ihbsg Blubdethmrth@&u falloakingceoqedsret §¢@ borth in

refer'eﬁce@ %&‘Pyse}dlesegr&gd %ﬁs? %%ta% %é ¥ Fﬁ(@g%ntl?eszs Wlley &dSOns New

Ical arts w

Yoﬂqﬁewapéqlumauw BbAEL Chentis 18O AGHBorBYmpRnAE FREe e ESerRY

p vitro or i 30 vivo nethods. For each
ubl%gglig’%g%%y !: olunﬁndc}?‘lpﬁ}ﬁ’é{’ﬁﬁt&@eﬁtq Qiganis diepeians. Witeyok Sons:
the i nvention, individual determ nations may be made

to deternine the opti mal dosage required. The range

21



¥
D

of therapeutically effective dosages will be
I M uRLERshLY the route of adm nistration, the 20 WO
211115/1135520 PCT/ US2004/ 032104 therapeutic PCTUS20041032104

N t € di t on of the patient. For
e?ﬁ@%f ?ggﬁ N%“etégd"é’r e B ting syntheticgactipe sehsmesrend mdnéy

lllmewgemfsmdmaﬂmm B9l wihithahé benpasil ¥r b fegém xf Rhu@lds
adn1n%ﬁhrat|on t he absorpt on e |C|enc

Syl{tR%nge ,eanp KON g,atlépg% orthesesanthetic @Mnsdrqm mih bebryiade and |
wiltbt bagsstarb toreRRNYRd idthP Qﬁ{hh glré}g%eqsfo‘(iﬁé) élg(li] ;) %’ cﬁ)éltamed in this -

be necessary for the
A@ggéﬁﬁé and nodify the route of admnistration as
required to obtain the optiml therapeutic effect.
[0063D58] T'ﬁ@ stettieg maresialsand the i@fdnaedihie€o s ?}gﬁleltﬁ\‘@ac on schemes

e dosa el.s necessary to achieve
Cm}d]!;ekg]g?lg 4 S]allnid%sd ggesne%}l%ﬁl%F@iveWa} selapquss, lncludmg but not

limiiteth t(brﬁlltrannn aibstillatibe, daetlidavion %}ﬁﬁﬂbggﬁﬂuf&m"tﬂg like S'éd;rcﬁd

caIIy, appl i cations
mah“ﬁ‘“{i E&@’éﬁi“? ‘g'&P BﬁﬁeesqVmenabmearrsemp}mdmgtphmcm@nstams and
spectriraniced at | ower dosage levels, with dosage |evels
bei ng i ncreased until the desired effect is achieved.

O0BEF_ SOyt GYPOALLLOTS Sl EiE L INelon Ty

be adn1n|ster orally In

condpeted Hwaeem@momemmm&p&hctpeesm Qt Ababifhn tBnflratyre range
oﬂ&&ﬂ%ﬂ&ﬂ ﬁg(?*”%w & igveral di vided daily doses. ??
a phat maceut reROPyLc Ceprosppretesahly frem abgut (s%2itoi abowt 125 °C, and
moptireBRBEUbd ¢CBhveaRaR nvention
?% i cal 1I®y, about ?ﬁi sIHoﬁ{‘mQIn (gémhglgn n‘?)%elﬁl??&raé‘fre’feov APeY20 °C.
I, la, Ib, or lIc, is conpounded with a
pharmaceutically acceptable carrier as called for by
accepted pharmaceutical practice including, but not
“limted to, a physiologi I ept abl e vehi cl e,
~carrier, excipient, bindgzggéggéirvative, stabilizer,
dye, flavor, eBeg4-Fiherodnmuthbx@fhedd-hMelic sd@r edi ent in
these conpositions is such that a suitable dosage in

the range indicated is tai ned. [0059] The

fol |l owi ng preparatlomf les are given to
enabl e those skilled Ih the aﬂ:qqpmnre clearly
understand and to practice the present i nvention. They

[oos3joul d ngt, Qﬁutlo(ﬁ%ri}%fl fﬂﬁ)‘i‘(? 4 rggf:hoxylg]? E%Pg{e‘:e(?” g gm%{) 1}1 B}?ndme

i nvention, but nmerely as béin
(100 g}l eep prdclseli madomin erid ma 254 mw& Berifid0 60 TH83 mol). The

I I used in preparing
re oo B, SR oS s af P i Rbne. rernasipaeonion vas
addediermetdabr €0p pih)e:nﬁ ,acﬂiftfh véith dhd r}ﬁ@hg@ﬁ% & Q‘ﬁé wﬂﬂe %(1%1{3 was
s known to those ski
ﬁltegérofo ‘0 oe\(/ime‘ﬁﬁgé'rage ‘b‘ﬁ‘?re@ g teld 3% g K92 % Ofﬁe(ﬁeﬂflle)m:—es such
methexyphasyr 6 fieser- r esi
TP TN Rt o e R
), 4ty 0ef’ 284rhah 7€§9ffpol]hd7$5” @ 5ewi6x Sci ence
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20

- 25

Publ i shers, 1989, Volunmes 1-5 and Suppl erental s; and
Ongh&osRegctions, Wley & Sons: 21 WO : '
211115/ 11355211 PCT/ US2004/ 1132104 New Yor k, PEIguS2004/032104
Vol unes 1-40. The follomﬁggéiéﬁégﬁ;ic_reaction schenes
are nerely illustrative t hods by which the
conpounds of t 31e4-BluefeBmdtviSPhdn9N-aeAM W Gzide |
synt hesi zed, and variou; nodificatrons to these .

- synthetic reaction sche n be made and w |l be
suggested to one skilled he_art having referred to
the disclosure contai¥&88 in thi's C8NaApplicati on.

[0061] The starting nmaterials and the internediates of
etic reaction schenes can be isolated and

synt L on '
[Oog‘gf i fiedq3chled §cgg1q95@q¢éﬁcef©n@elﬁt3-(§Hﬁli0rd>-éah€th@xw5enyl)'-acrylic

id (87 &) 01109 b1 filtratio _
el tgi"l| | ati on, )??%ﬂgfﬂf?g?’?’%‘n’m E‘?ﬁ“%?r‘rﬂ%&?gﬁﬁw Werpddedeethyl
Clﬂ?qoﬁxgnagd%s Tifgktie HH (§0 oalh) dyepwibasae e hiimeeh. U'ﬁﬂe'?&bultiné '

e I nGhudi hysj cal constants an
o B ek AN TR g 1 B B ok o SctoRabon RENANS (15.7 g in
walgh$P mel)wastakided. cHet reantion des efiirbesl 2@&1;1 R - PR RVRERR) Yivolved
under an Jjnert. atnosphere at

;idg{()?rloog g Imer ?éé}lg'?%%es P mg‘t) f%ﬁ‘}“éeél&’(yi”é‘ﬁeffl@ﬁ%iélw lditioneafg &y HCL

eAquéousiayebwat furth8r &tiadted RAiheshith & ferably.
werk cORLARO WL g ‘i: tgr ﬁkig“t 125 C g‘n‘dgchlgr?gg“t%“%{‘egf@%ea%%“c layers

an£<:?)i’£l%:’on\fewrﬁ‘S R ViR AN Bband brissyfired ovenMg204, ind concentrated in
vectetopiond 80.8 ¢ (959) of BALY 220 Cre-rift ENTLE 1

ry

3- (4- Fl uor o- 3- net hoxyphenvl ) - ac i ¢ acid™ F Me0 COOH
20 [00631 To a sol ution of- _
4-f | uor o- 3- met hoxybenzal dehyde (32 g, 0.2 nol) in
pyridine (100 nL) was aBHH&MPEes®nic acid (43 g, 0.4
mol ) and pi per i;0i08 (3 11 . reaction
sol ution was sftirr . n cool i ng,
the resulting suspension was ded to cold water (500
m.) and acidified with cbngc- 0 nL). The white
solid was 25 filtered off, with water and dried
to yield 36 g (92% of M8O( 4= &7 o- 3- )
met hoxyphenyl)-acrylic acid. RP-HPLC. 3.71 min. 1H NWR
O-d6) S (pp 3.85 (s, 3), 6.53 (d, 1, J=16), -
[00 - 20 (n]ASQ}L’ltloyl_(gj@he(qwl Ade (39 gosef dixarhiple 2F #6),2-d%10MBenzene (300

\ mL)A3H038 W&@@%%@&%&Q%Elﬂﬁn i gall\ép fIGrIIEna%ion subsides. Catalytic iodine

was added and the ternperature was increased to 180°C for 1.5h. The reaction mixture was
allowed to cool to ambient temperature with stirring; the precipitate which formed was
collected by ﬁl_tration, washed with benzene and dried under vacumn to afford 22.6 g (67%)
of 7-fluoro-6-methox y-2H-isoquinolin-1-one as a tan solid. RP-HPLC: 2.58 min; ES-MS
_(M+H)+ = 194.1; ITH-NMR (DMSO-dg) & (ppm): 3.8 (3H, s), 6.48 (1,d), 7.11 (t 1),7.33(d,
1), 6.77 (d, 1).

¥
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15

3- (4- Fl uor o- 3- net hoxyphen 1)-acrylovl azide F MO
CAldS200903k82064] To a chilled solution (icelace e
3- (4-f1 uoro- 3- met hoxyphenyl ) -acrylic acid (3#‘5‘S”m“¢”"“

0.194 nmol) in dry THE (g iandtrlethylamne (352
m.) was added ethyl chl e (22.5 nL) in THE
(50 i) &&mﬁmm&ém_w}eﬁmmm}%.
suspensi on was allowed to warmto 23 Ofor

re-cooled, and a sol ution of®> Na 7% g) in water
(80 nL) was added. T 0 stlrred at 23C for
1-2 hr. Workup invol ved adgli tion of di.chl oronet hane

(250 nm.) foll owed hyed al slow addition of IN
HCl . The aqueous |l ayer was further extracted 2 tines
"with dichloronmethane. The organic |ayers were

[006@mbi ned o amakiéch ofilt fog bW%o@@n%bﬂﬁQHqu@%%ﬂ%q-one (57

3 H% centr d in vacuo to
m“%% %’Mﬁ ﬁ&gg)c‘ﬁ‘s aé@?‘gléo tasgiurparbonate (31. 8m)nfollwe®mgz>f 1-
fludBo-4Arifrdbi SR

T ODGE] A sl ot on o 1R ey iRl Prs iR o Dl g
P"“%) Qe ige gt c Hhe Flymu w@éﬁv@r%cy@omﬂmhnup rewBovelbaadse BFRHNO,. The
predifitdte fvﬁ’srcoﬂ@cﬂé@)&ymeﬁiox WAL ¢ %a%%d’%é ation

subsi des. Catal ytic iodine was a tﬁll{’h%c”‘”o"“’elf“g

. (68(1)/‘%%@1@3’(06#1@ a\ﬁ/aé’elil(m:ﬁ(édsgd’ HBLC30Q9 fgin; HS-MB (I\Ihﬁ) = 315.0; 1H-
| |t
VS 408 FLATES A 3 s

1), $.88 b@).was collected, by filtration, washed wth
benzene and dri ed under vacum to afford 22.6 g (67%
of 7-fluoro-6-nethoxy-2Hisoquinolin-l-one as a tan

solid. RP-HPLC: 2.58 nin; ES MS 25 (M+H)+ = 194.1;

1H NVR ( DVBO- d6) 6(ppn)_>_£am&ﬁ 6.48 (1,d7. 11

(t, 1), 7rFaBrbb nvdkdi. B 473 05/ 035520
PCT/ US20047 032104 B ’“(”d"he&” 2%3150‘“’“‘0 in-1-one

7- Fl uor o- 6- met hoxy- 2- ( 4- n| tc;op NO2H i soguinolin 1
-one: 0, N2 F~ pN ON\

HO" =

[0067] To a chilled suspension of 7-Fluoro-6-methoxy—2-(4-m'trophenyl)-2H-
isoquinolin-1-one (3.14 g, 10 mmol) in dichloromethane (50 mL) was added neat boron
tribromide (8 mL, 85 mmol) via syringe. The brown suspension was stirred at room
temperature for 24 hr. The solvent was decanted, washed with cold DCM, leaving a black
residue, which was triturated on ice with methanol (80 mL). The solid was collected by
filtration, then washed with water and dried to give 2.66 g (89%) of 7-Fluoro-6-hydroxy-2-
(4-nitro-phenyl)-2H-isoquinolin-1-one. RP-HPLC: 3.93 min; ES-MS (M+H)" = 301.0; 1H-
NMR (DMSO-dg) & (ppm): 6.66 (d,1), 7.16 (d,1),7.43 (d, 1); 7.76 (4, 2), 7.84 (d, 1), 8.33
(d,2),11.1 (brs, 1).
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5 [0066] To a solution of 11.Qg of
7w62u@;y‘,9,;§( met hoxy- 2H-i soqui nolin-1 -one (57 mml} in .
DMF (108 nL) was added potassium carbonate (1FC8/Ugypto+/032104

foll owed by 10.6g of 1- nitrobenzene (75
mol ). The reaction mxtgrmileg%ﬁétlrred at 120C for 6
hr then poureMW%ms
extract ed metr et he o,r(fqo e excess pFPhNO2. The
preci pitate st to e S 1 NS BBeL Wi t h
ether and dried in vacuo to.give rxlozg 10 (68% of -
t he product asa yell . @ LC. 4.79 mn; ES-M
(MtH) + = 315.0; 1H (ppm: 40(3H,

s), 6.76 (1,d), 7.48 ,Jr.53 (d, 1), 7.83 (d,2),
7.92 (d, 1), 8.38 @ MPLE 5 15

-Fluoro 6- hydroxv 2-(4- nltro phenyl) - 2H i sogui nol i n-
67] To a chilled suspension of

[.00
10 “9 FI uor 31}"6%2 SHERGHBW 05 7(F4u9¥Pt6rla»ﬁs¥i@ﬁy+j(4 amo-phenyl) 2H- lsoqmnohn-l-

¢ @aql 1B kinivl
: tﬁﬂ ﬁ); ! A ]amglgjgpgiég%é t(J%Br %L%S)mmlgﬁlglr'n qﬁa%g as ar&Sed neat

sglfgry? %@ndqrﬁ(@B mlg\ﬂﬂ@ugpbnbwmmsamr Stnuli r”Eld: resulting

sol&ionrm%@&i dt SSTRE feh £ 2! The .sol ve
decant ed, washed vvlltyh Ealid " ]%nar\r/‘?xﬁ‘geé{"aﬁﬁi‘ggfwmlethyl

acefale 20 mL) wrased witls INHEL(6A M), water €50 mi) hldnmb asmhu, @fed

ted by filtrati.on
ové\}'\n’gtidmerﬂ_ E\gmfat?éﬁ hlvﬁeé%%gﬁ%w(ﬁe%ea Vﬁ%j)/ogﬂl\?énfd nglée é?; %(S?Uf’) of pure
mﬂpo;qnm@esalfmdamy—ﬂuoro—Z -(4-nitro-phenyl)-1-oxo0-1,2- d1hydr0-1s03umolm-6-y1

estér4R?|}E[§%l\/%h’?l\1ﬁl gé%sp%%ﬁ)?gi ' f@%ﬁg@%&%ﬂsmm@ 6.88

(0.6, 064(01 1507019, £33 ) 2, 838a (g 1)) 776 (A 2),
7.84 (d, 1), 8.33 25 1(brs 1). 24 WO
2005/ 035520 PCT/ U82004/ 032104 EXAMPLE 6
Trifl uoro-nethanesul fonic acid 7-fl uoro- 2-
(4-nitro-phenyl) - 1- oxo- 1IERAMBIEI7 0- i soqui nolin-6 1

ester 0, NOZ7.Fiso ol Qpheafl L9581 T8, B, SUSPeNSi on

of
7- Fl uor o- 6- hyisequunyolin-¢-4llniathaor pled v bidtiessoqui nol i n-|
- one (1.15 g, 3.8 mmol) in dry pyrldlﬁg(ZS m) and
di chl or onet hane (20 m_) vvas afded
trifluoronethanesyl fg 2 € N . ). 8 nm., 4.76 mmol)
dropwi se over 5 éL he ul tyng

07N =

[0069) In a dry flask was combined trifluoromethanesulfonic acid 7-fluoro-2-(4-nitro-
phenyl)-1-ox0-1,2-dihydro-iso quinolin-6- -yl ester (0.86 g, 2 mmol), t-butyl _carbamate (0.33 g,
2.8 mmol), dry powdered cesium carbonate (1.1 g, 3.4 mmol), 9,9-dimethyl-4,5-
bis(diphenylphosphino)xanthene (Xantphos, 0.14 g, 0.24 mmol), and

tris( dibenzylideneacetone)dipalladium(O) (Pdadbas, 38 mg, 0.08 mmol). Under Ar
atmosphere, dry THF (17 mL) was added to the flask, and the mixture was stirred at 75°C for
25 hr. The reaction was concentrated and purified on silica gel using EtOAc/hexane as eluent

to give 0.64 g (80%) of pure [7—Fluoro-2-(4—nitr0-phenyl)—l-oxo-l,2—dihydr0—isoquinolin—6-
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wh

solution was stirred at roomtenp for 2 hr. The

r e@Cidais93) xture was diluted with ethyl 10 ac _
(200 ni), washed with IN HO (60 ni), water (?dﬁ%n{s)zmu/oszuu

I fate
1Bl o8 rerbft dsterit o Sthive K, REHPAR ST 5% psoes qvsm -
400d; OHWRdDm@ds)t lﬁr(pf)ﬂrr]mqrﬂretlhamww leyauﬁ(gcuh 78 (d, 2), 7.87 (4,

n I O- en 0XO0- | ro-1soqul no
1, gﬂ%f%%%ff%ééfbé bSRbbLC 6. 20 ni n; ES- I\/By(M+H)+ i
433.0; 1H NMVR (DVBO d6) S (ppm): 6.88_(d, 1), 7.64
(d, 1), 7.80 (d, 2), 8.24 (m 2,; 8.37 (d, 2). 15

EXAMPLE 7 1 7-Fl uoro-2-(4x O henyl)-l-oxo 1

2-di hydro isoquinolin-6- - amc acid tert-butyl
ester O I I\ICEFh@)rcF-”H4-nithcb-pherﬁlN Hox20. ’>Ecﬂﬁ)ﬁﬁd> In a dry
B or o o TRl bR LNR ISR LT B ¢
phenyl ) -1- oxo 1 2 dlhydro i soqin n-Boyl ester (0.86
g, 2 mol), t- butyl car|_bamate (0. , 2.8 mmol), dry
powder ed cesi um car booat 734 mol ),

9, 9- di net hyl - is(Hip sphi no) xant hene

( Xant phos, ~ 0. 14 g, & 24?' mol ),” and 25
tris(di benzvli deneacet one)di pal | adi um(0) (Pd2dba3, 38
ng, 0.08 mmol). Under Ar atnosphere, dry THE (17 rrL)

s add t i r.res
[OW@C for W Sghﬂlgﬁ ?gl gc‘?agﬁ%‘)s—%e)é en?’él\,afggmgﬂ{?"soq“m"lm‘
6'YB19ﬂl’bﬁinmcnhembm3d astge(O e, '@99 atnohdh dexXBNEF (@snk) wiidded cesium

carltf % %i(y B4 g fD(I%tho fr@él)lmra)v ﬁ}/r szat ine(t)lkvg)l@lcke (810ﬁ§a}10 1r0§d{;ﬂ}pl‘)r The
mixglre wa stlr%!ﬁ ANO o) iR B2 GoriPC hiJSROQAAIOZR 1M acetate (150 mL),

wasfpld AR BOREL G, 3 il B [ % 45k B Solfmiim v
con(@MBEAGBYacBo Gpptdied . e 054 £ 993 %ﬁefﬁre{ &-Fikdro- 22%441§tr6—§!>henyl) 1-

oxo%‘g 2- dglyéw-l%%quuﬂln-éyéﬂ%gﬂéa amic a01d te(rt-butyl)ester RP-H(PLC 5.89

mmf EsHMlQMQHX* £ 40id,; rlpr-NNﬁ{]mMs@) XS d;pxg) qi ﬁy(gréat 37053, 6.75

ui nol i -6y|-rrethy|-car amc acld tent

(, 5)517 2 (@), 7,80,@22);7 83 (d, 1), 7.93 (d, 1), 8.35 (4, 2).

EXAMPLE 9
[2-(4-Amino-phenyl)-7-fluoro-1-0x0-1.2-dihvdro-

1soguinolin-6-vl]-methyl-carbamic acid tert-butyl ester
o NH,
i F]@é“@
>tO)LT y

[0071] To a suspension of [7-Fluoro-2-(4-nitro-phenyl)-1 -0x0-1,2-dihydro-
isoquinolin-6-yl}-methyl-carbamic acid tert-buty] ester (0.33 g, 0.79 mmol) in ethyl acetate (6
mL) and ethanol (2 mL) under Ar was added 10% Pd/C (0.13 g, 0.12 mmol Pd). The mixture




[
[,

o/ W10 [0070] To a solution of
[Zy(ﬂ(Mg}; -(4-nitro-phenyl)-1-o0xo0-1, 2-di hydro-isoquin
oli n- -carbam c acid tert-butyl ester (0.B&/g§2004/032104

y o 9 dded cesi
agg?%gggﬂ%t)ed Fﬂde@i&&rx%fnérgZ %lt\)graq%&?qoggkﬂgﬁ; Ia;tg] etncemtaledlto give
0.28 @dP2r6) QﬂZQ%ﬂﬁh@-pﬂe ?@) mé)}o—l 61 ﬁhﬂﬁ%&“&-lsoc&ugloﬁlﬁ;}{l]?methyl-

extfrac

i FTSTBTEN okl e rimtkrause oo
DR (Rt I, SPTI, Ehinly L

concentrated I n vacuo an [

2), 375 §dhrle. 7.86 @ Yor o- 2- (4- ni tro- phenyl ) - 1- |
0xo0- 1, 2-di hydr o-i soqui nol i n-6-yl]-nethyl-carbam c acid
tert-butyl ester. RP-HPLC. 5.89 mn; ES-M5 (MtH) + =

414.0; 1H NVR (DMBO-d6) 6 : 1.33 (s, 9), 3.20 (s,
3), 6.75 (d, (1) 7.52(&2&%@&1@0(d 2) 7.83 (d, -
1), 7. 93ni6f-N-1(4- 1303556 B (nfokyy14S _

i sogui nol i n¥% PRI, Arvijh 'xﬂleﬁ@lziiulf&iafrmbéﬂ yl

ester 0O NH2 OF 2% [0071] To a suspension of

[ 7- Fl uor o- 2- (44Nt r a- phenyl ) - 1- oxo- 1, 2- di hydr o-

i soqui nolin-6-yl]- -carbam c aci d tert-butyl

ester (0.33 g, 0.7 Oin ethyl acetate (6 nlL) and

et hanol (2 inL) under A¢ was added 10% Pd/ C (0.13 g,

0.12 mol Pd). The m W@ 2005/ 035520

PCT/ US2004/ 032104 was hy englt\ gunder 1 atm H2 for

2 hr, filtered through Celi ﬁnd&oﬁ@uatedto gi ve

0.28 g (92% of /

[ 2- (4- Ami no- phenyl )-7-fl uoro-1-oxo-1, 2-di hydro-i soqui n
[00‘%3,'” 6- I] met hyl - carbam c acid tert- butyl ester.

HPLC: 03“8%?%1% of Escigrqtiviephenc=2- @& anomidz (641 NVR .84 mmol) and

NN DMB@istGid i
s (d eg% ﬂg]) ﬁc%rﬁl@{%e (D16(::?’20 ok % &1 mijh.?il) iitcadorgrgetgzjne (anﬁgwas

e( dt e )71 MNFIL)E Tlle resulting solution was stirred at room
temﬁerﬁthie%ﬂﬁ\hr{ ﬁ{léré(aalcﬁll YAE Qo febTRE WS a sopu(g?on of [2-(4-Amino-phenyl)-

ox0|sogU|noI|n 2(1

7-uare- A efshy nﬁimydm)smrs@mymmhmembmbaans kil @HaBhtHCster (0.27 g,
0.7 Moy nQaceN)n%nle]@ nﬁ) '\_’l/ag added. The resulting solution was stirred at 70°C for 9

hr The reaction was diluted with di chloromethane, washed with 0.5 N HCI, dried over

sodium sulfate and concentrated to give 0.48 g of crude sulfonylurea.

[0073] To a chilled solution of the crude product in dichloromethane (6 mL) and

triethylsilane (2 mL) was added neat trifluoroacetic acid (6 mL). After stirring at room temp
for 1 hr, the reaction was concentrated, azeotroped with heptane and dried under hi gh vac to
give 0.65 g of crude 5-chloro-N- -[[{4-(7- chloro-6-methy1ammo 1-ox0-2(1H)-
1soqu1nohny1)phenyl]ammo] carbon y1}-2-thiophenesulfonamide. This crude material was
triturated with acetonitrile (5 mL), chilled and filtered to give 0.22 g (63%) of pure 5-chloro-
N-[({4-{7-fluoro-6-(methylamino)-1 -oxoisoquinolin-2(1H)- |

yllphenyl} amino)carbonyl]thiophen e-2-sulfonamide as a white solid. RP-HPLC: 5.18 min;

27
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[0072] To a suspension of

Swaidueyiasi ophene- 2- sul f onani de (0.17 g, 0.84
and N, N -di succi ni mi dyl carbonate (DSC, 0.23 Em‘bﬂ)zg‘www

SO oAl o TR RRARS S - HE Deadniony o5 o

1), §G0d.i1 . 24e(sn, 2),i7c306d, 2, 7146G4a) 93;576@@62 ature for 15 hr.
The reaction was concentrated and a soI ution of :
[ 2- (4- Ami no- phenyl )- 7-fluoro-I-oxo-1,
2-di hydro-isoquirtolin-6-yl]-nethyl-carbamc acid

tert-butyl ester (0.27 EXAMPLEWipl) in acetonitrile

(5 My (MRS R ) g out| was, stirred
at 7ch,4r or 9 eﬂ‘./l) E@C{O‘Bﬁﬁ? ol ot véawgﬁmwm
di chl or onet hane, washed vvlFth 0.5 N HC1, dried over
sodi um sul f at e and _conbe ted to give 0.48 g of
crude sul fonyl urea.\20 | 8] To a chilled solution of
the crude product in di chiv6roget hane (6 mi) and
triethylsilane (2 rnL) wassadged neat trifluoroacetic
acid (6 nL). After stirring atterrp for | hr,
the reaction was concentrat ed, l\g%ped wi th hept ane
and dried under high vac to glve 0. g of crude
5-chloro-N-[[[4-(7-chl oro-6-net hyl am no-1-oxo0-2(1H)

oo7Hoqui Nl aMlobpian q .
A bonyl ] - 2- t%l oph%edn&ﬁ‘g;?‘p%#mced o torthat desoribad in Examnley was
Pe"f%é@ d orifriflppronethengswlifortic anéﬂdluot‘cr—m(é-n(tﬁa -ptlenyl)-abidol B8 dihydro-

3

S5 B8 S S BT Sason o

e}ntrwgrwnmptfqectadmmg d&rmwh:]etdﬂtlﬁpheﬂﬁx \%élbf e8ak ¢RHH) =
31028 a white solid. RP-HPLC: 5.18 mn;
2005/ 035. 520 PCT/ US2004/ 03210- 4 ES-I\/S (I\/H—|)+ = 507.0;
| HNVR (DVMBSO-d6) 8 (ppm): 2.79 (s, 3), 6.50 (d, 1),
6.53 (br s, 1), 6.70 (d, 1), 7.24 (m 2), 7.30 (d,
2), 7.46 (d 2), 7.64 (w2 EHAMPLE 11 5
|

2- (4- Am no:- ) - -cvcloropylamno 7-fluoro-2H
i soqui nol phepe-Rrspifand)-sgubamic @oid 4thyPester

anal ogous G N coupling poogegure to that described in
Exanpl e 7 was perforneleTéwl | uor o- met hanesul f oni c
aci d 7-f1 uor o- 2- (4- ni F¥%- fhen \%£Z>1CPX0 1, 2-di hydro 10
i soqui nolin-6-yl ester (Exanpl®“6) using
cycl opropyl ami ne as the nucl eophile. Reduction of the
tro g oup mas effected using the procedure outlined
["Oﬁl P & sglutipmo s Givanpithiophens Posul loxiaNFid B (49 g, 20.2 mmol)

in dfﬁT@ kZDOQnEW LR SRS R eIl (9%}3%%%03%}“9 et%t ny!

chloroitormate (2.9 mL, 30.3 mmol). The mixture was stirred at room temperature for 48 h.

The product was taken up in H,O (150 mL) and washed with EtOAc (100 mL). The-aqueous

layer was acidified to pH=3 with 1N HCl (90 mL) and the product extracted with EtOAc (100

mL). The organic layer was washed with brine (100 mL), dried over Na>SO, and
concentrated to give a dense clear oil which solidified upon standing to give 4.41 g (81%) of
5-Chloro-thiophene-2-sulfonyl)-carbamic acid ethyl ester. RP-HPLC: 4.45 min. 1H-NMR

(CDCly) & (ppm): 7.63 (d, J=4, 1H), 7.44 (bs, 1H), 6.95 (d, =4, 1H), 4.20 (q, J=7, 2H), 1.27
(t, =7, 3H).

28
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O OCOS EEtOHOC [0075] To a solution of ‘
5wohh@ressbhi ophene- 2-sul fonic acid amde (4.0 0.2
mmol) in dry THE (200 nL) was added cesium Cg?wﬁgwgﬂszw
(9.9 g, 30.3 mol) and ethyl 20 chloroformate (2.9 ni,
30.3 nmmol ). The m xture was stirred at room
tenperature for 48 h. HKAMPDHUat was taken up in H20
(150 nL) and washedpwith Et QAc (100 mlL). The aqueous

| ayer was acidiffjed|to pH=3 with IN HJ (90 niL) and
the product eRrfacfedywith EtOAc (100 nl). The

organi c | ayer was washed o th brine (100 niL), dried
over Na2SO4 and congentrated to give a dense clear oil

whi ch solidified uporestapding t® give 4.41 g (81 %
of 25 5-Chl oro-thi ophen:@\ul ﬂgﬁg ’35_- carbam c acid
ethyl ester. RP-HPLC. 4.45 m'n” 1?—% 13) 8
(ppm: 7.63 (d, J=4, 1H), 7.447(bs, 14 6795 (d, J=4,
1H), 4.20 (q, J=7, 2H), 1.27 (t, J=7, 3H). 28 WO
21105/ 1355211 PCT/ US2004/ 032104 EXAMPLE 13 HF ~N O
- cnadrf ks o] =B CYC opyl.am no-7-fl uor o-
soqingf AThP BRIV (8 k) 74 BRGUBplS Cipre Momheor s
e L g o st gy By U oo
ste ngy, 0. mol, 1. eq) in dr
was ?‘8*}*%%%WT ﬁ?f) %)P\Ré@ﬂl&& the tgctipp s penceptipted ipgauo and the
crude easidub gras plEHdIGAHIIAD (BAS) EPRSENY A QuRPEIN-f( f4-[6-
&)I;e i:rl?é resi due_vvaé p,u?i_flged bﬁ%ﬁé?@%?gﬁ%yﬁm [6
(cyclppr b %@5@7‘@}0%1] rasorogpinglin2(LH )yl ipht@y1 amino)carbonyl jthiophene-
2-sulf5yH6i 89  ERYASNI-AG) =7 584 Uak Qe oxoi soqui nol i n-2(1 H) -yl ]

phenyl } am no) car bonyi Jt'hi opheéne- 2-sul f onani de. ES- M
(MrH) + = 533, 535 (Cl). EXAMPLE 14 0

. EXAMPLE 14
0
H— F

HN

0

N

O &Y
CNTONTTYS

- “H H | p)—cl

[0077] An analogous C-N coupling procedure to that described in Example 7 was
performed on trifluoro-methanesulfonic acid 7-fluoro-2-(4-nitro-phenyl)-1-oxo-1,2-dihydro-
isoquinolin-6-yl ester (Example 6) using formamide as the nucleophile. Reduction of the
nitro group was effected using the procedure outlined in Example 9. Coupling to form the
sulfonyl urea was achieved using the method described in Example 13 to give 5-chloro-N-
[({4-[7-fluoro-6-(formylamino)-1 -oxoisoquinolin-2(1H)-

yl]phenyl}amino)carbonyl]thiophene—fl—sulfonamide. ES-MS (M+H)" = 521, 523 (Cl).
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20

H-~F HNO NOpSOS NHOC 15 [0077] An
anajngmxsazﬁ N coupling procedure to that descri, ﬁ'sthﬂ/oszum
Exanple 7 was perforned on trifluoro-nethanesulfonic
acid 7-fluoro-2-(4-nitrexemrlp rsl- oxo- 1, 2-di hydr o-

I soqui nol i n-6-yl ter (Exanple 6) using formanm de as

t he nucl eophi kg edygction of the nitro group was

ef fected usi ng 3tn prlocedure outlined in Exanple 9.

Coupling to formt sul fonyl urea was achi eved
usi ng the nmet hod de @ in Exanple 13 to give
5-chl oro- N

[({4-[7-fluoro-6-(for
H) - yl] phenyl } am no) car bo
ES-M5 (MHH) + = 521, 523 (d)~ 035520
PCT/ US2004/ 032104 EXAMPLE 15 /H '0 ~ YN
O )aN~~SOS HHOC [0078] An anal ogous C-N coupl i ng
rocedure to that described in Exanple 7 was 5
1005& f or ne'th amlagpist C-Dosowmphined harcedutt fOMbICdea&ilEd in Example 7 was

4-nitro 0XO0 2-di h
per?og%lgg |81[r11 9‘1ﬂ%01(o Qt}'xaneslfl qmc(%saaz,é}ué)r%-). ﬂl—éliltfmp%/ﬁpé{{)ém@el 2rdihydro-
1soqmeolmu@ M@st&h (E)ﬁmpREﬁj sibj Adetanidels tHY ducRopBiid predﬁ@cgm of the nitro

te#smg t he rocedure outlined in Exa
eg° 8515 i rersdusg optinad in Examplads %mheg/@cfommngulfonyl

hi sul f onam de.

- 1cpxo§§oqw noI in-2(1

N (2-{ (5 chlorothlen 2-yl)s am n
Chl%rg-%wﬁ@v‘§% BRprosgb ?nmamm}pbenyl}-ﬂdmrc&m}xo-1 2-
dihydroisoquinolin-6-yl)acetamide. ES-MS (M+H)" = 535,537 (CD).

ureh Iwas Wﬁdﬁ@dﬂuﬁ@@&é iﬂéﬂﬂdld@scﬁﬁém Exegnggid% 5l iYe N- g- (4-1({I5-

EXAMPLE 16
O
H—~ F
N
HiC"
O .
N
LB W &Y
A3
N™N"TN-S
| H H D—m
[0079] ~ An analogous C-N coupling procedure to that described in Example 7 was’

performed on Triﬂuoro-metlmnesulfonic acid 7-fluoro-2-(4-nitro-phenyl)-1-0x0-1,2- -dihydro-
isoquinolin-6-yl ester( Example 6) using N-imethylformamide as the nucleophlle followed by
alkylation and reduction of the nitro group using the procedure outlined in Examples 8 and 9.
Coupling to form the sulfonyl urea was achieved using the method described in Example 13
to give 5-chloro-N-[( {4—[7-ﬂuoro-6-[foﬁnyl(m_ethy])amino]-.l -oxoisoquinolin-2(1H)-
yljphenyl} amino)carbonyl}thiophene-2-sulfonamide. ES-MS M+H)" = 535, 537 (C1).

30
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10 di hydroi soqui nol i n-6-yl)acetam de. ES-MS (MtH) + =

5%?%5?£ ) EXAMPLE 16 0 H- F HN3C. OOO0S S
%§%¥ﬁ£%5 [0079] An anal ogous .C- N coupl i ngPCT/US2004/032104

procedure to that descrkggégggggi?nple 7 was
performed on Trlfluoro- onic acid
7-fluoro-2- (4 Qhenyl) 1- oxo- 1, 2-di hydr o-

i soqui nol i n- 6 ~§ tgr( Exanple 6) using
N—rnethylfornaﬂpg ' he nucl eophile, followed by

al kyl ati on and fedu of the nitro group using the
procedure outlined i Exanples 8 and 9. Coupling to.

formthe sul fonyl ureaxut i eved u5|ng t he net hod
described in Exanple 13 2 igékb
5-chloro-N-[({4-[7-fl uoro- )an1no] 1-ox

oi soqui nol i n-2( 1H) yI]phenyI} H
ami no) car bonyl ] t hi ophene- 2- sulfonan1de. S—NB (N%FD+ =
535, 537 (d). 30 WD 2005/035520 PCT/ US2004/ 032104
IO(BD(]AI\/PLE A ana@ghii &N cduplig pitea
e;?[ I 0080] . An analpo1 5is & Ne(lt;%ﬁ%f | nﬁéﬁe?olgleiaﬁ?%e { §vas
p ‘?{H‘F e QHLP%& thanesulianic émvl Tufiepr6-2(d rrfiipo-phehyi)rl -oxo-1,2-dihydro-
1soqmm<f>1immy10estsﬁ M e Heoy
ol fluoro- ((4 ro- pheny Q&é lacstamide 5 gpcieophile, followed by
a kly @B‘Eﬂﬂl\qdﬁ“l‘it“ﬂl gﬁth@ytre rgr()lﬁxmnm the @)ocadnra Qutlined in Examples 8 and 9.

o t
CoOMEN S AN, Y SER S LSy e

- to gy o8 (EGchlonstici.a- ﬁmmohﬁsa:ﬁnamdr&nyl) mwn&s@g -fluoro-1-

oxd-9 le}?ylgg)és% L&@Xﬂyﬁ_gﬁ é’{ﬁ Slace%aml%g eg:S l'II\§II nl%l+tI-I)h e rT5!319 551 (C).

descr

| EXAMPLE 18
o) F
@
0

MO NL
O i
. . \\ //
Um

. [0081] An analogogs C-N coupling procedure to that described in Example 7 was

performed on trifluoro-methanesulfonic acid 7-fluoro-2- ~(4-nitro-phenyl)-1-oxo-1,2-dihydro-
isoquinolin-6-yl ester (Example 6) using morpholine as the nucleophlle Reducnon of the
nitro group was effected using the procedure outlined in ‘Example 9. Coupling to form the
sulfonyl urea was achieved using the ethod described ; in Example 13 to give 5- chloro-N-
({[4-(7-fluoro-6-morpholin-4-yl- 1-oxoisoquinolin-2(1H)- :
yl)phenyl]armno}carbonyl)th10phene—2—sulfonam1de. ES-MS (M+H)" = 563, 565 (CD).
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to give N-(2- - - : ' _
{Ad L003/35526 01 or ot hi en-2-yl ) sul fonyl ] am no} carbonyl
ami nO] phenyl }_ 7-f1 uor o- | 10 PCT/MSZ)()(M/(BZ](H
0xo- 1, 2- di hydr oi soqui nofy PR J4d\F et hyl acet ani de.
ES-M5 (MtHH) + = 549, 551 ; MPLE 18 0O F N O S
\ OAOONS HH/ @ 15 [0081] An anal ogous CN
coupl i ng prot¥duw~toxthat described in Exanple 7 was
performed on trifl umat anesul fonic acid
7-fluoro-2-(4-nitro-phe f(?-l-oxo-l,Z-dihydro-
- isoqui nolin-6-yl este kxapl e 6) using norpholine as
t he nucl eophil e. Reducti on hﬁiogi,@ro group was
ef fected using the proceduresoutiped.is Exanpl e 9.
Coupling to formthe sulfonyl wrea mggi>ehﬂeved usi ng
the nmet hod described in Exanple 13 to girve 5-chloro-N
O .

2
Ao - 61105 N0l - 4- VI - |- oXoi i nolin-2(1
o e O R
perfrmeggn { ppre-k(45$‘39-}ﬂﬁﬁyli}-ﬂ}o)xo-1,3Hﬁm&ildcﬁ§ﬂc@i§5fﬁ%§)-caﬁbanﬂc acid

g / 4 VP, 14 F H3C --,,N O
tert ﬁt@&s@f%@% %ﬁﬂgéz%ﬁ\ A(Hﬁ%%a(ﬂ tg%g}iglagqlg(%gem. iBgduction of _the nitro
group and eahplieg tocfotrh e stdfoayl wetwhdadmxedePhan S8Rt d described in

don. _ '
B R 1B B hive Heitose BRUAG1S-(tbrismino) 2-tiony irescisempinalin-
2(1EDHyil Jphényy) alnidedvsnly Tl plkne e £ t l&,7
(cpUsing ethyl i odi 05 e P e 2 gﬁﬂr% géé\ﬁ?.(&%?ﬂ%’é?éﬁﬁ
‘of the nitro group and coupling to formthe sulfonyl
urea was achi eved using the method described in Exs.
9 and 10, resp. to give _
5-ch|oro-N—[((4-[6-(ethﬁkﬁﬁ&ffgég-fluoro-l-oxoisoquino
l'in- _ I —

[0083) ~ An analogous alkylation procedure to that described in Example 8 was
performed on [7-fluoro-2-(4-nitro-phenyl)-1 -0x0-1,2-dihydro-isoquinolin-6-y1}-carbamic écid
tert-butyl ester (Example 7) using 1-bromo-2-fluoroethane as the alkylating agent. Reduction
of the nitro group and coupling to form the sulfonyl urea was achieved using tﬁe method
described in Exs. 9 and 10, resp. to give 5—ch10r0-N—[({4~[7-ﬂuoro-6-[(2—ﬂuor0zathy1)amino]—
1-oxoisoquinolin-2(1H)-yl)phenyl } amino)carbonyl)thiophene-2-sulfonamide. .ES—MS
(M+H)" = 539, 541 (CY).
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2(1H) -yl ] phenyl }-

arydmegosassbnyl 1t hi ophene- 2-sul fonam de. ES-M5 (MrH) + =
521, 523 10 (d). EXAWPLE 20 HF F-, _,N 1 O R§T/gsaop4/32104
~SSNHH/ C 15 [0083].,,An .anal ogous al kyl ati on
procedure to that descriﬁﬁ@ﬁ@én‘pl e 8 was

perfornmed on H F

[ 7-f1 uoro- 2- (Bshj tMQ-phenyl ) - 1- oxo- 1, 2-di hydr o-i soqui n
ol i n-6-yl]-carbamc tert butyl ester (Exanple 7)
usi ng 1-brono-2-fl uorg€thatt as the al kyl ating agent.
Reduction of the nitrnQ ggyoup and coupling to formthe
sul fonyl urea was achie eg theg et hod descri bed
in Exs. 9 and 10, resp. to N4

5- chl or o- N-[({4[7f|uoro6[(Zﬁlu%rotﬁ am no] - 20°

1- oxoi soqui nol i n-2(1H) -yl ] phenyl } am no) bonyl ]t hi oph
ene- 2-sul fonam de. ESS-M5s (M+H)+ = 539, 541 (d). 32

2005 ) 20 P [ US2004/ 032104 EXAMPLE 21 H F
_[00\990’ . I\‘i{rtl)%m? yla #P1 Pros‘:g_cg% toghatyqesq:nbpd a E)E@W$ WA
perforaked gm L%ﬂairksﬂ-(atmﬁﬁ-pﬁémdﬁﬂié)&g 1 ’Qdﬂay&ﬁ) 1&)%?11% ylj carbamic acid

en[E\3§1 er @ 57 erfqrme
est Ster xim?lg P]Fl)ilpg Z%Mgo:qet@l@. =tplunegtittigrehteoasi tB@ﬂldylﬁtmg
agent wnh ﬁdcwxdnapﬁ’éa hCORE ‘f{edﬁ&{otno({f WheVliir egﬁogﬁ grsch cggﬁgg]@ t)orm the

uor oet hyl uenesu

2-1rif
sulg"ﬂﬂ}ﬂgat ‘V??gac}uéﬁmsll%ﬂ thp H@ﬂmdtdeaﬂdied lreBts. 0@n@10,38pectively, to give
_cme,ﬂj.lpt[(ﬁzt[7cffu0}(§1qe_o%t6r ﬁz groKm.and ﬂfﬁ pl | ?g to formthe

sul fonyl urea was achievéd u3|n hod descri bed

isoﬁd’inc@ﬁsz(lﬁ)-ﬂ%eﬁ}gl}aﬂnen%?carcl}oln\}lr tlgophene-..-lsgﬁonamide. ES-MS (M+H)" =
575, 577 (Cl).

EXAMPLE 22

[0085] An analogous alkylation procedure td that described in Ekample 8 was
performed on [7-fluero-2-(4-nitro-phenyl)-1-0xo-1 ,2- dihydfo—isoquinolin—6-y1] carbamic acid
tert-butyl ester (Example 7) using proparyl bromide as the alkylating agent. Reduct1on of the
nitro group and coupling to form the sulfonyl urea was achieved using the method descnbed
in Exs. 9 and 10, resp. to give 5-chloro-N- ~[({4-[7-fluoro-1-0x0-6-(prop-2- :
ynylamino)isoquinolin-2(1H)- yl]phenyl}ammo)carbonyl]thlophene- -Sulfonarmde ES-MS
(M+H)" = 531, 533 (CI).
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5-chloro-N-[({4-[ 7-fluoro- |

- WO 25058202, 2-tri fl uoroet hyl)ani no] 10

i soqui nol i n-2(1H) -yl ] phenyl ) ami no) car bonyl ] t hi O%Wé%‘gmﬁm"“
-sul fonam de. ES- M5 (MM 577 (Cd). EXAMPLE

22 FNO NIla O ©s - 15 [0085] An

anal ogous Y ion prpcedure to that described in

Exanpl e 8 wasl_ pérf ¢ ne
[7-fluoro-2-(4-nitro- 3yl ) -1-o0xo-1, 2-di hydro-i soqui n
olin-6-yl]-carbamc a teot-butyl ester (Exanple 7)
usi ng proparyl brom de as the al kyl ati ng agent.

. Reduction of the nitro p-and cgupling to formthe
sul fonyl urea was achi eved @ ttﬁ od descri bed
20 in Exs. 9 and 10, resp. to |vﬁ :
5-chloro-N-[({4-[7-fluoro-I-oxo-6- (pr"bp -/. Cl
ynyl am no) i soqui nol i n-2(1H) -yl ] phenyl } _ :
am no) car bonyl ]t hi ophene- 2- sul fonam de. ES-M5 (MtH) +

[0086}531 m](a@gyus BY AN FGOAOAIE H20 dRGCHLLERG04: ﬁ&%Zsl%s
[ 00861

%@%@Bﬁs Ei (I)<yT tnf%onplbelné@e]dﬁff%ﬁtzﬂm? -igguiaplimeyl-¢rrbamic acid

teﬁmkta (Exme 3) paig LehREbHRAZyIbromide as the alkyl ing agent. Reductlon
OfL{ﬂ?fluoro g(? I tro- phenyl)-1-o0xo0-1, 2- aro 1'soqu
f pirogrqnpad g to faimhe %‘%@Pyluu@aywasa@;ﬂweq E&aglﬂieene'ﬂ)od
desmsberdgn Est |9|aﬁdl 0885 Yol 915 BR10ASNL 4- g ent
Reduct i on <§f t hg@nlofgrio 8r oSp an[zg3 %‘Tcﬁ}éflr o)r BB

fugtnrBnypatirdia-2bE)-dinhicaybaminsesgbartyll et hod  descr i bed
in Exs. 9 and 10, resp. to give

thiephens-pubfoRarpide 4 EF 45 (MEERT oraiieary{20nm no] - 7-
fl'uor o-1-oxoi soqui nolin-2(1 H)-yl]phenyl}
arni no) car bonyl | .

EXAMPLE 24

cl |
, | F
T

N O
. o\ 0
H H [|\/>—CI

[0087] | The alkylated intermediate synthesized in Example 23 was treated Wlth TFA
and methvlated with methyl iodide and cesium carbonate. Reduction of the nitro group and
coupling to foml the sulfonyl urea was achieved using the method descrlbed in Example 9
and 10, to give 5-chioro-N-[({4-[6 -[(4-chlorobenzyl)(methyl)amino}-7-fluoro-1-
oxoisoquinolin-2(1H)-ylJphenyl} amino)carbonyl]thiophene-2-sulfonamide. ES-MS (M+H)™

= 631, 633 (2C)).

34



10

15

20

10 t hi ophene- 2-sul f onami de. ES-MB (M+H) + = 617, 619

(Wobhesi3B¥AWPLE 24 C1 | F NOO NS HH ~ 15
[ 00871 The al kyl ated i nternedi ate synt hesi zed %/USZ‘"W“”"“

Exanpl e 23 was treated %;?glﬂifﬁzgand met hyl ated with
nmet hyl iodi de and cesi e. Reduction of the
nitro group and cdupling to formthe sul fonyl urea
was achi eved udN e nmet hod described in Exanple 9

and 10, to give
5-chloro-N-[((4-[6- ( éﬁlorobenzyl)(nethyl)anino]-7-f

| uoro- |

oxoi soqui nol i n- 2(1H) yl ]\ml }/% e nP) car bonyl ] t hi ophen
e- 2-sul fonami de. ES-M5 (‘M 633 (2d). 34
WO 20115/ 1135520 PCT/ U8211114H03 1I§%WPLE 25 F
HZN O O0SO- NS HN/ - [0088] Redlction of

[ 7-fl uoro-2-(4- nltro phenyl ) - 1- oxo- 1, 2-di hydr o- |squ|n

i n-6- te u
[008% was g? ?%ctlt:l%)%g SI ng %ﬁ% n?)trr%gﬂedlﬂ' B {§ﬁ?ﬁ ‘gﬁp’cﬁ?\ 180q tnGlin-6-
yi}- @mb eci@ reridouy lestag Bxemplar Thvidseffettedl QBE tHeTREceW@S outlined in

e B B A S DS LS s
Exa;dp)q:)hlatn)gi\ﬂealﬂ{lﬁﬁo-(6 amino-7-fluoro-1-0xoiso umohn-ZélH)-

onam ES- I\/IS

: b I hi oph I
DR 04%*3‘? e Wogeggé?o&nﬁﬂgmée EPRIF(MAH = 493, 495

(CD).
| EXAMPLE 26
Hae
O
LS
o, L
N )J\ N .S IS
H H UCI
[0089] To a suspension of the sulfony! urea from Exémple 25 (11 mg, 0.023 mmol) in

glacial acetic acid'(O 9 mL) was added formaldehyde (37 wt% in water) (12 uL, 0.16 mmol)
followed by sodium triacetoxyborohydride (11 mg,.0. 052 mmol) The reaction mnture was
stirred at room temperature overnight and concentrated in vacuo. The crude residue was

purified by HPLC to give 5-chloro-N-[({4-[6- ~(dimethylamino)-7-fluoro-1-oxoisoquinolin-

~ 2(1H)-yl]phenyl } amino)carbonyl]thiophene-2-sulfonamide. ES-MS (M+H)" = 521, 523

(CD).
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HBC- NO N~0SS o HHO [0089] To a suspension

ofwd BRssikfonyl urea from Exanple 25 (11 ng, 0,023
mol ) in 1.5 glacial acetic acid (0.9 m) wasPali&yo+032104

formal dehyde (37 wt % i nﬁ%@ﬁ uL, 0.16 nmol)
followed by sodiumtria ydride (11 ng, 0.052
mmol ). The reaction nfxture was stirred at room '
t enper at ure oveMsH¥ht ~and concentrated in vacuo. The
crude residue was p ied by HPLC to give

5-chl oro- N-[ ({4-[6-( ! ani no) - 7- f | uor o- | - oxoi soqu
inolin- 2(1H) -yl]phenyl} N

am no) car bonyl ] t hi ophene- 2- on&higdeo ES- M5 (M+H)
521, 523 20 (d). 35 WO 200 /dS2004/ 032104
EXAMPLE 27 F MeHN O N a O ~pOnSYS N Hy U [0090] An
anal ogous coupling procedure descri bed Exanpl e 10

was perforned on 5

Tooodr (4- Amino- -7-fl uoro-1-o0xa-1, 2-di hydro-i soqui n
O SR B0Y il pdRESice SRt iniseupbiccrus porformed on

[2-(“emingtrhedyl)-UTuog- Coxmencdink - iBdid iRl ey . W
tertt—tm[t}? Sk _X%- SlUl S)Orlam de t %éq%]: Vel q% Oiﬁla &yl methyl-carbamic acid
N [254' [;7? g{@ TETS Py UAY SARRGTCY Y Pl ablekisipberpd-sdfinamaielto give
- Hiyine 6y(nethyBATR)] -0x o inolin- . : '
car bonyl ] t hi opzene[?)g;- soljiloflsoor?gmotljlg.z(lE}Q-whfW%qﬁng) 473.

caridhyF¥idfRkde-28ulfonatRIENES. Mg (N/I—\—HS}O= 9.

" EXAMPLE 28
F
MeHN l X
/ (@)
«

10091] An analogous coupling procedure as that described in Example 10 was

performed on [2-(4-Amino-phenyl)-7-fluoro-1-oxo-1 .2-dihydro-isoquinolin-6-yl] -methyl-

carbamic aqid tert-butyl ester (Example 9) and commercially available 5

sulfonamide to give 5-bromo-N-[({4-[ 7-fluoro-

-bromothiophene-2-

6-(methy1amjno)-1-oxoi_soquinoiin-Z(lH)-

- yl]phenyl}amino)carbonyl]thiophene-2-sulfonamide. ES-MS (M+H)" = 551, 553 (Br).
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AN S S HHBr .[0091] An anal ogous coupling _
PWRCRGNAIISs8S that described in Exanple 10 was

performed on [2-(4-Ami no-phenyl)-7-fluoro- | PCT/US2004/032104
- 0Xx0- 1, 2-di hydr o- |squ|%ﬁﬁg§ met hyl - 15 carbam c
acid tert butyl ester ( and commercially

avai | abl e 5- br onot hy ophene-2 sul fonam de to give

5- br ono- N- [ ( { MeliN or 0- 6- (et hyl ami no) - 1- oxoi soqui no
din-2(1H) -

yl 1 phenyl } ami no) cargon

‘]7t hi ophene- 2- sul f onam de.
ES-M5S (M+H) + = 551, & ). 36 WD 2005/ 035520

PCT/ US2004/ 032104 VP 9 FQ 6cNO NO ~p ON
Ns S HHCH3 [0092] To a i\ St L] phosgene (9
mg; 31 nol) in dichloronethanel ( 2@—6}43/\63 sl owl.y
"added a soluti-on of

[ 2-(4- Al ni no- phenyl ) - 7f|uoro | -oxo-1, 2-dihydro-

0000 35 DRt b B Nic TP ERE il o b Shbromatane 0.2 )
wa&dalmﬂlv (addmlet dohutien 6£[2Q4MAhino- ‘ﬁh%nmg)rwtﬂkt[f? \é\@,églslb lto:r(g Vr\g;

re for 15 mn
isoqu R A s A A o iy esrtmasmm RiwoOpNdE (27 1L,

_ 5 27 | .
ISG?ﬁiolf);fﬂ Iafgh%?(énéﬁ%lgarno .0 1‘1}‘1%2 ?li@jljr%xﬁ gt 10 tﬁpge%gge for 15

ming. g this sohytied wes theo guickie aphded a4 srrlencfrocsf ﬂﬁetﬁymmopﬂ'éﬁ@-z_

s S N

Thegoidhuerwsuthbmi@red I’Adrooﬁﬁ&ﬁﬁéﬁt[ﬁ& &t ltSQmQ' e pe%agynm&%ture was then

| urea as a cl oud he cru
i PR ek MO SYHEL, dried rronporsuti
déiatrmeﬂt R0 62 £RNEE V.
con o gi £RE eRbE ﬁﬁﬁgylhféa é'%gah@m}dg B eﬁg}lx}u}‘}g?_&a

di B,n ,Egoduct as yell ow o1l
e gf"v ‘ﬁ?’c?ﬁﬁe (3&5%“ FPrNaes fqr 1[54m@ﬁaa¢r¢meﬂra‘tédjmnae&o to give

the crad©fisQGridae ds ReiBdwloirnith MQ?M U&E@ a[%?\% nyJ ré%%‘ﬁé/) of N-

t hy Ith|o hene- 2-sul f onam d

{4 qumo- -ﬂz}@w i-oquwat@mlm(zﬂmldﬁ)enﬂlmm)darb&n% 8. 80
metﬁﬁldmopixeﬂe 2-shilfonathiddas 2 ¥1fi0sofi POES %IS ’aMlﬁ) = 557 1; 11'_1!){ NMR

: (DMSO d5) 6 (ppm) 8.84-8.80 (bd, J=4.5 Hz, 1H), 7.66-7.60 (d, J=12.8 Hz, 1H), 7.50-7. 44

(d, J=8.8 Hz, 2H), 7.40-7.36 (bs, 1H); 7.25-7.15 (m, 3H), 680674(bs 1H), 6.74-6.66 (d,
J=8.4 Hz, 1H), 6.56-6.48 (bs, 1H), 6.50-6.46 (d, J=8Hz, 1H); 2.82-2.77 (bd J—45Hz 3H).

. EXAMPLE 30
. .
MeHN
0
N
| = J\O\\S//

N~ "N’ S\
H H ||
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(d, J=8.8 Hz, 2H), 7:40-7.36 (bs, 1H), 7.25-7.15 (m
3WO20§w/0%Q~.2 -74 (bs, 1H), 6.74-6.66 (d, J=8.4 Hz, 1H),
bs, 1H), 6.50-6.46 (d, J=8Hz, 1H). PCT/US2004/032104

2 J=4 Hz, 3H).. 20 EXAMPLE 30 F McHN O
[00333 | 'ﬁ’éfgg?gius S‘ﬂé@%‘“"%%%méﬁesﬂsot%mpmcedure to that
deSEﬁHdthﬁsEQa:ﬂ;Aé 08249 FerfdrPOPS [Au-AR3LE stlgf.ony, ur e
dih (grupl [ n’glala g g}é_gplrg%t ection %r@%cedur‘gﬁggd)sﬁhpgm 1'°X°'?7'

TG -y Y@W@Clﬁéﬁf—buﬂybcbt@r@xample 9) and 5-
eth}/12hi {ptre ¥ 50 |

gll hngITreo |sog°3|gﬁﬁéut%] é’eN ﬁ‘{furirg? %9065:%18?3 L-oxgisequinolin-2(1H)-
Yl)RbéleU%Utl‘y}lcafb@n}é}b-(ﬂ@xhhplb}enéaz aﬂﬂmamde ES-MS (M+H)" = 501.1.

et hyl t hi ophene- 2- sul f onam de to give N (

{[4-(6-am no-7-fluoro-1 -oxoisoquinolin-2(1 H 5

yl ) phenyl ] am no} car bony]| 2 5- et hyl t hi ophene- 2- sul f onam

de. ES-M5 (M+H)+ = 501.- LE 31 F MHN O N

~0SS O OHH 10 [0094] An anal ogous '

‘sul f onyl ur edetiy ing and de-protection procedure to

that descri bed ampl e 29 was perforned on

[ 2- (4- Ami no- phen uoro-1-oxo-1,2- .

di hydr o-i soqui nol ilg- - et hyl - carbam c acid

tert-butyl ester ( @’ g o

propyl t hi ophene- 2- sul f onie d 1 deg to gl ve

N- ({[ 4- (6-ami no-7-f1 uoro-1 - ¢gkoi ogyj n

2(1Hy -yl ) phenyl ] am no) CH

car bonyl ) - 5- propyl t hi ophene- 2- sul f onam de. ES- Vs ( MtH)

15 515.1; 1HNVR (DMBO-d6) 6 (ppnm): 9.06-9.00 (s, 1H),

[00%4]66- 7. @@ apdogals k@lfehyhizea CHE&)I]I; glgizde EI‘O%U&IQ]%I’O&C({%&J té)@qat
des%goed i %X%%Pﬁszz ‘ﬁ_{geﬁz gl)iftj@né_ fx.auno\jgl]gengl)ﬂzﬂUQro “Hhoxo-1,2-

d1h3@1r<7—$06u1ﬁcﬁm(@yl]-Jne&;y‘l-clﬂbamic ddld tebr- By Qs A8 (ﬁ)@ﬁlple 9) 'E')u‘l 5-
pro;@flt%%bgen%—g-sgl?fbnic acid amide to give N-({[ .
2(1H)-yl)phenyl]amino}carbonyl)—5-propylthjophene-2-sulfonamjde. ES-MS (M+H)" =
515.1; 1H-NMR (DMSO-dG) 5 (ppm): 9.06-9.00 (s, 1H), 7.66-7.62 (4, J=12.4 Hz, 1H), 7.62-
7.58 (d, J=3.7 Hz, 1H), 7.48-7.42 (m, 2H), 7'32f7'26 (m, 2H), 7.24:7.20 (4, J=7.3 Hz, 1H),

4-(6-amino-7-fluoro-1-oxoisoquinolin-

6.96-6-90 (d, J=3.6 Hz, 1H), 6.74-6.66 (d, J=8.4 Hz, 1H), 6.58-6.48 (bs, 1H), 6.50-6.46 (d

J=1.3 Hz, 1H), 2.84-2.76 (m, 5H), 1.68-1.56 (tq; J=7.3, 7.6 Hz, 2H), 0.94-0.86 (t,J=73 Hz

~3H).

EXAMPLE 32

_ F

MeHN

@]
O
o. 0

N/U\N'S ~S_F
H H \E/)—{
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J=7.3 Hz, 1H), 2.84-2.76 (m 5H), 1.68-1.56 (tq,
JWD, Bys/iiBsdo Hz, 2H); 0.94-0.86 (t, J=7.3 Hz,
EXAMPLE 32 FMeHN |1 i O NO HHSIYSF %E)”lysg@é/‘m““

: [0(\96] 20U5/ WOMWQ{QQ&M? #nb Q0S %?Ateépongg%lﬁé)lgofcbﬂlat

d gfon Iurea coupling and dé-protection pro
eﬁ”ﬁ m gxapple B wap nerét@ﬁ‘iwle [226- m@@hérqﬂ)mdlu&ﬁ-l -0xo-1,2-

dll{y&'o(léloqﬁiﬂbHIQB yﬂf}ﬁ&}{%ﬁ gaaHléj.Q& H:%/'trglétg}, %s’é%(gxwla 9) and 5-

I hydro-isoquinol i

ﬂ(u@;opmgm-gmopégneeft st(lﬁmﬁrqcidarﬂ)ie a)fr@véN ({[4- 6-a.mm(§> -7- ?uoroll\;e
Su onl c acli am de 0
oxﬁ*JgFﬂFﬁr;%@h?l)ﬁé)ﬁﬁené/ﬂf‘f'r%car?hong>éx Gt e itiopherk-2-sulfonamide,
ESHS 3]1; aHL
L e e R SRR O Gl bt o
{ § fmgghy, 2387410 &WS(SBI\IE@ t6), 786( PP, 1H), 7.28-7.24 (m

2

- 1H§ 77>Q 78186‘(4 1&3,7 ﬁthH) 77 @67 @6 % :{fﬁ 6 755%?)@(% giﬁ)z 1H), 6.52-6.46

@57”@664'8 é%idﬁ =7 3 iz, IH) zsmmam_mﬁ)z, 3f).22- 7. 18 (d,
J=7.7 Hz, 1H), 7.12-7.06 (m 2H), 6.72-6.66 (d J=8.4
Hz, 1H), 6.52-6.46 (bs, 1FD 6.48-6.44 (d, J=7.3 Hz,
1H), 2.81-2.77 (bd, J=4_7 Fg 10 EXANPL 33 F
MHN -1/ O N\ Aosc%&m@i_/ CN [0096] An
anal ogous sul fonyl uFea coupling and de-protection
procedure to Waa descri bed in Exanple 29 was
performed on [2-( no- phenyl )-7-fl uoro-I-oxo-1, 2-

~di hydr o- i soqui nol i n8-yP- met hyl - car bani ¢ aci d
tert-butyl ester ( e 9) and 5-

O
N~ N7 S
H H | /) —CN

[0096) An analogous sulfonylurea coupling and de-protection procedure to that

descnbed m Example 29 was performed on [2- (4—An:uno-pheny1) 7-fluoro-1-oxo0-1,2-

dihydro-isoquinolin- 6-yl]-methy1 carbamic acid tert—butyl ester (Example 9) and 5-

| cyanoth10phene—2 sulfonamide to nge N-({[4~(6-amino-7- ﬂuoro 1-oxoisoquinolin-2(1H)-

* yl)phenyljamino} carbonyl)-5- -cyanothiophene-2-sulfonamide. ES-MS (M+H) = 498.1.

EXAMPIE 34

MeHN
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cyanot hi ophene- 2- sul f onam de to give N ({

[ dvd fimdegsH9- 7- f 1 uor o- | - oxoi soqui nolin-2(1 H)- o
yl ) phenyl ] ani i no} car bonyl ) - 5- cyanot hi ophene- 2-R{/¥3aH #2104

{ge. ES,MB (MrH) +-= 498.1. 20 EXAMPLE 3 4 F MHN 0
_[ooélﬁ 0S ﬁ“ﬁnﬁo¥°%%f°n§§“%°2ﬂ®£@wmgtectlon procedure to that

desdribéd 126l OBPAA Inel iRl onAP- (RAR %mﬁy—bffg{]&cl)- [o?(%-l,.’l-

d.hcougI I ng and de-protection procedure to’ th
ihygrestspaadine ry smgthyl-earbgmigagidget-butyiestenExample 9) and 5-

metﬁ&yﬁﬂopﬁ%él@:sﬁhﬁﬁ d)rf]’:t% g{\//}? F?ﬁg?h&?%g@}%ﬁ?@— L-oxejsoquinolin-2(1H)-

di hydro-i soqui nol'i y

yDphesy ]aggwcmmgfs-qwmem-sma&ﬁde. ES-MS (M+H)" = 503.1; 1H-

| NW%Q%@%E %‘f%ﬁs‘go‘;mnkgg‘ﬂgﬁh&l :’/1%1 2 1Hz(HH) 752-7.50 (4,

J=3 $I5zp hHy) Yl 48emmin@) J=8.8 Hz, 2H), 7.34-7.2 = s = 1
q boiéy_/tl), % gl et ﬁl) | t hi op oo e Gul f oy e B JR720 (4 J=73
Z’g 19 #0-ehl, £57- 7 He, 1RO PeRB0O(s6) BS §.5d =07 Ha; OHYG.44-6.40

d, Jes.3 HA H), 5.98s. dy gd5H3. iz, 2k D2-7.50 (d,

( \(1:33.}%#)1%&,) 196% i;z @Oi{g 27'.844'17%45(1’@2%‘7’,}62%0 , 7.34-7.28
(d, J=8.8 Hz, 2H), 7.25-7.20 (d, J=7.3 Hz, 1H),
6.74-6.68 (d, J=7.7 Hz, 1H), 6.56-6.50 (bs, 1H), 6.52
(d, J=7.7 Hz, 1H), 6.4456AMPIEGR®, J=3.3 Hz, 1H), _
3.94-3.92 (s, 3H), 2.82-2.78 (bd, J=4.4 Hz, 3H). 10
EXAMPLE 3 5 \EyMeHN O O N CpO0O S HH [0098] A
anal ogous sul ton ga coupling and de-protection
procedure to that\_X5 described in Exanple 29 was
performed on [2-(4-|Am ho-phenyl)-7-fluoro-I-oxo-1, 2-

di hydr o-i soqui nol i n= get hyl -carbam ¢ aci d

tert-butyl ester (Exanpl ) @mgcﬁg 5
N N~
H H \E/\/»:
[0098] An analogous sulfonylurea coupling and de-protection procedure to that

described in Example 29 was performed on [2-(4-Amino-phenyl)-7-fluoro-1-oxo-1 22
dihydro-isoquinolin-6-yl}-methyl-carbamic acid tert-butyl ester (Example 9) and 5-
ethynylthiophene-2-sulfonamide to give N-( {[4—(6-ai’nino-7—ﬂuoro—l -oxoisoquinolin-é( 1 H)-
yl)phenyl]amino}carbonyl)-S-ethynylthiophene-.?-‘sulfonamide. ES-MS (M+H)" =497.1:.

1H-NMR (DMSO-dg) 8 (ppm): 9.22-9.18 (bs, 1H), 7.70-7.66 (m, 1H), 7.65-7.60 (d, J=12.4

Hz, 1H), 7.48-7.42 (d, J=9.1 Hz, 2H), 7.40-7.36 (m, 1H), 7.32-7.25 (d, J=8.8 Hz, 2H), 7.24-
718 (d, =77 Hz, 1H), 6.72-6.66 (d, J=8.4 Hz, 1H), 6.58-6.48 (bs, 1H), 6.50-6.46 (d, ]=7.3
Hz, 1H), 4.86-4.84 (s, 1H), 2.82-2.76 (s, 3H).
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et hynylth| ophene- ? sul f onam de to give N-( {
[deﬁmqgg,?q 7-fl ugro | - oxoi soquinolin-2(1 H)-
a

yl) phenyl ] am no) car bonyl ) - 5- et hynyl t hi ophene- 2BCSTU$280032104
m de. ES-MS (M+H) + = 49 | H NVR (DVBO-d6) 6 (ppn):
9.22-9.18 (bs, IH), 7. 7&%@&5@ 1H), 7.65-7.60 (d,
J=12.4 20 Hz, 1H), F7 48-7.42 (d, J=9.1 Hz, 2H),

7.40-7.36 (nMeHM) :+7.32-7.25 (d, J=8.8 Hz, 2H), 7.24-
7.18 (d, J=7.7 6.72-6.66 (d, J=8.4 Hz, 1H),
6.58-6. 48 (bs, 58-6.46 (d, J=7.3 Hz, 1H),

4.86-4.84 (s, 2.82276(3 3H). 40 WO
2005/ 035520 PCT/ US200 04 O EXAMPLE 36 F MeHN O 0

OSo S HH/ / CONH2 [ Ah Iogous sul fonyl urea.
coupling and de-protection pHocé{j é@,qp;, 5 :
descri bed in Exanple 29 was perfor

[2 (4- Am no- phenyl) 7-fluoro-I--oxo-1, 2 I
§;hydr o- so i nol || - 6- met hyl -carbam c acid
r t- but gfég%qs %{g’% F%C(gl})h% #nd de-protection procedure to that
desmamxxﬁmrmwﬂﬂwyﬁaﬂ%nﬁ B 200 VE 1. _
dih ‘S‘%D %‘ g} 0- 74fl uo?o ox0| soquf) n?bVﬁﬂuom _Oxo 1,2-
%‘ glmn ﬁﬁﬂﬁ'e&lm Ly e@rwrdﬁeyt-taxtmsmw 9) plsene

Z?Zﬁ%&:tlﬁgﬁ@hﬁbg%gO it :éﬂfé)lﬁ lgl{Fl élagnlno-%guo%mlb?soggmolm—

enyl]ammo}carbonyl) 5-carboxamidethiophene-2-sulfonamide. ES-MS (M+H)"

=516.1.
|
' EXAMPLE 37
, F
MeHN .
| o
= -N
| D
N7 NN
H H D
1 Ci
|
[0.1 00} An analogous Suilfonylurea coupling and de-protection procedure to that |

described in Example 29 was p?rformed on [2-(4-Amino-phenyl)-7-fluoro-1 -0x0-1,2-

dihydro-isoquinolin—6-y1]-meth:yl carbamic acid tert-butyl ester (Example 9) and 4-

chlorothiophene- 2-su1fonam1de to give N-({[4- (6-am1n0—7 fluoro- 1-0x01soqu1n011n-7(1H)—

yl)phenyljamino’ lcarbonyl)—4-chlorothlophene 2-gsulfonamide. ES-MS (M+H)" = 507.0,
509.0 (CD).
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Cl [0100] An ana&ogous sul fonyl urea coupl i ng and
Ao on procedure to that 15 described in
Exanﬁ@%ﬁg%bmasppeﬁforned on PCT/US2004/032104

[ 2- (4- Al ni no- phenyl ) - 7- %S-OXO-
di hydr o-isoqui nol i n-6-yFf= carban1c aC|d
tert-butyl ester (Exdnple 9) and 4-

chl or ot hi ophen#eftl onami de: to give

N- ({[ 4- (6-am no- 7- fluo o- | - oxoi soqui nolin-2(1H)- Y
) PhenY 1 1
ani no( car bonY1) - 4- chllgr
(MrH) += 507.0, 509.0 (C

hi hene- 2-sul fonam de. ES-MS
4 M\DOZOOS/ 0355211

“PCT/ US21104/ 1132114 EXAMPL N '\S\ZIS N g NO ~pSO H
HS CHs [0101] An anal ogous sul f gnyl coupling and
de-protection procedure to that 5 des ibed in
Exanpl e 29 was perfornmed on ~ CHy4

[ 2- (4- Ami'no- phenyl)-7-fluoro-I-oxo-1,2
di hydr o-i soqui nolin-6-yl]-metlryl - carbani ¢ aci d

[019M t - pu iyl anslogeys sﬁﬁm@gmleectﬁl))hﬂg shdder@bidttion procedure to that
desérme? F{]E{L%lpgem%]nlggs?pe? e%g)l?[')g )é— dgg\w LRhﬁBy‘)ﬂ fi‘{o_{%l-oxo_l 2.
dlhxdr()-gﬂqelmwl}ra@'ﬂyﬂﬂimﬁyltvama{xﬂc AridRithokyl Biep g?x‘ﬁﬁl’g?e L%Q%@éﬁlyl-

thio &e—ﬂ%&%@@ E?_p' _§4(%&79‘({1§‘T“@E®i] qq%ﬁ);%:gqogﬁg@mgohnﬂ(lH)

yl)p;hﬁgtﬂ}amﬂd}lb&%@@%ﬁeﬂgltﬁlﬁghéﬁgipsru%ﬁé}ﬁlhgnE@ﬁ\qg LS L9871,

EXAMPLE 39
- F '

MeHN

: !
: 0
RN
RO,
| N7 NS
| H H \E;{1
|

.; : Fr
i .
- [0102] An analo gous SLlllfonylu'rea coupling and de-protection procedure to that

described in Example 29 was p:erformed on '[2-(4-Aminb-pheny1)—7—ﬂuoro-l-oxo-1,2-
dihydro-isoquinolin-6-yl]-metﬁyl-carbamic acid tert-butyl ester (Example 9) and 4-
diﬂuoromethylthiOphene-”-sulfonamide to give N-({[4~(6-amino-7-fluoro- 1-oxoisoquinolin-
2(1H)- yl)phenyl]ammo}carbonyl) 4- dlﬂuoromethyltluophene—’)-sulfonamlde ES-MS
(M+H)" = 523.1; 1H-NMR (DMSO ds) & (ppm): 9.24-9.16 (bs, 1H), 8.34-8.28 (m, 1H), 7.88-
7.84 (m, 1H), 7.66-7.60 (d, J= 12.4 Hz, 1H), 7.48-7.42 (d, 1=8.8 Hz, 2H), 7.34-7.26 (d, J=8.8
Hz, 2H), 7.25-7.20 (4, J=7.3 Hz;, 1H), 7.19-6.91 (1, J=55.3 Hz, 1H), 6.72-6.66 (d, 8.4 Hz, 1H),
6.58-6.48 (bs, 1H), 6.50-6.46 (d, J=7.3 Hz, 1H), 2.82-2.77 (s, 3H).
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l
described in Exanple 29 was perfornmed on

[ phenyl)-7-fl uoro-1I-oxo-1, 2- 15

dz‘;}d@&%f}goqw notin-6-yl]-meth yl-carbami c adiCd/US2004/032104
tert-butyl ester (Exanple 9) and 4

di f1 uoromet hyl t hi ophene-2-sul fonani de to give
N-({[4-(6-am no-.7-fl uoERAMPX©USOQUI Nnol in- 2(1

H) - yI)phenyI]an1no}Ngfbonyl) 4-di f | uor onet hyl t hi ophene
- 2-sul fonam de (N%FD 523.1; 1H NMR (DWVSO d6) 8

(ppm): 9.24-9. 18 Mhs4H), 8.34-8.28 (m 1H), 7.88-
7.84 (m 1H), 7.66-71.60 (dy J=12.4 Hz, 1H), 7.48-7.42
(d, J=8.8 Hz, 2H). 26(d J=8.8 20 Hz, 2H),
7.25-7.20 (d, J=7.3 Hz 1%%6 91 (t, J=55.3 Hz,
1H), 6.72-6.66 (d, 84Hz %806 48(bs 1H),
6.50-6.46 (d, J=7,3 Hz, H) , 42 \WO
2005/ 035520 PCT/ U8211111/ 032111'1 EXA 40 F MeHN O
0SO NNS HHC 5 [0103] An anaFbgous sul fonyl urea
coupling and de pfotection procedure to that

[01 scrib | & %9 was erforned on '
g (4- Am Ao Oﬁ% onyl IF?WB g «'g;gldielprgtectlon procedure to that

desdmbeyldm Bxamplé] 29 nas pe@foﬁnéd dr [Qf(h%n%%fﬂﬁgi{) 9. @lﬁ)lr(g 1-ox0-1,2-

nple 9) using '3

dih (ﬁr t-but es _
¥ Pésr?ﬂ]é]ﬁ H? Flflﬁ"éﬁ( '(f:a@é‘i"ﬂ’ g tgu-batyl ehier Gixapiplerﬁg using 3-chloro-

=Dk itk R ol S o
oxo&oﬂpxaﬁﬁ)é}{é Hyy Qghqn@%m@}@arbmlmch&r@ﬁﬂdﬁhm beulfdhamide. ES-MS

il% —050(7@' 309. d@B\“‘{E ﬁ%ﬁ]@&é 613)7§ @8"%) 8 %g %2928 N bgi%J o8

gL 66 Z@O («i;IJ—lJZ:BHS, 1D, 7.48) .40 (4,308 3. 125 264, 7. §O‘82§£&"|ZJ=8 8 Hz,

7 4-
ZH)ZH%‘ TR0LE Zlg?gf(@ 15 - 71?9%2 161)5%72(56@ (d( 58, 411:;4)ng|)6 56-6.48
(bs 6/ EB06. 8086 (&) =23 Hz31H 2.51H)75 @, BB- 2. 75 (s 3H). 15 -
EXAMPLE 41 F MCHN O N

EXAMPLE 41
F

N

MeﬁN
A0 _
o KN
AW LY,
-: HaC
[0104] - An analogous sulfonylurea coupling and de-protectlon procedure to that
descnbed in Example 29 was performed on [2-(4-Amino-phenyl)- 7 fluoro-1-0x0-1,2- |
dihydro-isoquinolin-6- yl]-methyl carbamic acid tert-butyl ester (Example 9) and 3-methyl-
thiophene-2-sulfonamide to g1veN ({[4-(6-amino-7-fluoro-1- -oxoisoquinolin-2(1H)-
yl)phenyljamino} carbonyl)- 3-methylth10phene 2-sulfonamide. ES-MS (M+H)" =487, 1; 1H-

NMR (DMSO-de) & (ppm): 8.96-8.92 (bs, 1H), 7.86-7.82 (d, J=5.1 Hz, 1H), 7.66-7.60 (,
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]
9]

I .
0O HHS H3C[0104] An anal ogous sul fonyl urea
coupling and de-ptotection procedure to that
dé¥epioperssion Exanpl e 29 was performed on :
2?&&3 Ani no- phenyl ) - 7-fl uoro-1 - oxo- 1, 2 20 PCTIUS2004/032104

¢ B, $66:Ti40qhi, nﬂﬁ 7yj_17 @@Eﬂj %{)gs"‘z%?gb ?d afqu Hz, 1H), 7.03-7.00

at t t

t"ﬁlgopfﬁé;% é%;ﬁ%%ﬁ(ﬁ‘a H?dI‘BL 6é6 6.48 (bs, 1H), 6.50-6.46 (d, J_77HZ
1E)-2.83-3.7¢ Grdarda0r7 FHhuen fv,l ? og}ﬁoqul nol i n-2( 1H) -

yl ) phenyl ] ani no} car bon met nyl t hi ophene- 2- sul f onam
ide. ES-M5 (MtH) + = 4871 1H NWR (DVMSO-d6) S (ppm:
8.96-8.92 (bs, 1H), 7.86-7.82 (d, J=5.1 Hz, 1H),
7.66-7.60 (d, 43 WO 2005X30p2@ 4sMIS2004/ 032104 J=12. 4
‘Hz, 1H), 7:46-7.40 ( 2,?%@347-7.26.(m 2H),

7. 24720(d J= 7,1{@ 1H), 7.03-7.00 (d, J=5.1 Hz,
1H), 6.72-6.68 ‘ Hz, 111), 6.56-6.48 (bs,

111), 650646(d 7dj|z, . 1H), 2.82-2.78 (bd,
J=4.8 Hz, 13H), 2.45-2]7437(s, 5 EXAMPLE 42 F McHN

- O N OSO HH [0105kAn ...I us sulfonyl urea
coupling and de- protectlon KkJ@o t hat

described in Exanple 29 was -e

[ 2- (4- ono- phenyl ) -7-fl uor o- I-ox% 1H2- W:iib

di hydr o-i soqui nol i n- 6-yl ] - met hyl - carb c acid
tert-butyl ester (Exanple 9) and benzenesul fonami de to

[mgahve N (elankibobls Tbaort 03k 4001 SO 0L L 2(L

des%’ﬁ%ﬂ %w%{ Sllgr?ns BTf? OE;ILCF\ISAQ{Q( ( ChEfiraephelyl{-PPRoro-1-0 L
dih§drd-BsoQuidir- @53/1] Iﬁé'l%yl 7(:?:.5]33&60 dacug t_egtquﬂj estg]_@ixampygg)mxz4
bene@estﬂgogargﬂg to g}cgt Nl A @@-ﬁnﬂ&ﬁ(ﬂhor@-?%xglsgq%u'fglm-%ﬁ_%)—

et hta L 48 (bs
o 1e 4}3@ ng)gc ( gonyg)"%n% ulfoifﬁfdde EgZMS (M+H)" = _
H—NM'P (AMO —56) 8 (ppm): 9.13-9.06 (bs, 1H), 7.98-7.92 (d, }=8.4 Hz, 2H), 7.70-

7.56 (m, 4H), 7.44-7.37 (d, J—s 8z, 2

H), 7.39-7.24 (d, J=8.8Hz, 2HY), 7.21-7.18 (d, J=7.3
Hz, 1H), 6.74-6.66 (d; J—84Hz 1H), 6.56-6.48 (bs, 1H), 6.49-6.46 (d, J=7.7 Hz, 1H), 2.82-
2.76 (bd J=4.4 Hz, 3H). o

| | EXAMPLE 43
_ Tnﬂuqromethanesulfoni;c acid-7-ﬂuoro-_1—oxo-l.2-dihvdro—isoquinolin-6-v] ester
. o
. NH
B =
[0106] To a chilled suspensmn of 7-Fluoro- -6-methoxy-2H-1 soquinolin-1-one (from -

Example 3) (9.65 g,

50 mmol) i m dlchloromethane (200 mL) was added neat boron tribromide
(21 mL, 22

0 mmol) via syrmge The yellow suspension was stirred at room temperature for

17 hr. The reaction was slowly poured into methanol (300 mL) on an ice bath. The resultmo

‘solu
tion was concentrated in vacuo washed and concentrated several times with methanol

44



10

20
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30

-give crude product. Silica gel chromato graphy usmw 5

| | | |
2.76 (bd, J=4.4 H; 3H). EXAMPLE 43
Tri fl uor omet hanésul foni c aci d
7-Wbefs@3dszox0- 1. 2-di hydro-iso uinolin-6-,i ester O
F'NH 20 TfO [0106] To a chilled suspension of PCT/US2004/032104
| -one (from Exanple

e Sae G A OO o 100 (RSO &
, (PB%‘%I a?) B@‘f(ml)r?l 1 @riyer.ofgl L. - 220 mol) via

méd‘pnge The yel | ow suspension was stirred at room
er at lTDQSst'pEn &Eoflm eaction was sl ow
Mﬁlﬁﬁﬁ 5150 metsrl1 anol (—% C}E‘%p hﬁnoiﬁ’ PEWIR 190 mThewas added
resul’ ity Lfollpwednbns plemmibfiior sl mﬂm@flﬂg y\%hgéj y
nnapk)lpomnﬁﬁfggwgr ggégﬁ%é[%\fmas W't h met hano AQL _
035520 PCT/ US SFUABXEIe WD sted anem temperature -

: _'fo Zﬁg gﬂ re;ct&ﬂ:tqiéntg iethal athag: (600 gLy, dJ@asHJ&l 91 Yat%r % X IX?O 17@) (dad brine

. d, 1
2 ﬁmlplﬁ@or%mc(@%r as 813&512730{er bocigh aﬂfs@sﬁbmdoébﬂaémﬂa@ed7ane dried

-to ?ve & gqrdp pmdad;t wllhc}pwaé ﬂitﬁiﬁteg W di‘gh)oroméc'th /gexane (2: 1) to give
1 1 | owe

nge(gl?/%t rf?% for ” qr@e{;hzmeﬁelﬁ(nlﬂaoﬂd @-rﬂlﬁge-ﬁ (5(0”1”? d}hydro- '
1S0gw@ine llreﬁ-\ml &er.OVIBIN y Lgaction mxture

B I. m DR&S gt u&gm)fé;q% 6.95 €s,Hp, 7.26-7.29 (t, 1), 8.11-

robmten‘per
818’3‘??%0 Lﬁle&’ﬁf’o”et hyl, acetate (600 nmL), washed with
water (3.x 2 X50 nL) and brine (250 nlL). ‘The organic
| ayer was dried over sodiumsulfate, filtered,

concentrated and dri ed ive 24 g crude product

whi ch was trlturaged WEM&L@&OHH hane/ hexane (2: 1)
to give- 1 r¢-9Q% i Ltﬂmfeiéd-\_)_
trifluoro ape-ul foni c_ac st etgogvmet_h"l :
7-f1 uor o- 1}-Carbamic utif @ri- By ¥§ter93ter
1H NWVR (Dl\/ISOd6) 8 (ppm: 6.6356.65 (s, 1), 6-7.29

(t, 1), 8.11- 8. 16 (m 2), L1 (br s, 1). EXAVPLE 44
L-Fluoro-1-oxo- (2-trinet .| %M et hoxvrnethyl) 15
1 2-di hvdro-i so ui NOoBdANG- rbamc acid tert-butyl

ester O | |
. .
[0108] To a solution of. tuﬂuoromethane-sulfomc acid /—ﬂuoro—l-oxo-l »2-dihydro
i1soquinolin- 6-yl ester (105 g, 3 3.8 mmol) in THF (155 mL) at 0°C was added neat 2-
(tnmethylsﬂyl) ethoxymethv] chlonde (SEM-CI, 15 mL, 85 mmol) dropwxse oV
followed by neat DBU (19 mL, I12/ mmol). The reaction slurry was stirred at rooi’n
temperature for 2hr, diluted w1th ethyl acetate (600 mL) washed with 0.25N-HCl (200 mL)
] . )
water (200 mL) and brine (250 mL) dried over Na,S0,, filtered, concentrated and dried to- -

er 5 min,

-20% ethyl acetate/hexane as eluent
gave 9.2 g(62%) of pure SEM-protected triflate. . 1H-NMR (DMS O"d.ﬁ) 6 (pﬁm)' 0.085 (
e :0.085 (s,
), 0.81-0.85 (d, 2),3.53-3.57 (tl 2),5.32 (s, 2), 6.72-6.74 (d, 1), 7.56-7.58 (d 1), 8.12-8.14
(d, 1), 8.20-8.23 (g, ). o

209
2 g, 29.2 mmol), dry powdered cesium carbonate (11.3 g, 34.7 mrnol) 9.9-dimethyl-4,5-
b1s(dlphenylphosphmo)xanthene (Xantphos 1.45 g, 2.5 mmol), and
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o
W

+ reacti)was diluted with ethyl écetate (400 mL), washed with w

product. This crude materia] was dissolved in 1M tetrabutylamm
THF) and stirred at 65°C for 2 ’

mL), washed with dilute HCI (10

NSEM BocHN [0108] To a sol ution of
trifluoronethane-sulfonic acid 7 -fluoro-1-o0xo0-1, 2

divhy diusnsskmoqui nol i n-6-yl ester (10.5 Q g, 313.8 nmol)
in THE (155 nlL) at OC was added neat 2- 20 PCT/US2004/032104

trid(EbbapRt; ' - ot hox thyl chloride (SEMO, 15
_ r$ i 1L xmg%&%egoxé)rdbu%&f‘g‘ém@éﬁéb% h38 2.f0083 awed PR DRRL A
atrmdlf(rq,girMHFIm wDPlvis adﬁE@tJtﬁégg%kf)?ndzthgr ry was sStt iirrre(ri eol7 )
fogm(%g}l %{gm{ge ature for 2hr, dilute \/\ﬂ“ﬁ“’é%ﬂ?ﬂ at 70°C
acetate (600 ffegﬁ%%h‘@é dpited VOt ENARB0 GR00 filthred
conggttzated 12 @vertl) o afy ' . m.),.dried over Na2 ,
eonc%ent |}*Z\ gg&’g’n‘g]%g?iwg E’Q’Tﬁed bg'icﬁ’]_élﬂélii gfematography.

= £d .
N @;%{agi t;? Egﬁﬁp/é@cag |to giw;ﬁnh;g @P/@mguﬂzéfwﬂ?lgg%_%%{% @5_&;/_ hﬁmeihyj_’ |
_ silam SRENANE Ay Gluent . - ve 9.2 0
SgéM pr)'\ot ect egp’ 't? ??‘f'ﬁ%flg(?qumaﬂl%lz'WFB@%@F@eﬁfmt@l gster. ES-MS

o™ 400¢ 1H- ' - 1 30 ' ‘ '
01085400 TH-19YR (DMHO-8,)88 ddn).l)%?.1'07(_§,;59§§o7§%§.§6&?,'zi,)zl?.% s, 9), 3.51-

3 " 6 12-6: 74 ~ )
] 3.5%(%)_, g.:%ﬁs, z)(,g;a%lé)%o (81;-12))07- 6-284(d, 1)17.82735G8] 1), @.o§-s€’<§7y(d 1)
| , e El

9.45 (sadk)was conbined the triflate (9.2 Q 21 1 nZtno
t-butyl cazbamate (3.42 g, 29.2 mmol), dry powdered
cesi um carbonate 11E o b> 34.7 mol), __

9, 9-di net hyl -4, 5- - 30 bi s(di phenyl phosphi no) xant hene’

(Xant phos, 1.45 g, 2.5 BRAMPRLRS 45 WO 2005/ 0355211

4

HG ludr'o52(g(;l)l '%-/ i 2-' 04
tris(dibenzylT 1'1' 1R O )-mg vl eqrBami RatidteAduty] ester

0.38'g, 0.83 mmol Pd). Under at osphere, dry TH
(140 nm.) was added to the flask, and the m xture was
stirred at 70C for 3 hrk ooling, the reiaction

was diluted with hexane (80 m‘L),N‘f’iItered and
concentrated to give rofm/g\é’bdéJ product, which was

~ purified by colum chr o'm'maogr aphy 5 (silica; 10-25%
Et OAc/ hexane to give 6.1 g (72% /o) of pure '
7-Fluoro- | -oxor2-(2-trinethyl :

15 lﬂllb] | any| Tes pdRyoredthy7HBludio-1-0x0-2-(2 -t : '
i A O - ot DS S Ky
~ “ester. ES % T 220 Ja50utykesiuis. 9 DMB@6noD inRipy) |

dimetiylfogmymide 950 mD) S8k B pdsl (. 1.46 (s, 9), 3.51-
folloRed By (bt Qi! 15. 27! 5 2y, _%?ré&s‘f"'%‘. a(bc?,“atii)(?‘?& 3R mngg)

(d, ¥L§l ! ipdile |(é‘ > mf) 15.8 nygolB. After( Idir at Foom Serflptrdisive the
ater (2 x 100 mL) and brine

(100 mL), dried over Na>S0O,, ﬁltered, concentrated and dried to sjve crude methylated
i D e

onium ﬂubn'de'(85 mL in

|
hr. The reaction mixture was extracted into ethyl acetate (400

00 mL), water (100 mL) and brine (100 mL), and dried to

give a crude produ t, whi | puri
| . P . ct, which was! purified by._.column chromatography (silica, 40-70%
.EtOAc/dxchloromethane) to give; 3.34 g (78%)

of pure (7-Fluoro-1-0x0-1 ,~2-dihydro-

1soqum0hn—6-y1)—methyl-carbain:ic acid tert-butyl ester. ES-MS (M+H)" ="293.1: 1H NMR
. | s o =72 B .
.__(DMSO.-ds) o0 (ppm): 1.32 (s, 9);3.17 (s, 3), 6.50-6.52 | l
1), 7.81-7_.84 (d, 1), 11.35 (br g, 1).

(1), 7.13-7.16 (¢, 1), 7:70-7.72 (d, |

!
1
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10 EXAMPLE 45 7-Fl uoro-|-oxo-1.2 dihvdro-iso
~uinolin-6-vl)-neth |I-carbamc acid tert-butyl ester

. Wo20dd3sBeCN CH3 15 [0110] To a solution of
[7 Fl uor o- | - oxo- 2- (2-tri met hyI sil anyl - et hoxyn"&’h‘}ﬁlj"l%”ﬂm

, 2- di hydro-isoqui nolin I %bam c acid tert-butyl
ester (5.95 g, 14:6 Mo di net hyl f.or mam de
(50 nL) was added powder ed ceglCate (12 g,
36.8 mml ) followed by neat thodide(O 95 nL
15.2 mmol ). After (1 th a myenperature the

reacti on was dil g) /L acet ate (400 nL),
washed with water N100 rrL) and brine 20 (100 ni),

dried over Na2SM4, flltC'e“ﬁed concentrated and dried to
gi ve crude net hyl at ed product This crude materi al

M adls ved in 1 Mtetrabutyl ammoni um fluoride (85

%‘Aﬁ %‘EF) Shsfitgied fflagropitrobs2eher: 2 hr. The reacti on.

- [01mLXt Ur € TBASsofit 0 etate (400 nl),
washed wi th di %"3{% gtf%d“? 0 %ﬁ’rrt? d‘%@f%}m?%nrﬁw Hh%ﬁhyl-

carfapi acig LS) estea('ﬁ,j(ag{lp]eéd) t70mgg0 2@ namély Mde-duReUct |

flubhicBbeeshe lu chro t ography (sili ca,
0 78‘5/0 25 % %&c§ g%‘] gq “ flrer) drogth g‘f agidg 42 gl()7884 added
_ -povdierqgme@“@‘mfbloum (0 2 £, Ominp 208 é*q,;d M8z mixture was stirred V]I gorousty at

e 6; th b dt
o590 9 W) o5 DX h 0ot motaryiaiain e deie

progyet wBich ip¢ss filtA}ion Emﬁ&ynﬁ &?deQ (g.h]\)acmzn %;(r %g ;n%b(%&W) o)f)pure nitro-

| W%O%\Bzz’dﬁﬁ\g%é%ﬁw @c@T(pmsizdo&ﬂ/ 6321921 EXBMRLECAS (8CH), 7.37-

AT oront %?%Nle)ﬁ'z’?%éi@@%? ﬁﬁ%’%lﬂ@ﬁ?ﬁﬁ%ﬁ Bidon.

FI uok@id 5@ % nol i n- met hyl -
wlf:zgr baumoc acl d&(?lt %ﬁ?yglggtoz?qw bwlﬁsl Téduspgq l)>3( fp@qt@yn with tin
(ID) gichlorigprdihy dnate (3342111115,00 ©ménol, 3l 49 irDBth P BSAEZ

Sl dif i ‘%‘Bfﬁ{)i% Upon

: cooﬁrcljg?‘ %épg&ltmn %va's)’ dﬁ&ed Wq}l tL?//l agetggt(g(\)/ lrr]:L? rtr“c%?d (vjv?th Celite and 5 %

| sodium blcarbonate (10 mL) to precipitate the tm (II) oxide. The Celite/SnO, was ﬁltered

off, and the organic layer washed with 3 % NaHCO, (10 mL) and brine (10 mL), dried over

_ Na2804, conc. in vacuo to gave 83 mg (100%).0f the desired aniline [2~(4-Amino-2-chloro-

phenyl)-7-fluoro-1-0xo0-1,2- d1hydro-1soqumolm 6- yl}-mefhyl-carbamic acid tert-butyl ester.
ES-MS (M+H) = 418, 420 (Cl)

EXAMPIE 47
o NN

)
CHy

Method B 'Using.subs’titute}i 4-halo-nitrobenzenes or 2—ha10-5-nitfopvridiﬁes

10113} In a dry flask was combined (7-Fluoro-1-oxo-1;2- -dihydro-isoquin olin- -6-yl)-

- methyl-carbamic acid tert-butyl ester ( (Example 45) (58 mg, 0.2 mmol), 2-bromo-5-
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. I .
- powder ed cesi um $arbonate (0.2 g, 0.6 mol, 2.5 eq).
The m xture was stirred vigorously at 65-70C for 5
hlw()ﬁ(he,rb,eﬁl Iled bn an ice bath. Addition of water
precipitated out the desired 10 product whi ch BpEHS2004032104

h 95
nitlopbadial {69 04 1A 09 HPAR] bl 0 R D e, 0555
| nur(oé,pIﬁEr eql, gg%d(ngqm}@% 5 tﬁs(aiphé@lpli’o)spm&ﬂénﬂae@ gmwz 15,mg, 0.026

' mﬂél)s Zﬁd télségb E‘%y lde’%'fce @%M@%W@ (P fb)ibda @21@ OTHimsmol Pd).
‘UnértAraatinoéphersRit IHE (6 89.) Whs aBded FRR) ﬁc?,sl\h"’%ag g}{%quf %4% stirred at

o€ wth tin! - (II di chl ori de
80 E fgr %‘bﬁrob pongo%]éﬂo reachemhwps Q@Cmﬁ)ltedtana O€ chele rddidue was

urtdpdby chRnGQak ted with et '
P acet gt e (20 n(%_lﬁlgogr%@gt(gelg&q lﬁdz’g@ifﬂlc agthane) Olﬁhve 68 mg

'-,(83%)@5;,%@3;@\(1@1 gluct olWRKMC&dJ)@@hﬂ 134 s, Q)X' 48.(s, 3),

1 2 and the organi¢ i
o8 %%3(‘:8\/\33?%‘?2%\%%? gﬂ}égl\é\gﬁgﬁglli@%ﬁ_@l (Enb), BRAHB26((A01), 8.76-8.79
'(ddnl.))93l+9L4®c{dol\)er Na2SO4, conc. in vacuo to gave 83 nmy

(1009% . of the deS|.red aniline [2-(4-Am no- 2- chI or o-
[o1pheny| ) -Thif ditt6iRedhe @%@+ &7 fiab b K L RV B s Sl

b rreth -carbamc acid tert-buty

Vd(O%e“ 10p0gndil oy 1{8@%)1 atrm XM % PA/C (7@i1g- 0,024 Mrizo] PH) felethishiol (2
mL} foN3n 434 oo S _
}4 hal o- nl‘tler%g)brgﬁzdggﬁe] O?[) HSZA‘ﬁgf p’?ﬁ*ﬁ?é b%qwqrﬂ‘lﬁ‘é‘@ 1,2-dinydro-

- isoquipofmy6- ylﬂrrrwtlwwa:bm laciagrt-botybésree AES M EUeHY-4 3050- | ; '
2-di h_ydro-i soqui aol i n-6-yl)- nethyl - carbam c acid
tert-butyl ester (Exanple 45) (58 ng, '0.2 nmol),
2-brono-5 47 WO 2005/ 135520 PCT/ US21104/ 0321114
nitropyridine (61 ny, OEZAMBLE4Y 5 eq), dry powdered
cesi um carbonate (113 ng, 0.35 nmml, Nk, 73 eq),

9, 9-di net hyl - 415- bl s(di_phenyl howo) xant hene
(Xant phos, 15 ng, ;0. @26 TN
L pal | adi un(0) (Pd2dba3,

tris(dibenzylide déto'e
4.5 ng, O. 01. nr nol @’d) hndef Ar atnosphere, dry THE
(2 nm.) was added to th@HﬁI ask, and the m xture was
stirred at 5°80C for 2 hr. Upon cooling, the reaction

M concentrated and the crude residue was purified

~E@—-€e| urhP B sHted ‘pplgagikngsioc &-haloLB4Mminopyridines and

- Bt OAc/ dighinptigdet hane) to give 68 ng- (83% of pure
nitro-pyridyl proq:luct 1H NVR (DVMSO-d6) 8 (ppm: 1.35

"’17(%1 9), Imagy fask way conllanelﬂ7a~‘18@o(1ebxol1)z dﬁly&@ ﬂ@hﬁﬁk»a y)-

- metﬁ?hca]bagtgc %cug%rt(a%y& ]egtir (EX ]g4§ G 81%681}3 h() Scheme B) (IOg mg, 0.35

mmol), 2-amino 5-10dopynd1n|e (84 mg, O 38 mmol, 1.1 eq), copper (D) iodide (7 mg, 0.037

- mmol, 0.11 eq), 8-hvdroxyquir'101ine (6 mg, 0.041 mmol, 0.12 eq) and powdered potassium
carbonate (58 mg, 0.42 mmol, r1 .2 eq). Under Ar atmosphere, dry dimethylsulfoxide (DMSO

1.5 mL) was added, and the mlxture was stirred at 11<°C for 50 hr The reaction was cooled,

>

concentrated and purified by chromatography (sﬂlca 15 % isopropyl -
. alcohol/dichloromethane) to olve 67 mg (50%) of [2- (6 -Amino-pyridin-3 -3-yb)-7-fluoro-1-oxo-
<1,2- dlhydro-lsoqumohn- -vl}-methvl -carbamic acid tert- butyl ester as a grey solid. ES-MS

" (M+H)" = 385. 1H-NMR (DMSO de) & (ppm): 1.33 (s, 9), 3.19 (s, 3), 6.25 (br m, NH,), 6.53
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10 [0114] This nitro internmediate (67 ng, 0.16 nmol)
was reduced under$catalytic hydr ogenati on conditions
usvogndzaian H2, 10% Pd/ C (26 ng, 0.024 mol
ethanol (2 ni) for 3hr to give 60 ng (97% o?‘léﬁusm"m’”"”
- (m] B; 654085 7@1 W37d17 Bo &t Y|, 4= di g :
|squ|noI|n 9 ﬁ% * caf%% at?g%ﬁg%Pzﬁ ?q9o(¢1l
798 mettD) ES-NB (N%kb+ = 38 5. 15 EXANPLE 48 0 ~-N NH2 O
FDN~I1O~ N CH3 Mthod C Using substituted
4- hal oani | i nes or 5-hal 0-2-am nopyri di nes and

pyrimdines 20 [0115] In_a dry flask was conbi ned
(7-Fl uor o-1 - oxo- 1 , 2- di h%@éﬂﬁbﬂﬁn nolin-6-yl)-
nmet hyl -carbam c acid tert-butyl ester (Exanpl e 45,

conpound. 10, Schefme B) (102 ny, 0&35
0N ,Cil 1 eq),

2-am no- 5-i odopyri di ng K84
copper (1) Todide (7 1, @ Tty ©. 11 eq).
8- hydr oxyqui ri @ 049 Wl 0.12 oq) and

powder ed pot assi @poonate (58 mg, 0.42 mmol, 1.2
eq). Under Ar "«‘:“\{rmsphere dry di et hyl sul f oxi de ( DMSO,
25 1.5 nL) was @tided, and the mixture was stirred at
115C for 50 hr. The reaction was cool ed, concentrated
o1’ nd purified by chromatography (silica, 2-15%
[011¢)5pr opyAn analo‘ggmrp@dmt@ﬁnnmmua) Ekami)e 46 (04hBB A) using 3 4-

| - 1-oxo-
d1ﬂﬁ§1%r@trloﬁ§/n§%lge ‘f’%oﬁgs%} IGtHI ][[ljie ({ %{9 (il:J %ré)%penog%)r("gle sulfonyl

- ureg pipg adhipved using Be ngethod dgs‘oﬁyecBlﬁ|Bxdmp1§33 Malio Mt 39 TFARE®-

PIO%M/E%%%%QE% Nqé 32@%‘3‘*&[@2@?@ %@mh;gggég) l-o’xoggqumolm-

”(IIEICW]US@@I}%%MMHQIWHO hene B-KffoRmbae. L= 4553 '
(d,.1), 7.44-7.46 (d, ii)) 7.77-7.79 (%'S“%éMgﬂgﬂng%”CU-
(d, 1), 7.95 (m,1 H. EXAIyIPLE49 HH FNNC'S
S/ ~Cl Fi\N\l-OCHOI—JN 5 CH3 ' [0116] An
anal ogous procedute to EXAMRLESQ ned in Exanpl e 46

(Method A) using 3 4- -
‘ : D\CI

[0117] An ahalogo_us procedure to-that outlined in Examble 46 (Method A) using 3-

chloro-4-f1 i l i iate anil;
uoromtrobenzene vlvas used to prepare the Intermediate aniline. Formation of the

| sulfony! urea was achieved usmg the method described in Example 13, followed by TFA de—

protection, to give 5-chloro-N- [({”‘ chloro-4-[ 7-fluoro- 6—(methy1am1no) 1- oxoxsoqumolm—

2( 1H)—y1]phenv11anuno)carbonyl]t}uopheneﬁ-sulfonam1de ES-MS (M—-H) = 541,543
(2CD. '
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. deprotection, to give 5- chloro-N [({4-[7-fluoro

!
dlfluoronltrobenzéne was used to prepare the
i Ny ELNRALALE aniline. Formation of the sulfonyl urea
- was anﬁ&gbgg using the nethod described i n Exa§ITa/s2@4/032104
foll owed by TFA de -10 ction, to give
5-chloro-Ni [ ({3-fluoro-4 - 6- (nethylanino)-l-o

Xoi soqui nol i n- _

-2(1H) - yI]phenyI}an1no)' I N Cﬁulfonanide
. ES-NB_(MHH) +2.525, . % 550 00 NN S
-0-C0 F ~ Y | 15 Potl7] An anal ogous
procedure to tha .;I||ed in Exanpl e 46 (Method A)
usi ng 3- chl or BY¥4-¥1 udt oni t robenzene, was used to
prepare the intefaredi ate aniline. Formation of the
sul fonyl urea was:achieved using the nmethod described
i-n. Exanpl.e 13, f ol | owed by TFA de- protection, to give

: [0]§8]: hl or OANan(lq?gme hiogeduwrelto [tHatfdlntmfeﬂ OEL M Y @ﬁ@tﬁ‘&i) A)luﬁng 3-

brdgl‘ril%li ﬁgf)ﬁgg ig/?‘]%?%‘l%ésp sg%gypélp%ap{] %}ﬁéqq;p d1a}§9m\]@e( Fetehation of the

sulypy] uiga gas @oy):d ust m&:@%&/&a&fb@@ m%%ﬁoﬁﬁ@%\f&gwpx de-

0s SFENOO H
BB A0 bl bR ccmummob oksicmstriot 2 1

yuﬂmm}bmm&awaylmeabhl%}otm%pme&-séfongmtdg E§ SR HY'=585, 587,

_Sgyﬁ? & 4-fl uoronittobenzene was use

fredi ate aniline. Formation of the sulfonyl urea
was achi eved using the nmethod described in Exanple 13,
foll owed by TFA de- protection, to give

N-[({3-bronn-4-[7ffluoaggg¥ggibgélanino)-l-oxoisoquino
lin-2(1H) - Y1] PhenYl}am y1l] _ 5
chl or ot hi ophene- 2- sulgpganlde HES+LELEf®t?+— 585, 587,

589 (BrCl). 10 j@/

HN

CHy :

[0119] An analogous procedure to that outlined in Example 46 (Method A) using 4—
fluoro-3-methylnitrobenzene w was used to afford the substituted aniline. Formation of the
sulfonyl urea was achieved usmg the method descnbed m Example 13, followed by TFA
-6- \(methylammo)— 1 —oxoxsoqumohn-Z( 1 H)-
yl}- 3-methylphenyl ,ammo)caribonyl]thllophene-2-solfonamide. ES-MS (I\/II+H)+ =520, 522 |

(CD).
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EXAMPLE 52 I—BCNUILISSCI FIl 0C-,0N HN~ ~ CH3
[ nal’'ogous procedure to that outlined in
Qg‘?r%f"g“}gﬁ’( Method A) using 4- 15  PCT/US2004/032104
f 1 uoro-3-net hyl ni trobenzene was used to afford the
substituted aniline. Formation of the sulfonyl urea

[013@s ac hlﬂevmalagsusrxﬁg%elrdgregﬁﬂagﬂnmqﬁ iER&fpIE A6 BMBMDBY &) dsdng 4-

flu 9—2- }glm%()f)e(xtzzne[ “(zasqu god)rg)a{entéf: ﬁg}qséaﬁeﬁ@;\ﬂme oE@jnngFuoﬁ’ﬂle

sulibhylmr&(vﬂdsl)achleved using the method described i le 13
am no) car bonyl ]ntl Exm g%é-f -losvfﬁdfbélnTaFr‘%

d r %t3 “eH'yl pllellyl]z 2] 6- EXOMR Fumalif H
"E\l'
yl d}ﬁﬂ/lﬁph%nﬁlgami /N 8%-%&% %gs 1\6_6%}1 5 =520,522

Cl)procedure to that outI | ned in Exanple 46 (Method A)
using 4- fluoro-2-nethylnitrobenzene was used to

prepare the substituted aniline. Formation of the
sul fonyl urea was:achi ey, >d using the nethod descri bed
i n Exanpl e 13 folglomd-mg‘lde rotection to p

give '
5-chl or o- N—[({4 [7-fl (it Hlamal-oxoi soqui n

olin-2(1H) - - 2- rretyl phery! } /,\\
am no) car bonyl i

0
stiene- 2-sul f 8nahi de. ES- M5 ( MHH) +
=520, 522 (ClH)N. ES54/ \ O ONNNNiISo SO
OO N ! i -
CHj .

[0121] An analogous procedure to that outlined in Example 47 (Method: B) usmg 2-

bromo- b-mtropyndme was use|d to prepare the substituted ammopyndme Formation of the

sulfonyl urea was achieved u31ino the method described in Example 13, followed by TFA
deprotection, to give 5-chloro-}\1—[( {6-[7-fluoro-6-(methylamino)-1 -oxoisoquinolin-2(1H)-

yl]pyridin-S-yl}amino)carbon}:ll]thiophene—Z-sulfonamide. ES-MS (M+H)" = 508, 510 (CD.

i ' EXAMPLE 55
e Ao g
\ﬂ/- o// \\O

‘ J\) 0
HN =
CH,

[0122] An analogous procedu1e to that outlined in Example 47 (Method B) using 2-
chloro-5-nitro-6 -methvlpyndm'e was used to prepare the substituted aminopyridine.
Formation of the sulfonvl urea Was achieved using the method described i in Example 13,
followed by TFA deprotectlon to give 5-chloro-N-[({6-[7-fluoro-6- -(methylamino)-1-

oxoisoquinolin-2(1H)-yl]- 2—methylpvndm- -yl}ammo)carbonyl]ﬂnophene—2 sulfonamlde
ES-MS (M+H) =522, 524 (Cl)
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F)J HN 10 CH3 [[0121] An anal ogous procedure to

't Wfidsped in Exanple 47 (Method B) using 2-
blrr‘gél)no 5hn|£]tropyr||d| ne was used to prepare thePCT/US2004/032104

substituted am nopyridine. Formation of the sulfonyl
urea was achi eved:using the method described in

Exanpl e 13, fol | onwed by EEAMI Figprotection, to give
5-chl oro-N-[ ({6-[7-fl uoro-6- (netﬁylanllno) 1- oxoi soqui

nol i-n-2(1H)- yl]pyridin-3-yl)
antno)carbonyl]thﬂophane RS Pbgéﬁs e:3 SCVB (MHH) + =
508, 510 (d). FEXAMPLE ®NYNYNSSCO F
OOON HNCH3 7 ; An @fal ogous procedure to
that outlined wR e 47 (Met hod B) using 2-
chIoro-5-nitro-@ngthylpyridinle was used to prepare

t he substituted aim nopyridine. Formation of the

'sul fonyl urea 'was achi eved using the nmet hod described

123] Ex a 0 oHWat % :
P e S S
lggécb- | Toitrepy2idi alylfu];edZB p?biﬁ! H%)éﬁlbﬁitﬁte@ aﬂ't!ir}ogg]éd%@ ca
Su onam qge -
f 5 ﬁ%ﬁﬁ?@ﬂ%ﬁ% 58 4585 vl el OExample 13,
olfomradrbly rdtectii(Np GiveS-dhloro
@ o BiveS-dhloro-N- Q@{@Eﬁﬂ%ﬂd'\é @F%eyémlﬂo)-l-

u rocedure hat out
ox@gﬁfo}m% Iﬁ\]@{]-ﬁgﬁe %51 Yiding ygammo)carbonyl]thlophene 2-sulfonamide.

ESeMISaMa-19* ﬁsnmyb45cn|tropyr|d a was used to prepare
the substituted am no !

. (@] N* ST
F)é@ IR
()
HNu = CH3

]
CH3!
|
!

[0124] An analogous procedure to that outlined in Example 47 (Method B) using 2
chioro- 3-methy1 5

-mtropyndme was used to prepare the substituted aminopyridine.

Formation of the sulfonyl urea ‘was achieved using the method described in Example 13,
followed b |
ed by TFA deprotectlonI to give 5- chloro-N- -[({6-[7-fluoro-6- ~(methylamino)-1-

oxoisoquinolin-2(1H)-yl}- S-methylpyndm 3-y1\ammo)carbonyl]thmphene- 2-sulfonamide.
ES-MS (M+H)" =522, 524 (Cl)
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pyridine. For rratl on of the sul fonyl urea was achieved
usi ng the nethod descrl bed in Exanple 13, followed by

TRPod@RARERCEt I ON, :tO give .
5-chl oro-N-[ ({6- [7 fl uoro-6- (et hyl am no)-1-  PCT/US2004/032104

oxoi soqui nolin-2(1 H)- ygigégﬁﬁﬁéﬂglpyrldln 3-yl)

-am no) car bonyl ] t hi ophene="2= m de 10 ES-M5
(MtH) + = 522, 524 (d). AVPLE, 57, M I NYN S\
SC FNOOOiI CM3 3 m\g,ﬁo 4 anal ogous
procedure to that  outl ne (Method B)
using 2- chloro-3; N |tr08yr|d| a was used to
prepare the subs e an1nopyr|d|ne For mati on of

~the sul fonyl Ufiea, was ~achi eved’ usi ng the nethod
described in BEXdiple 13, followed by TFA
deprotectionl, toigive 5-chloro-N[({6-[7-fluoro.
[0%: rret hyI am no) - 13 oxoi soqui nol i n-2(1

yl]- qlggopg,pnoqepdmr@o yhat outlined in Exarﬁple 48 (%Aethod C) using 2-

. ﬂu(@fB—ﬂQuliS@%}%}%Walg %5&" %%he% ﬁw@é‘%ﬁgp{%g}g 5§mtlon of the sulfonyl

urga s @@minaﬁg@mm@&%&@ﬁ dmple 13,
o CHSX 1%%1 g%l\%@dé) NI'.F%{ %ealéotectlon,

© §rv 0sletjorofvifrol “0{0‘%)‘&%‘1“1%%‘5 (el ARGy | Do {shiptifulic ).
yllplasingy mnmoﬁafbbmﬂltmoﬂmeqadmfohaﬁld\éfaﬁs%\?§ ?Iknhg Jl%,? %@:’7 %o
(0] e u 1 :

the substituted aniline. Fornation
urea was achi eved using the nethod described in
- Exanpl e 13, foI | oned by TFA deprotection,
EXAMPLE 59

\
.0 | N/I/\Cl
F \ N S O O

HN ‘/

.[0126] An analogous procedure to that outlined in Example 48 (Method C) using
. |

ammo—S-bromopyndme was used to prepare the intermediate aminopyridine. Formation of

the sulfonyl urea was achJeved using the method described in Example 13, followed by TFA

deprotection, to give 5- chloro-N -[({5-[7-fluoro-6- “(methylamino)-1- -oxoisoquinolin-2(1H)-

: yl]pvndm 7-yl}ammo)carbonyl]t}uophene- -sulfonamide. ES-MS (M+H) =508, 510 (Ch.

EXAMPLE 60 - -

N /A g~ c

|
- ar ﬁr:,s\
e
HN =
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- TFA @ ti 1ve 5-ch 5
eprotection, to give S-chloro-N-[({5-[7-fluoro-

|
to give ;
5-chloro-N-[ ({2-fluoro-4-[7-fluoro-6-(nethylamno)-I-o
X Ve oflksistd N- 2( 1H) - : |
yl ] phenyl } ami no) car bonyl ]t hi ophene- 2- sul f onami §ET/US2004/032104

OEANS (M) | 0 EXAMPLE 59 O N N N,
e | e A g R ) 0 .
TP SR -Sphreme etwastused tooptepard @6 st 4 .

thé MfoRPIdir &) w&kszicﬁﬁgvregd'u arp'tgo--S- br omopyr | _dl{éﬁlg%hﬁg'egc’%“‘m of

degr?pgre-'the int er mear at e’g’ﬁ‘f}‘l‘?éﬁ?ﬁcp dia Expropled8) followéd by TFA
I9tecken, s kive Aychiond-Ne ( 15a5-Bedib ' t.he nmet hod

yIHERGH sg,di n, Bxaml e(xﬁg foll ?Vmgg%é’g’ - gisogmelin- 3 H)-
to p d}ﬁ’ gamn-2-y no)carbonyl]thiophene-2-sulfonamide. ES-MS (M+H)" =52]

© . 5254@hl or o=N-[ ({5-[ 7- f | uor 0- 6=( net hyl ani no) - | - oxoi soqui n

ol i n=2(1H) - ; - _

yl ] pyri di n-2-yl }am no) car bonyl ] t hi ophene- 2- sul f onam de
. ES-M5 (M+H) =508, 510 (). EXAMPLE 60 0 (NHN S S
\i_C FNI COl O YEXAMPiNlj[ 20 CH3 53 WO
2005/ 035520 PCT/ US2004/ (%:W[‘OTZ?] An anal ogous;
procedure to that outlined,jn ﬁxarp\‘ﬁl e//48 (Met hod O
using 2 amino- 3- met hy- 5- T Oopig ne; ded to
prepare the subfstj eld, aki | Nne.o For®@ation of the

sul fonyl urea wa hi eYed using the method descri bed
in Exanpl e 13,HNOhFowed by TFA deprotection, to give
5-chl oro- N-[ ({5’31-[37-fl uor o- 6- (et hyl am no) - 1- oxoi soqui n
olin-2(1H 5yl -3-nethyl } pyridin 2_) '

yl }am no) car bonyl ] t hi ophene-2-sul f onam de. ES- M5

[0128]HH) + %Qeina]og&&?p;r()gdhre tmh‘tllz'ingdl In Example 48 (Method C) using 2-

AMinO-5.i L ! .
1no->-10dopyrimidine was used to prepare the intermediate aminopyrimidine. Formation

of the sulfony! urea w iev i described i
\ as ac}ne\ired using the method described in Example 13, followed by

o ction ' 6-(methy1amino)—l-oxoisoquinolin—_
( )-yl]pynm1dm—2—yl}ammp)carbonyl]thiophene-Z-sulfonamide. ES-MS (M+H)" = 509

S11(CI).
EXAMPLE 62
B
o | _Cl
| 0 oS N
Fjgil; IO/S\\O |
- N ’
H .
SC\N == :
_ H
[0129] To a solution of ;2-ﬂuoro-5

di _ | -nitrobenzyl alcohol (1 g, 5.84 mmol) in 5 mL-
ichloromethane and triethylam;ine (0.81 ml, 5.84 mmol), was added aéetyl chloridé (0415

ml, 1eq) dropwise. The solution was stirred at room temperature for 12 hours, diluted with

) |
e , , Lt :
thyl acetate and extracted with'brine. Combine organic layers was dried over sodjum

splfat_e, concentrated in vacuo to give acetic acid 2-fluoro-5-nitro-benzyl ester
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. | .
|
HH O~NNNSSC OOF\ NNO HNCCH3, 10
[0128] An anal ogous procedure to that outlined in.
Eveoplosnxsszo( Met hod C) using 2- am no-5-iodo pyrimdine
was used to prepare the intermediate aninopyri hidPiraod/es2104
Formati on of the.cal_t‘llfonyl urea was aghi eved using the
met hod described N Exanple 13, foldefed by TFA
deprotection, to give _— CHs
5-chl oro- NT-[ ({ I o-6-(mathy 1 no) - | - oxoi soqui
nolin-. 15 2(1H)- W]pyriRi di n-Z-W NO, -
am nL) car bonyl ] t hi ophene- 2- sul f ona e. ES-M5 MtH +
509 () 511 (C). EXAMPLE62 O OCH3 HHS'AQ O
[OND] N, F NC&HC'&CQZQII ) AN _ 20 012 ] TO a
Gisgl uLi on ogf;t fll uoﬁ%oif%-g:rl}l]il%(} %%’{ezﬁf}iferé‘iags ed(tq (GFlugrogkoxo-1,2-
YOHRAGTEyYD-thetivl-orlwmet beidecrabetyl dsieB LAY Aft é’a?b(.EZfi‘gple

46( BBl dded acetyl chi
1ot of e Sl A RS s st eetriaed inGample 10,

, 1 e
fOIP‘;Ié‘f?ﬂéV drdepfotactid® thgive S, [(di3-bhiedmisn ethyl acetate
yDaMD -Act Wi %} rine, Conbine organic |ayers was
)dr i 3%%‘@@ ?%%8‘.’56 ! “f???tﬁ fﬂd{%?-ﬁd@ﬁ@emmm)eleloxoﬁsoqaﬁm-z(oﬂ)_
Yilogngd agetetei ESaMS AM2HY  sugrsg 1 opi tro- benzyl ester. 54
WD 2110,/03552() PCT/US21104/ 032104 OH OO0/ -~ CH3
F\ N2 F :

EXAMPLE 63

. on cl
e eSO\

Fu ,\tg 0% o

N~ =

H'.

HiC.

0 . . i . '
[0131] This analog compound was obtained from hydrolysis of the mtermediate, Boc

protected com d ]
pound of Examplle 62, then followed by TFA deprotection to give 5-chloro-N-

( {[4-[7-ﬂuoro-6-(mefhyl ax_njno;)-l -0xo0isoquinolin-2(1 H)-yl}-3-

(hydroxymethyl)phenyl]amino}carbonyl)thjophene-.?-sulfonaniide. ES-MS (M+H)" = 537
539(Cl). ' |

EXAMPLE 64

;:_\ o < 0
N )= S
HS.C T%QNU”XHSZ\(/S\

. . l/

~cl

- [0132] To a solution of 2-ﬂuoro-5-nitrobenzy] alcohol (1g, 5.84mmol) in 25 mI.

ether, was added tetrabromomethane (3.87 g, 1 1.7mmol), followed by tn'phenylphosphine
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NOz [0130] Acetig't acid 2-fluoro-5-nitro-benzyl ester
was coupled to (7-Fluoro-I-oxo-1,2-
diwg empedssoqui nol i n- 6-v1) - met hyl - car bam ¢ aci d
tert-butyl ester using Method A (Exanple 5 46) PCT/US2004032104

(3.6 gniaﬂi mmohf Thé ﬁm&u}ef%%hrre&‘ &%‘3 “@%Pﬁ%%g"f%d H&L\S” the
¥

walBhh q&e?iscrl bed in Exanp e reaction
d %‘} SRetediapt the qredegrps;éu@t{xxf{ed[bwommnmnm@@aﬁy (silica, 10%

Et@hA¢/Aedah
t%a%%o ny?%%n’]vgg}l lrg:(})}_lf]r‘/)mfofnethly & evoRsfmjtrosbsnaene- 1- oxoi soqu

\ 2 tate. ES-MB (MrH) + 579,
5 [013'3 '(8) fo%%%ﬁgg%@g@b? ﬂ%mcw-n@o El(én:fb;b@fﬁ@ 0\t 5mmol)
5 in Hg]@ dwy THF, £30a3ilikd g iRESAAOR. H%l@}lﬂr?o%ané‘é@iér(gbg%f ig mmol) at 0

dr ol SIS of the interned
"C TR S e o € Ho fool et T, e diea

mﬂl(ﬁl@ﬁé rnwdsRe €RitB bMfe O frHl!ng ('i: w
(c o Soer: 4 1 'bmse h()j/ L or)garrlc ?ayer as dried over sodium sulfate,
COm gé){ﬁteé

d}q VASHS PR ﬂ@(qmd)e rydu]ue(ivas purified by column chromatography ( 10%

Et%%ﬁﬂ%?{f@% %\%{g suq > m%yl)mrp@e@mnger = 537,

10 539(C|) EXAVPLE 64 FN CNNNNS~ H3 HS 0 [0132]
To a solution of 2-fluoro-5-nitrobenzy] alcohol (1g, -
5.84mmol ) in 25 nL ether, was added tetrg’\;z;rmmet hane

ho

(3.87 g, 1G4 7nmol ), followed by triphenyl phine 55
WO 2005/0 5- 520 PCT/ US2004/ 032104 (3.39 11.7
mol ) . i Xt ur e was st d at r—eermte eraturefor

2 hoursF tion ™ NO;

[0134] 1-(\2-Fluoro—5-nlitro-benzyl)piperidinebenzene was coupled to (7. Flﬁoro-l -

oxo-l,2—dihydro-isoquinolin—6—’y1)-methy1 carbamic acid tert- -butyl ester using Method A

(Example 46) . Formation of the sulfonyl urea was achieved using

—
()]

) 1 the method described in
‘Ex

ample 10, followed ny TFA !deprotect_xon, to give 5-chloro-N-({[4-[ 7-fluoro-6-
(methylamino)-| -oxoisoquinolin—2( 1H)-y1}-3-(piperidin-1- |

imethyl)ph: Ino } iy1thi : 1
y yhp enyl]ammo}carborllyl)ﬂuophene-—?.-sulfona:mde. ES-MS (M+H)"* = 604, 606(Cl).

20 : 7 : EXAMPLE 65

HN '> N 3
IN— P—NH
CH, ! N\ / /N‘D_NH O/\S//
! " — - \
. ™S
i QZ(J SN
: O—\ ci
CHa,

[0135] To a solution of 2 fluoro-5 —mtro—benzmc acid (0.269¢, 1.45mmol) in 3 mL,

ethanol, was added concentrated sulfuric acid (0.5 ml). The solution was refluxed under

25 arg
gon for 3 hours. The mixture was stirred at room temperature for 2 hours, then diluted with
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20

| -chlorothien- ’)-yl)sulfonyl] ammo} carbonyl)amino}

: i
was concentrated and the crude residue purified by
col um chromat ography (silica, 10% EtOAc/hexane) to
0i We 2h4fu8ssgy br ononet hyl -1 -f [ uor o- 4-vi tro-benzene.
-[0133] To a sol ution of PCTﬂBZNMKB?NM
emﬂbmam@qalayhlh“f vi tro-benzene (0.2 g b,
. %9’6 gr%q%l 50N éﬁ‘ﬁg{“g{ ﬁ’eﬂf&ﬁm r&@@léueqo«pmmdﬂmﬂ@nfate
Atk vacuertrogiye amd 20hisfe-§.Qi- B ) at 0
The resul ting reaction was stirred. ]% édgﬁ? b e Hom
tenperature for 1 hour, then diluted wth EtOAc and
washed with brlne Cbnblned organic | ayer was dried

over. sodi um sul f8Q€.  concent r &@@Ci n vacuo and the
; crude residue wa uJsi |f|ed‘By col chr omat ogr aphy
(1096 Et OAc/ hexahe oNQﬁ pur e NO,

: (2-f1 uoro-5-nitro-bénzyl) pi peri di enzene. 10 OH Br

N F/ NO2 F/ NO2 F NCR [ 0134]
[0136{ 2- FIU@mﬁK@)@'Hﬁ@bQﬁomﬁ%ﬁp'y ri di nebenzene was

ester was coupled to (7-Fluoro-]- -0X0-1,2-

di *H%Ff%i?%u;@le&;ﬁ%lwﬁ
gtbémﬁﬁbxh)féﬂ-ﬁﬁlgp%% lemg é/gejf}&d A (Example

o b M SES R ) ol gt e 1
fo &a Taéscbprmuon Mo gs@ m[ &Rs- C%%;%@meg by TFA

ybgggﬁ g8l ve 5-C Ioro N- fl uoro-6-
%ﬁ%&m 58 bo’i"‘%@g@*‘@w Urfisiro--(2¢tif)amihd)- BotddaeRiN2¢1 ).

Ylwnmmwsewm%m s31(CD). .
carboriyl)thi ophene-2-sulfonani de. ES-MS (M+H) + = 604,
606(C). 20 EAANTLE 65 F HN'CH3 N NH SO OS OO

~ Cl CH3 [0135] To a solution of : _
2-fluoro-5-vitro-benzoi EXAMPILE @62699, 1.45mmol) in 3
m. et hanol, was added concentrated sulfuric acid (0.5

m). The solutlon mas refluxed ynder 2%.a on for 3

hours. The m xture & NQO \génperature for
2 hours, then dlkut d t o *
CHa. :
i
[0137)

This ana]og compound was obtained from hvdrolvsxs of ethyl 5-[({[(5-

-2-[7-fluoro-6- -(methylamino)-1- -

ox
01soqu1nolm -2(1H)- yl]benzoate of Example 65 using the procedure described in Example

63. 5- -
3. 5-[({[(5-chlorothien-? -Vl)sulfonyl]ammo}carbonyl)ammo] 2- [7—ﬂuoro-6-(methy1ammo)

- 1-0x0isoquinolin- -2(1H)- yl]ben201c acid. ES-MS (M+H)" = 55] 353(Cl)'

| EXAMPLE 67

H S
N;S/4§:K

? Je Hﬁ/
o I O™\
see s
|
CH, . \
3N' =

- H

Cl
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20

WO 200: 51035520 PCT/U82004[032104 et hyl acetate and

washed with brine,

The organic |ayer was dried over

SR Ywi/sasbRat e, concentrated in Vacuo to g

ive :
-f 1 uoro-5-vi tro-benzoic acid ethyl ester. HooR B Sgpanszios

081/ . NOPhavmstitgieq 6iBA] was FneREQ- 1 ML ARRRZQLS 1AC1 D
- (b coupl ed .to (7-Fl uéro-I-oxo- %8@94&1mmg2-
ﬂ“gfoﬁy gnh%gi}eﬁﬁon\{\%f IFP&%J?'V fﬂ"@t (

| hydro- 1 soqunol iy 6=y P?

sH&fpn}tl, drdsavdsackeved using the method

descgibed iy xgnplesitoefol e bdg, i 1 e.40) . x
AubQrd néit of ghg sul fdn?iﬂ%é’éﬁégﬁ(’g% |V8\?‘e°g}°a%'ﬁnfg§{~*r<weno-4-‘[7-
' met{]rg e@’g%‘{%’n“n"- sEgxeIs0 12611 Pyl |ptenyll) Md)oﬁbboﬁ—ﬁg}uo hene-2-
sulﬁemmiﬂee@SLMB,Mgwgggtﬁ\gj q‘% L(f[(5-chlorothien-2- 7o
: onyl’)s

yl ) sul fonyl ] am no)
ni no] - 2-[ 7-f 1 uoro-

car
6- (et hyl am no) - 1- oxoi soqui nol i n-2( 1

H) - yl]benzoate. ES-MS (M+H) 1=579, 581(C ). EXAMPLE 66
HOOCHH S C NN. | gxAubiPdg CH.N H 15 [0137]
Thi s anal og conmpound was obtai ned from hydrol ysis of
ethyl 5- 5- chlorothieny2,91)su fonﬁil]agn' Lo}

car bonyl ) ani no] - 2-

oxoisoquinolin-zglkp-yl

the procedure dest

5-[ ({[ (5- chl ocia.hi

[ 7-f TuoKo-&- (Ret y!l ai np) - 1
befizodt e BfBxakgl e 65 using
iNT Bxanpl @ ~ 63

-yd) sul f onyl ] am no} car bon

l)amno) -2 Y [7ﬁf|uoro-6-(nethy|an1no)- 20
1- oxoi soqui nolin-2(1H) -yl ] benzoic acid. ES-M5 (MtH) 1=
551, 553(d). EXAMPLE 67 S .Cl & HN F1, DOS ~

[0139)
Exam»p'le 67. 5-[({[(5-chlorothi

h NP L .
| (methylamino)-1 oxo1soquinolin-2(1H)-ylJbenzamide. ES-MS (M+H)" = 550, 552

R

HN
' CH3

[0140] To a solution of

mmol), which was generated in

mmol) in 4 mL dioxane, was ad;ded cesium carbonate (546 mg

heated to 70 °C under argon for

nitro-benzyl)-dimethyl-amine. °

| This analog conzlpound was obtained during the TFA de

. =\ N\ s
=N NS

. -protection step in
en-2-yl)sulfonyljamino} carbonyl)amino]-2-[ 7-fluoro-6-

(Ch.

EXAMPLE 69
HaC
N-CH4
= 0 (.
; 4 . Q O,

“Cl

Q—bromomethyl—l -fluoro-4-nitro-benzene (131 mg, 0.56
Example 64) and dimethylamine hydrochloride (44 mg, 0.54

. 1.68 mmol). The mixture was
| 12 hours. Work up and RP prep HPLC to give (2-fluoro-5-
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(W)}

10

N CH3, N\ | H 57, W, 2005/ 035-520 | PCT/ 052004/ 032104
[Q;l@g,j 548 Subst i tuted aniline was generated by thsh:))?oszuu
A (Exa‘I’Fr/p ~(‘32(46) using 2 fluoro-5-nitro-benzonit PET/US2004
Formati on of the sul fonyl urea was achieved using the
met hod described in Exanple 10, followed by TEA
[0¥dbr ot ec fﬁ-ﬂnorotiamgp%ben@)cdihﬂﬂgd—ﬁnﬁr{e{w?h's Ealﬁiged%b Zé'T—ﬁ:Kforo-l-oxo—
1.5 44 - &me hyl mr}EQ-I - 0X0i soqui nol i n-"2( Mothod A
"H) %?r?ﬁ%gnlf}f’%né'ﬁ%? F%‘H%_WPT e énpiHaid egtesusing Me OL A
(Evmflof@nT ematifSo NG {MbbHire s 32 é‘q\‘Ssﬂg%e Eﬁéﬁ/ﬁﬁcﬁbw o
S ONN F)O[ 10 N" ERdT R ; :
EX%%SP%H?@“&W@T% d%ﬁfﬁ_@tmtw\ase lﬁrbhlggonls{[({durl ng the
HaE S{A[ ( 5- g%ﬂ”ofﬂg%@gid&ﬁ%@?%nyﬁz?ﬁ?‘ﬁ%f}“molln-Z(lH)-
YUIS%‘E{“%B ﬁ?@&%ﬁh@éﬂ@%ﬂpﬁaﬁhnﬂﬁnﬁmde, ES-MS ﬁM+H)+ =564, 566(CI).
(et hyl am no) - | - oxoi soqui nol i n=2( 1H) -yl ] benzam dﬁl'. o
N oos e N T (C'B):CIEXAI[V&EO?QTOFECSEI ution
HN O 02 CH3 N-HH// ;
of t - brononet hyl - |+ f uorMﬁ@benzene (131 ng, 0.56
mol ), which was generateg, ini Exanple 64)cand .
di met hyl am ne hydr ochllgeide (441g,H 0. gn%) |1n68 ._
[ S added cesi e ) , 1.
rTrrer:jl) ?X'?E:’ mwit ure_was R0 heatled & 7® C under argon

PLC to give
for; 12 hours, Wr a P prep HPLC
(2-fluoro-5- W%\N - ) -di net hyl -arni ne. H H3C
N- CH3 H;
[0142] To a solution 01:" 3-bromo-4-fluoronitrobenzene (696 mg, 3.16 mmol) and

tfibutyl(l-ethoxyvinyl)tin (1 07 ml, 3.5 mmol) in 10 mL toluene, was added
tetrakjs(i:n'phenylphosphjne)pailladium(O) (183 mg, 016 mmol). The mixture was purged with
argon for 3 minutes, and then heated to 110 °C under argon for 2 days. The reaction mixture

was cooled to room temperature, 3 mL 1 N HC} was added and stirred at room temperature

] _ . .
- for 40 minutes. Workup follox?ved by column chromatographic purification (silica 10% - 30%

EtOAc/hexane) to give pure 1 -E(2-ﬂuoro-5-nitro—phenyl)—ethan'one.

CHj
Br, - ' °
F@\NOZ F=\ ,/—NO;
i
[0143] 1 -(2-ﬂuoro-S-ni’:cro—phenyl)-ethanone was coupled to (7-Fluoro-1-0xo-1 ,2-
dihydro-isoquinolin—6-y1)-meth!yl-carbamic acid tert-butyl ester using Method A (Example

'46). Formation of the sulfonyl lilrea was achieved using the method described in Example 10,

followed by TFA deprotection, ?to give N-[({ 3'-acety1-4-[7-ﬂuoro-6-(methy1amino)-1-
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10

thed &
co

F NO2 F---'~~ NO2. 58 WD 211115/0355211

PCT/ US20114/ 0321114 [0141] _

( F100036526- ni t r 0 benzyl ) - di met hyl - am ne was co(y]pl ed

to (7_ Fl uor o- | _ oxo_ ’ P JUS2004/032104

 oxqisgguiniobip & L - gy y)piniifio)Barkba -fcﬂbé!rdtﬁi%p%%‘g'?éfsuﬁgﬁa?ﬁide. ES-

M%g{@b%‘yigfef@é usi ng Method ‘A (Exanp

tion sul fonyl urea was achi eved using the
met hod described in 5 Exanple 10, followed by TFA
deprotection, to give 5-chloro-N[({3-
[ (di met hyl am no) net hyl ] -4:- [.7- %pro-G-(nethyIanino)-l-
oxoi soqui nolin-2(1 H)- |
am no) carbonyl Jtlii ophene;2-sul fonam de. Eg M5
(M+H) +=564, 566(Ct). EX- AWPLE 70! HBC S56- O NuN~
"1l F;, NO O 0. CH31 N10 >sfona” sol ution of
3- br ono- 4- f | uor ot Qb 696pmy, @.16 mmol ) and
tribu 1 1-ethgx ty vinyl)tin (1.07 mM, 3.5 nmmol) in
10 nL tol uene, ' _
t et raki s(tri phenyl phosphi ne) pal | adi um(0) (183 ngy, 016
nmol ). The m xture was purged with 15 argon for 3

61 )nutes,, and then.Heated to 110 C under argon for 2
I gzgys. Them?’%‘é'&tofg%ﬁs(*?ﬁn%?ﬂa‘r’é)dmrwhéidnm) (D QIE 0.14 mmol) and

coppertenditie/(26,m@ o4 wmbl) G lrlrllrﬁﬁ'{' 34ped aq%g%%%&{agg%&toﬁ, minutes,

qﬁ%hg grature ;for 40. m nutes. r
E}l;\e it t‘fﬁ‘;ttuaé PhesRbiec P . {(c2itmmiol ( Sidsiaeaty k(077300 s
o) OB AR BB drohidr 58k 2205 il anq A o
. 621 uor o- 5- vitr Sg%’%g%ﬁb; -%%ﬁ’ R0 AEPoRyaad di-isgpropylaeing (0.77

? o} MWWEM]S stirred at room temperature for 5 hours 4 der argon. To the
reactiof ArikthQlR-aadd ’Flﬁxg'lq\qel%yﬁlﬁ/i"ﬁ%ggg e morne oo Pe d 3

(7- Fl uor o- I - oxo- the mixture was stirred at room

temaq:rhtwﬁfgr | Sotnuteso Wmhﬁratid))uﬂﬁbiﬁbh?fé%%m &r(%‘é%t_c?graphy (silica, 5%

- 35bRETO AWM e hn 5L_Usin thod A anmpl e
~ “Formation o %{vﬁé %@?ng%orﬁr sBURReReNZEei eved using t he

met hod described in Exanple 10, 25 followed by TFA
deprotection, to give
N-[({3-acetyl-4-[7-fluoro-6-(nethylam no)-I

' Bri //

F‘<®‘Noz TR )N

[0145 - 2-Ethynyl-1- 4-nitr
> ] | S ynyl-1 ﬂuci)ro 4-nitro-benzene was coupled to (7-Fluoro-1-o0xo0-1,2-
1 ydro—1soqumohn-6-yl)-methyl-carbamic acid tert-buty] ester using Method A (Exmﬁple

46). Formation of the sulfonyl :urea was achieved using the method described in Example 10

followed by TFA deprotection, éto give S-chloro-N-[( {3-ethynyl-4-[7-fluoro-6-

(methylamino)-1-ox oisoquinolin-2(1 H)-yl]phenyl} amino)carbonyl]thiophene-2-sulfonamide

(ES-MS (M+H)™ =531, 533(Cl).;
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oxoi soqui nol m 2(1H) -yl ] phenyl ; :

arweelsasssmnyl | - 5. chl or ot hi ophene- 2- sul f onam de. ES-

MS( MtH) + =549, 551(d ). EXAMPLE 71 S SCI- H H B'NuS0o4/032104
FOO 0 5 HCH,t)~6NEXNMI4A, A mixture of

bi s(benzonitril)dichloropalTadium(ll) (53 ng, 0.14

nrnol) and copper (1) iodige (26 ng, 0.4, ) in 6
argorfi fofl 3 utes, then
' \uf, 0.28

- nmL dry THE was purged w t
was added tri(tert- but yf? I Ng) ~XK9
(0" 5.6 10 #mol ),
3- bromo- 4- f | ugnoni iy olenzene 505 ng, 2.295 mmol ), and
di -i sopropyl amingy (0777 m, 5.5 nmol). The mixture
was stirred at roomtenperature for 5 hours under
argon. To the reaction mxture was added 7 nL 1 M

[0THBAF/ THFT @0 6bikihe offh? ywas stirred at room
enperature I or %103]2 )r%h%?le L URBFRU OBz epe (10 g @t 420 AmbY

. ok
> obtaned IrExemplEd oyt mplehagsii saaBEeAaNE) RcLierane) |
nzene. .

waghpRogn8LDYNY i e f | 401 0-4-ni tro-be Joixture
N (g%f} '__E% ated NBZJ‘:T&- 41551 grs. Catalyst was removed by fiitering through a celite
? - @trmwascfdnuﬁm;atedtmgm gl > Was coupled to
(7-Fluoro-1I-oxo-1!2- urd %p(‘?d'%o'g'w&"bmene-
di hydf o-i soqui nol//n- 6-yl)-methyl -carbamc acid
tert-butyl esterusing Method A (garrpl e 20 46).
Formati on of the &s=lfonyl .wea was hi eved using the
met hod descri bEd Sl e 10, FAg | gwadb by TFA
deprotection,'to give _
_ ‘5-chloro-N-[ ({3-ethynyl -4-[7-fluoro-6- (nethylam no)- |
10 [01479x0i soquipReluns2( 3 H) -yl ] phenvl | _
ik %%ngno)car,bonyl ?‘tl |i6ﬁf}_f%’hé‘?‘%g%‘msdi@amedl@‘(7-PEE&rM1‘>.dxM1I:§-
¥d T9q1513>3)(nf§-y1)-mea@1-cdrbamﬂ£@ciaQ%A@?@é@ using Method A (E;( i
-46).%@%9&9}% !ureEaxv'VAe\ll\s/IZ%lEe72 AR i e

: ved using the method described in Fx .
followed by TFA. deprotection, mn Example 10

. to give 5-chioro-N-[({4- |
0xoisoquinolin—2(- 1H)-y1}-3

15 (M+H)" =533, 535(C1).

mmol ), TMS acetyl éne

[ 7-ﬂuoro-6-(methylamino)~l -

-vmiylphenyl}amino)carbonyl]ﬂliophene-Q-sulfonamide. ES-MS

CH, Ci

20 [0148] To a solution of [7-fluoro-2-(4-nitro.2

- S : -vinyl-phenyl)-1-0x0-1,2-dihvdro-
1soquinolin-6-yl}-methyi-carbamic acid tert e

-butyl ester (60 mg, 0.137 mmol, the intermediate

IIIO) was Elddsd arld ﬂle nnx'tLI | 1S }l) g 1 utEd at 1 atlll fOI

| 10 hrs. Catalyst wag removed
by ﬁltenpg through a celite pad. The filtrate was concén’trated

to give desired aniline.
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. sulfonamide (18 mg,

0.53 mmol). The mixture was sti '
‘ | ). The mixture was s!tlrred at room temperature for 30 minutes,
- purification provided 5-chioro-N-

| . .
ONUNF. NIIOI Op CH3,N\ / - H [0146] To a
S ' of 2-eth¥YnY1l-1-fluoro-4-nitro-benzene (70 ng,
qu(gglr)r‘l%{r)&f’”gu 5 obtained in Exanple 71) in 3 m ethasfoyes2ios
5% Pd/ BaSO4 (48 ng) was added. The m xture was
hydrogenated at 1'gtmfor 1.5 hrs. Catalyst

Qg s
renoved by filtebiﬁ g roiegh a celite pad. (The ny
filtrate was con entd to give Eure O 2
1-f | uor o- m Nyl - benzene. 10

_47 \I\@

[ 0147] HicF i tro-2-vinylghenz coupled to

=" (7-Fluoro-il -oxo-:- : N Z
-di hydro-i §6&'ui nol i n-6-yl)-meth' yl -B&r bani ¢ acid
‘tert-butyl ester using 1 x 46). Formation of the

0§ ]fonyl urea was:achi eved using o Method A (Exanple

. usi'ng t hgoﬂ%ﬁnﬁﬁﬁf@'%@fqnbibutea waExahierbeuslih the flehRREs Ded in
Xhfvhld ' ' [ VE o

( 5. o f o Rt TS SBpictfon, o it el Gaethyk-{7-fuoro-s.
mg% %’Eﬂ)T 1n‘6‘IOFSiQQIE(l¢?lBﬂ-2(yH}-yEpmn§}M bﬁhﬁmﬂb}}?@@ tﬂ%ﬁ %]regg %XILOLamide

ES-RIS e-=§35SE§{;§ﬂam' de. ESS-M5 15 (Mt
- 5(d). IVPL "CH3 S C . HOMNN FNIO O CH3, N

\' I H, 20 [0148] To a solution of
[7-fluoro-2-(4-nitro-2-vinyl-phenyl)-1-oxo-1, 2-di hydro
- isoquinoIin-6-y|]-net@¥§¥%%L£§gc acid tert-butyl
ester (60 ng, 0.137 mol, ernmedi ate nmateri al
generated in Exanple 72) iOH 1.5 nmL ethqgolcand 2.5 nL
ethyl acetate, 5% Pd/ C'B S dgﬁgjgnd t he
m xture was hydrqgenat egl at atmrq?a rs. Catal yst
was renoved by ft i ughoth & celite pad. The
to give desired aniline. 61

filtrate was cpﬁcé
WO 2005/ 035520 PQT/ 2004/ 032101 CH3

[0150] This analog coni_lpound was obtained from reduction of N-[( {3-acetyl-4-[7-

fluoro-6-(methylamino)-1-oxoi inoli 1
. ‘( ylamino)-1 0)fo|1soqulpolln-2(IH)-yl]phenyl} amino)carbonyl]-5-
c orothJophene-Z—sulfonanud{z of Example 70. To a solution of N-[({3

. -acetyl-4-[7-fluoro-6-
(methylanuno)—l-oxoisoquinolin— [
|

| 2(1H)-yllphenyl} amino) carbonyl] -5-chlorothiophene-2-
0.033 mméol) in 2 mL ethanol, was added sodium borohydride (20 mg,
Workup and

. | ( {[4-[7-ﬂuoro-6-(methylamino)-1-0xoisoquinolin—2(1H)—
yl]}-3-(1 -hydroxyethyl)phenyl] amino} carbonyl)thiophene- |

t envlle 2-sulfonamide as a mixture of
Totamers. ES-MS (M+H)" =551, 553(Cl).

EXAMPLE 75

HSC\O. s Cl

; “H H )
Fel 07

CHj;.. '

3N. . S

H
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“15

Ol N2 I NHO 2 é‘l:FN N\, o\ H3|CfNI|H3rCeaI i N
1491 Formation of the sulfonyl u
Sgﬁlggg(ghllzgl ng thé nethod described in Exarrpl'?Ti‘ilsz""“”m‘“

foll owed by TFA déprotection, to give

~chl oro-N-[ ({3-ethyl 4[7f|uor065
Oyt oo aed

thyl ah? & utlonc»fér&@qwmmm-ﬂaeaém9 wlg] Bhe mﬂu}l) 05 THE,

Socﬂ[ﬂnnﬂhﬁ&r 9 %&9& Aide asd g_f?cg? gnljpeeﬁy.umonpwﬁl by, methyl
1od@q (0@8 .n\l(j4 mkn@l‘)GIW rluxtdrb w&@s’cfr@@ Q%Oflﬂbﬁp%gﬁlre Rr 10 hours, and

: : fromreduction of
- the%%%l?{lél%%b? et(ﬁ?l A mélgg)?ﬁ‘ﬁé‘ Sdedi Abe mixtAelwas stirred at room

temﬁ)erg\llr]b‘ [thead(jahfmaamhﬁﬁﬁs CBEDARY wﬁ} etgl acetflte %wasll&d vith brine.

e-2!sul fonam de o
hI or. 0 e%?yhe%l{om ed and 9q>n04ntfa7ed‘lh urcmm-tﬁgve a crude residue, which

I
‘”a‘ btk IR 0026 S R e rure s uore
no)car bonyl ] -5 ch t
“h%ll oxy-lomgoherizere in 2 nl et hanol was added sodi gm
hydride (20 ng, 0.53 mnol). The m xture wa
gl)lrl)rgd at- rgomterrperature for 3((){m nut es. Wbr kup and
i fication provided, K 5-chloro-N
I[Ozrl[7|1‘luoro g (rret I'ani no) - 1- oxoi sodufHel i n-2(1 H)-
yl']-3-(l-hydr o enyH*am n bﬁgéls) }vg (()l\)/EE;]E-
f onam de as Xt lfre of fot -
ESET 253(0) 20 EXAI\/PLE 75 H3C,O CIl HHg ONu NF/
N\ Ol 0;-S\-, _
[0152] 4-Fluoro-2 -methoxy-l-mtro—benzene was coupled to (7-Flu01o—l-oxo-l 2-

d1hyd10 -isoquinolin- 6—yl)—methyl carbamic acid teﬂ-butyl ester using Method A (Example
46). . Formation of the sulfonyl urea was achieved using the method described in Example
10, followed by TFA deprotectlon to g1ve 5-chloro-N-[({4-[7-fluoro-6- -(methylamino)-1-

oxoisoquinolin-2(1H)- -yl}- ”-methoxyphenvl}ammo)carbonyl]thlophene 2-sulfonamide. ES-
MS (M+H)" =537, 539(CY).

[0153] To a solution of 5-fluoro- 2-njtro-phenol (234 mg, 1.49 mmol) in 5 mL THF,

sodium hydride (122 mg, 2.9 mmol) was added, followed by chloromethoxy methane (113 ul,

1.49 mmol) at 0 °C. The m1xture was warmed to room temperature and stirred for 10 hours,

then diluted with ethyl acetate and washed with brine. The orgamc layers were combined and
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CH3.N H 62 WD 21105/ 035x211 PCT/ US2004/ 032104 [0151]

To a solution of $-fluoro-2-vitro-phenol (369 ng, 2.35

- mwbrodsizBagrl THF, sodi um hydride (96 ng, 2.46 mmol)

was added at roomtenperature, followed by net REIT/US2004/032104

conegitraked (OvaBf 18 gi elacr{}a[;g.g xture was stirred at
goom t enper at ur evf %'1%15:1’ ‘s’v‘?n Ypspurifigdh b b@éﬂmmﬁhromatography
(siic Yy HAtEOAPhaxape) 12 Zbvertrthioyo-Baseth th&hel RSt g,de
. ne
stirred at room tenperature for additiona hours
then diluted with ethyl acetate and washed wi th brine.

The organic | ayers were conbi ned and concentrated in
vacuo to give a crude resi due, which Cpurified by

col um chr omat ogr aj a (SI lica 5-25% c/ hexane) to
gi ve pure4f| t howy- |- ny/TT benzene 10 OH
OCH3 F/ N®R'F Y ‘%152] A\ /No:

4- Fl uor o- 2- nethoxy I-V|tro benzene was coupled to
IOIE&;hFl uor o-| - oxo-1;.2-
ydr o- 4—§hxqm m@idthbx ¥tho
Ox{E ,f%t ester | SI g‘a‘ we’?ﬂ%g% ?@%’e as cmié (ﬂ@)(%Fluoro—l-
ORGP pl-Gsiyh) ety -carbamianenid mﬂomya esteusinROiths A
(Exmaiplttm:B) deBtﬁ'hiaﬂSﬁjoﬂ the Qﬁﬂﬁlu?eal\gas ac lelv sfjmob TEA

'E @ @7 lon gi ve he method described in
X
E il Wffd(t{mmﬁvdmrmmnﬁo(gnmﬁymm_nqx 7 -fluoro-6-
(mémgaﬁﬁ,qwlrb%;s 1.%(011;50 ylllng_ ﬁ met hoxyphenyl | ai ni no) car bon
(e !!thl ophene 2-su “rg 38 ES- M5 (M+H) + =537,
' EDYARAIE } 38bonlyBBidbhehe-2 GultbldngiOr * =567
s6dcCi C]I OS N CH3,N-H [01531 To a sol utloen gfl\%m+l\—l) 267,
5-fiuoro-2-nitro phenol (234 ng, 1.49 innol) in 5 nL
THF, sodium hydride (122 ng, 2.9 mnol) was added,
follomed by chl oronet hoxy net hane (113 ul, 25 1.49

mml) at 0 C. The m xt UEgAN@S MarMed to room
tenperature and stirred for I0 hours,

Cl
OH H H /S\\\./
0 N eSO\
O
. N
C ;
H3\N: =
N
i .
. | :
[0155] This analog compound was obtained from TFA deprotectlon step in Example
76. 5-chloro-N-[({4-[7-fluoro- -6-(methylamino)- 1—0x01soqumohn 2(1H) yl] 2-
hydroxyphenyl}amlno)carbonyl]t}uophene-’? sulfonamide ES-MS M+H)* = » 525(CD
| - o
EXAMPLE 78
| K Sj
= | N O
c:Ha\ﬁ j NN
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t hen dllutedlmnth ethyl acetate and mashed;mﬁth'brlne.

iC Iayers were combined and 63 WO __
ngg’g%%%gzo PCT/ U f2004/ 032104 concentrated | KCTHCAY+032104

I
01561 9 Yoty A e R A DAL 1

mtrO-bemzenemsmg the pbdury dedchibed il Exinigle7henzene. O CH3  OH
0-/ FN®2 FNX2 b 101541 4 FI uor o- 2 met hoxyrret hoxy- |-

ni tr Q-FRRYR ¥asy, )
[0157] 0xo- 1@2 di ﬁ\?(rj}? g |$o]ic:1l §a§¥gt HVP%&‘BM ¢-horer!
nitro-bengere-usingythe pmt:edureldescgbwtnf@dm&)le gExanpl e 46).
Formati on of|l the:sulfonyl urea was achi eved using the
‘met hod described in Exanple 10, followed by TFA
deprotection, to give 5-chloro-N-({[4-[7-fluoro-6 10
(et hyl ampo) - 1- oxoi soqui nol n-2(1 H) -yl ]-2- pethox (
enyl ] am no } _
hi, 0phEME- 2- U @ . —ES Mg +N—t§67
569 CI LE 77 OH 0 N~/ F O
H  fO0155] This anal og conpound was obtai ned from TFA
deprot ection step in Exanple 76.

[0158] ° 5 chl @Fﬁ.\ FJS [l(n{l%‘ IZ-VI%/(I;?eggenﬁ was colefElﬁglﬁ ;"HOI‘(Q-I -0x0-1,2-

dxhydrohyqjluumjap{fﬁe eﬂlnylmithhmlb Qdiisllt&rt-Bh@l) B&R&usa ggM‘efh%ﬁ Eiémﬁne
{lM}:EQ f—wﬁl}S 3! 525(C 20 EXAMPLE H H %[(3
46). - Ferl\%io urea was achieved using the method described in Example

10, followed by TFA deprotectlon to give 5-chloro-N-[({4-[7-fluoro-6- -(methylamino)-1-

oxoisoquinolin-2(1H)- yl]-2-v1nylpheny1}ammo)carbonyl]thlophene-/_-sulfonamlde ES-MS

(M+H)" = 533, 535(Cl).

EXAMPLE 79

[0159] _ A mixture of 5- ﬂuoro -2-nitro-phenol (464 mg, 2.95 mmol), ‘benzyl bromide
(0.37 ml, 3 10 mmol) and cesium carbonate (1.055 g, 3.24 mmol) in MeCN(10 mL) was
stirred room temperature under argon for 48 hours. The reaction mixture was diluted with
ethyl acetate and washed with bnrle The organic layers were combined and concentrated in

vacuo to give a crude residue, which was purified by column chromatography (silica 5-25%

- EtOAc/hexane) to give 2-benzyloxy-4-fluoro-1-nitro-benzene.
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10

- [016 -(3-Br: nir
- [0162] - [2-(3 B1omo-4—|mt1_o-phenyl)—_7-_ﬂuoro-_1 -0X0-1,2-dihydro

purged with argon for 2 minute!s. The mixture was

!
~ 1 CH3,N ~~ H 64 WD 2005/ 035520 PCT/ US2004/ 032101
[0156] 2-Ethynyl -4-fluor6-1-nitro-benzene was obt ai ned
f MoPre@s/hyserm- 4- f 1 uoro-1- nitro-benzene using the
procedure described in Exanple 71. [0157] 4-Fl §6T@S2004/032104
-ni tro-2-vinyl -benzene was obtai ned usin
2-ethynyl -4-fluoro- | - nitro-benzene u 'né t he
procedure described in Exanple 72. 5 Br NO2 vy F /
NOZ -~ F N2 [O%gg%l%-Fluoro-l-nitrqp i nyl - benzene

was coupled to ~Fhuor o- | —0x0- 1F, 27=\

di hydr o-i soqui RoNi ng NR2) - et hyIF e ramNe:. aci d -

‘tert-butyl ester using Method A (Exanmple 10 46).

Formation of the sulfonyl urea was achieved using the
[0n) hod desBunifaes -4 an 10, foll owed by d
dilQtection to 'Ys’g/pi'?lugé\e}g% b8-behfene Wi coupled to'(7-Fluoro-1-oxo-1,2-
| R B OT Bl ¢y Uapeptif-carbasic ol bR B9 it MSnod A Example
46Y.1H) - Y1] - 2- vi nY1PhenY1j am no) car bonY1] t hi oP oxoi's p

ui nol i n-2 hene-2-sul fonam de. ES-M5 (M+H)+ = 533,

_ ay. - L E G OSONN OO FOII N
N TR e i peiliecaomasacbiovot wist it nicaraRenpl i

Expraplo|104loHowed by THA eR5ictTiR! o o |, hromi.de (0.37 m,
(mg’th}l%%@ 1) and ces] E@h c%banoa%lgg%Kﬁ%g’eﬂ?yl%’?yﬁﬁ‘mtyoﬁ-
in é?'iﬁ’xﬁfqum'%tﬁ)sﬂﬂnheeml}mbmmﬁygtﬂﬁomgggne_z_
SlﬂﬁlﬂgmdefE&Mﬁ(M@HTiS:mﬂ&gs §action mixture was dilut -
with ethyl acetate an Shed with brine. The organic
| ayers were conbi ned and concentrated in

EXAMPLE 80
CH,

7 /[/! Ci
; e e
Fu O
. O
.CH\E
3NN =
H

o.

-isoquinolin-6-y1}-

: methyl-caxb_amic acid tert-butyl_ester was generated by Method A (Exampie 46) using 2
_ ) &<

= ﬂ . - - - =
.

1.2-dihydro-isoquinolin-6-yl}-methyl- ic aci '
q n-6-yl} lin_cthyl carbamnic acid tert-buty] ester (21 mg, 0.0427 mmol),

tetrakis(triph. i i
kis(trip enylphosphme)paliladlum(O) (2.5 mg, 0.002 mmol), copper (I) iodide (2 mg,

0.008mmol), TMS acetylene-(l;O ul, 0.07 mmol), n-butylamine (1.5 ml) and 1 mL DMF was

then subj i irradiati
0 e ot | lected to microwave irradiation
; es, then d111:1ted with ethyl acetate and waghed with brine. The organic

by column chromato graphy (silica 5.25% Et'OAc/he—xane) to give
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vacuo to give a crude residue, which was purified by

col unmm chr omat ogr éphy (silica 5-25% EtQAc/ hexane) to

giwe 2ads0s387y | OXY- 4-f|'u.or o-l -nitro-benzene. 65 WO

2005/ 035524) PCT/ US200 {/03210 ! OH 0- F - \ PCT/USm4032104
[2F3=Buty1 i 6. iR | -4-fluoro-1-nitro-benzene was
[ E( oup_;tyed tgm(n%t?oFﬁﬁeg?%%f@&%i 15%9-1,2-dihydro-isoquinolin-6-y}|-methyi-
- corhay e p@id tesiduil msséri n- 6- y1 ) - et hyl -carbanic acid

tert-butyl ester using Method A (Exanple 5 46).

[0161] Formation of the sul fonyl urea was achieved

using the nmet hod described in Exanple 10, followed by

TFA deprotection, .to give ' : - CHg

N-[ (22- (benzyl.oxy)-4-[7-fl uoro-6-
(et hyl am no) - 1- oxoi gpqui nol i n-2(1H) -yl ] phenyl

am no) car bonyl ] - 5- chllor i ophene- 2- sul f onamnde.
ES-M5 (MrH) + 1=HB13,76 %) . 10 EXAMPLE 80 S
,Cl HH d - H [016

[2-(3-Bko0 ni tr o- phenyl )-7-f1 uor N

di hydr o- ifNsoqui néTi n-6-yl] 15 mgth ai baji ¢ acid

tert-but\Hocester was generated by ‘Met hod ™A (Exanpl e
5 46) using 2- bromp-4-fluoro-I-nitrR®cbenzene: A m xture
0 of [2-(3-Bronmo-4-nitro-P henvl)-7-fluoro_1 -oxo-
183P- di hyrMdaction @@ 4y: | p-6-yl]-methyl -carbanmi c acid
d tert-butyl. ester‘%ﬂ(erzll'%{'(l Pg%.sﬁkﬁgy?%lfgr{natwn, followed by TFA
RUEFIORCPeYided Wil A wm)mem&@gi(ﬁgg%g%ﬁgn@% T
208 §0BnHBLERBRERohL s LB AR 2, m ( g, O OUSIHDN ) spfynoli-
580 ﬁ(‘;‘_etyl ene (1,0 uly O: n ’SP??HCT%'M@ym.rES-IV;B(&-mD):SR,
: B 1 nL DVF was 20 purged with argon for 2 mnutes.
The m xture was then subjected to m crowave

10 jyradiation (120C) for 5 minutes, then diluted with
et hyl acetate and washed with brine. The organic
EXAMPLE 81

\g/o/s\\o

: T
[0164] This analog: com; i fiuoro-
analog com}I)ound was obtained from [7-fluoro-2-(4-nitro-3

. _ . -vinyl-
15 phenyl)-1-ox0-1 ,2-dihydro-isoqi1inolin-6-yl] ’

-methyl-g:arbam_ic acid tert-butyl ester

(intermediate in Example 78) ys; i ;
p ) us!mg the reduction procedure described in Example 73,

-

/@,NHZ
"N

CHg
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| ayers were conbibed and concentrated in vacuo to gi ve

a crude residue, which was purified by colum

chwonmisoggsaphy (silica-5-2 5io Et OAc/ hexane) to give

66 WO 2005/ 0355201 PCT/ US21104/ 032104 PCT/US2004/032104
[0165] ( 3- bukathaghp = Qi ro-phenyl ) -7-fl uoro-1-oxo-1, 2-d
B hyd {eol 19 iuﬁ%ﬁq u‘iédr; h(?)l ?%tﬁ% Eﬂ)}fojn% Jr%%? H%‘f achiexedpsmtha oiethod described in
]‘f'%‘P - PWeEETFA GhidoteBion) tdNGe 5ok, N\ -~ F

1of§’31% IRt Ad-iroro-6-

melR Ay H3 oc._5 Boc
( t hgajr}mli"%o?é "E‘P%'a%‘}m S (bﬁwlmhe@al}ﬁxomnmmnyl]mméh\é@dgu%nmide
ESTMA (MctEp o525 58 pal). pr ovi ded N-[ ( '
S {2(butyl am no) - 4-[ 7-f | uor o- 6- ( net hyl am no) - 1- oxoi soqu
nol i n- -
2(1H) - y1] phenyl }am no) car bonyl ] - S- chl or ot hi ophene- 2-su
| fonani de. ES-M5 (MrH) +EX28viPL580(Q . 10 EXAMVPLE 81
C3ad HHSOMNN 10 Op, F], N"6 HCNH
101641 Thi s anal og conpound mhsgégtained from
[7-fluoro-2-(4-nitro-3-vinyl- '
phenyl)-l-oxo-l,2-dihydro-isqﬂ%inolin-6-y|]-nethy|-car
‘bami c acid tert-butyl ester o~ .

Cl
| 0 >80\
S e oo
N
.HBC\N: 7
H:

[0166 i i ': i .
[ ] Acetic acid 2-(3|—ﬂuoro-2-mtro—phenoxy)—ethyl ester was obtained starting

10 - . - . '
with acetic acid 2-bromo-ethyl ;ester and using the procedure described in Example 79.

HaC,
g
. OH o~
_— /~—<
F—~<::;>—Noz T P\ No:

10167 ic-acid 2-(5- itro-ph,
I ] Acetic-acid 2-(5_-iﬂuoro-2-mtro-phenoxy)-ethyl ester was coupled to (7-Fluoro-

]-oxo—l,2;dihydro—isoquinolin-<:5-yl)-methyl—carbamic acid tert-

. butyl-est Ing
15 (Example 46). ytester using Method A

e ! ;
Formation of the sulfonyl urea was achieved using the method descn'Bed in -

Example 10, “TFA d ive 2-{2- '
ple 10, followed by TFA (lieprotecuon, to give 2-{2-[({[(5-chlorothien-?-

Deu . ! .
yDsulfonyl] amino} cmbonyl)mno]- 5-[7 -ﬂuoro—6—(methylarnin0)-1 -oxoisoquinohn-”( 1H)-

yllphenoxy}ethyl acetate. ES-MS (M+H)* =609, 6] 1(Ch)
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15

l ducti on
internediate in Exanple 78) using the re
érmgg%ﬁ’gescrl bed in Exanple 73. CH3 0 NO2 0 NH2 F

N ; F/ H3C,N\ | ~1 H3C N1 i Boc Boc B7I/004/032104
21105/ 035520 PCT/ US2004/ E 0165) FormaL| gn of
the sul fonyl urea was a e ing the nmetho

otection, to give
depr ot ect I\I-[)(li et hyl o4u|[z ftor o- 6- @henyl)
nmet hyl am no 0X0i soq
gam noglcar bonyl | t hi opheng- on S (l\)/IS (l[\\l/H-gl) +N
= 535, 537(0). 5 EXAMPLE Q/@ oX ¢ tNy_
H3C,N H [Olé?l cmd2_(5f|uoro?m rlSWith
henox P y)-ethy Nes er Was obtai ned starting _
acetic acid 2-brono-ethyl -ester and using thoe_| —
procedure described in Exanple 79. O H3CQ0

described in Exanple 10, folqumeld by TFA

| [Olbﬂ.;e :nt\ l}’é]%so %Qﬁlc[)rgég\th wﬁgg ?mgg %rwn ydradysisas desotipddan Example

fimedrate Boc protected compound of Exam ple 82, f\) OVé WA

deplor €88 Se gty ?f[gé@k}? Ls{]s(%%{]yagn%% bgi;uzoqlﬁmlﬁmﬁ’b}ﬁ] 2-(2-

hydllfei)Veﬂlﬁqﬂpiwhmmmf)}dahﬁﬁyl}tﬁ@ﬁ%ne@r SRoa5igacC Eé 4§ 8\/# ﬁ g 567,
369?@1? met hod descri bed In

EXAMPLE 84

CH3
CH3

KE@ Kjr I

!
.
[0169] 4-Fluoro-2-isopro

Poxy-1-nitro-benzene was obtained using 5-fluoro-2-nitro-

- phenol and isopropanol under Mltsunobu reaction condition. The general procedure is

described as follows: to a solut1|on of 4- ﬂuoro— —1sopropoxy—1-mtro~benzene (313 mg, 1.99

mmol), triphenylphosphine (78|3 mg, 2.98 mmol) and 1spropanol (161 mg, 2.59 mmol) in 2

mL THF, was added diethyl azodlcarboxylate (0.49 m], 2.99 mmol) dropwise at 0 °C. The

mixture was warmed to room temperature and stirred for 30 minutes, then diluted with ethyl

-acetate and washed with brine. The organic layers were combmed and concentrated in vacuo -

1o give a crude re51due which was purified by column chromatography (silica 5-25%

: EtOAc/hexane) to give 4- ﬂuoro ’)-1sopropoxy-1-mtro—benzene.

5 ‘CHj
: |

i
|
: 69
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Exanpl e 10, foll owed by TFA depr ot ect:j)n to gi ve
2WQ@24o£/§35820- chl orothl en-2- yl)sul fonyl]am no
c:E bo[nf/lq?gm no] - 5¢[ 7- f | uor o- 6- ( net hyl.ani no) - 1 bXBPRyY(p32104
inolin-2(1H) - yl] phenoxy) ethyl acetate. ES-M5 (M+H) +
09, 611 0). 68 WD 2005/ 0355211 PCT/t-JS2004/ 032104
10178} A 24 UgTeR-isepreoxy-S-Thkro-beizenOwhs buleds (7-NubrolQhxo-1.2-

S oo 8l SO ERBOMI LG L
0); rﬁO@n#émoétbe sBdenyp et eab mlmﬂm@mg theGhetfotPdtRérfbel 21 Example -

10, il Rx%%gTﬁE((dTFrAtegfg{f o> BRIOFRANH 4 s -Cosiby epizo)- 1 -
sy i Ci%fﬁ?o BLEFRNHY ¥ y
oxon:ogum(gghéﬂl-l)I)~y1|H2-1201>(r(%mx§'Mﬁh9l)}¥rﬁIni8§8&W H@%ﬂ%@% :gjsulifg%afmde

ene- 2- sul f onam de’
_ES%W)LU%%A MBLE 84 CH3 QB HS 0N

0 H3C;,NH [01691 _
’A\J- gll :Jo(r)o- 2-1 sopropoxy[I -ni tro-benzene was obt ai neg
usi ng 5-fl uoro- 2-nitron i sopropanol under
M t sunobu reaction con ; general procedure is
15 described as follows: togggsol ution of ci
4-fl uoro-2-i sopropoxy-1|-nitrgo- nzﬁne 3 ng, 1. 39
i nmol ), triphenyl phospRi ne ﬁﬁga nmol ) anadded
i spropanol (161 fg aL THFI vvgs dded
di et hyl azolec§rb ate) (0.49 m, 2.99 mmol) drop
.at 0 C. The WS warnmed to room tenperature
and stlrredfor"éo mnutes, then diluted with ethyl

[0171) Toa solutlon of: 5 ﬂuoro-2-n1tr0—benza1dehyde (573 mg, 3.39 mmol) in 4 mL
DCM, was added (dlethylmnmo)sulfurtnﬂunde (0.448 ml, 3.39 mmol) dropwise at 0 °C over
3 minutes. The reaction mmture was stirred at 0 °C for 1 hour, then diluted with
dlchloromethane and washed W1th brine. The organic layers were combined and
concentrated in vacuo to give alcrude residue, which was purified by column chromatography

(sﬂlca 15-40% EtOAc/hexane) to give 7-d1ﬂu0romethy1-4—ﬂuoro -nitro-benzene.

. CHO CHF,
FONOz T F‘<\‘>—/NO_2
i
[0172] 2-Diﬂuoromethyl-4-ﬂuoro—1-nitr'o-benzene was coupled to (7-Fluoro-1-o0xo0-

1,2-dihydro-isoquinolin-6-yl)-methy1-carbamib acid tert-butyl ester using Method A
(Example 46). Formation of ﬂlle sulfonyl urea was achieved using the method descnbed in
Example 10, followed by TFA deprotectxon to 5-chloro-N-[({2- (d1ﬂuoromethy1)—4-[7-
fluoro-6-(methylamino)- ]-ox01§0qu1nolm-2(1H)-yl]phenyl}amino)carbonyl]tlﬂophene-2—
sulfonamide. ES-MS (M+H)" =557, 559(Cl).

70



i .
acetate and washed with brine. The organic |ayers were
mﬁgyﬁﬂd concéentrated in ivacuo 20 to give a crude
reS| ich was purified by col um chromat o§EEPBRN04/032104

(silica 5-25% EtCAc/heﬁa g to glve
4-f| uoro-2-i sopropoxy-| LESAzene. CH3 OH _ CH3
F\ /--N0O2 F\ / NO2 69 V\DZ?IOSSSZH

PCT/ US2004/ 032104, [0170]
4-FIuoro-2-isopropoxy-|-nltr8 benzene was gpupled to

(7-Fl uoro-1-oxo-1, 2-

di hydr o-i soqui nol i n- 6-yb) - etk N aC|d
tert-butyl ester pusi \et @‘ ?ﬁn 46) .
Formation of the s nylN'urea mas achi eved using the
met hod descri bed itixExappl e 5 10, fol | oned by TFA
deprotecti on, tnglve

5-chl oro-N-[ ({4-[7-fl uoro-6- (net hyl ani no) -1 -
ox0|squ|noI|n 2(1 H)-yl]-2-isopropoxyphenyl }

[0173} no) cat- §m¢19prpm}thmgtphey}e—fmo&u1 -hiao Eh£te wab-Soied W

i +
oo B s PR ST Bt n Bxamplesa” " N

of 5-f | uor o- 2- ni t r o- benzal dehyde (573 ng, 3.39 mmol) in
4 n. DCM was added (diethylam no)sul furkrifluride
(0.448 m, 3.39 |anﬁ) dropwi se at O ver 3

m nutes. The reactiOn m xture was stirred at 0 C for 1
hour, then di lrtgd yi-iNo,15 di ch¥ ae and washed
with brine. The organic |ayers wer onbi ned and
concentrated in vacuo to give a-crude residue, which

pur col um chromat ography (silica 15-40%
[01 QAc/ héé}crggprm ?tb@\y-4 -fluoro-1-nitro-benzene was coupled to (7-F1uoro-1—

oxc{z},didﬁ}iydﬁtf Qé@ﬁﬁb‘ﬁh Héﬁfﬁrp cé}gfi}f: % %ld? gﬁglrﬁﬁeﬁ usmg\_}let od A

10 (nynka%$ Forrnation Tuot
PP uE?rS‘aPO“rﬁftt?f‘os‘%@nzléﬁ@ W\?&Slchlquipilusnhgtlﬁb method described in
Exe{n?pth@lebl%vJ'e‘d TFA'd
a %f di hydr o- %oqwI AT agn- t TR v Ll ysloproryimeghoxy)-4-[7-
uqrePr (msfpyAmiaa)t lemef@ wgomﬂ HaFyApheélﬁb} anploRaffhsl)thiophene-2-
_mﬂﬁﬁ@ﬁﬂgngpkﬁﬁ sehf (bnurea was achi eved using the
met hod descrlbe En anp[e 10, follomed by TFA

deprotection, to -
5-chl oro-N-[ ({2- (dlfluoronethyl) 4-17-

5 | EXAMPLE 87

[0175] ‘The substituted ;aniline was generated by Method C (Example 4%) using 4-

bromo-2-triﬂuoromethoxy—phe:nyla.mine. Formation of the sulfonyl urea was achieved using

20 the method described in Exa:m}?le 10, foliowed by TFA deprotection, to give 5-chloro-N-({[4-
[7-fluoro-6-(methylamino)-1-oxoisoquinolin-2(1H)-y1]-2-
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fl uoro- 6- (nethylah1no) I -ox0|squ|noI|n 2(1

~ H)-yl]phenyl } am no) car bonyl ]t hi ophene-2 25

sukh omamisgss ES-MS (MeH) + =$57, 559(A). 70 WO
2005/ 035520 PCT/ US2004/ 032104 EXAMPLE 86 O H H A&5gM/3210

(tdérdinethox y)pinYiRmins chrbbhy iR fophedd 2 -
59§ &cl opr orgl;l net hoxy}(4 fQInYJloro Plerlrgl t%%&lng#zdgn%q \%%(M“LH) = 591,
KtHi ned from 5 ¢cycl opropyl nethanol using the

pr ocedur e descrlbed in Exanple 84. OH O /I F 0 NO2 F
/ NO2 [0174]
2- Cycl opr opyl nmet hoxy- 4-f | uor o- I-nltro ‘benzene was
coupled to (7-Fluoro-1- & P fhydr o- i soqui nolin-6
yI)-nethyI-carbanic aci d tect-fmtyl ester ugjng Method
A 10 (Exanple 46): Formation pf Hhepsulf | urea was
achi eved using the nethas d eF*t@ npl e 10,
follomed by TFA'" deprotédtti g ,Ito '

A oxo soqui nolin-2(l

H) - yI]phenyI} am Ho) car bonyl ] t hi ophene- 2- sul f onani de.

a ES-I\/B (MrH) + =577, 579(Cl) 15 EXAMPLE 87 F3C,0 C1. S
HOHNS F~, N~ .001 "O H3C.NH [0175] The

0Tt i t utlefd-Fimp2 mumamxgbmmabﬁdwbyoﬁvﬁhml& A EHTRLBuoro-1-

m4§%mMéﬁ@9uﬁprL&Q8m%Ptf' or nethox -phenylan1ne

For mat i on e su hi eved usi ng -20
the nmet hod described in Exanple 10 follomed by TFA
deprotection, to giveg5-chloro- N-({[4 \

[7 fl uor o- 6- (netE<%QQIno) l_gx0|squ| \T?HBZ(lkb yI] 2

=\ /—NO, —ﬂ\_;/r—Noq

[0177] 1-(5-fluoro-2-nitro-phenyl)-ethanone was coupled to (7-Fluoro-1-0x0-1.3-

|
dihydro-isoquinolin-6 —vl)-melthyl -carbamic acid tert-butyl ester using Method A (Example
46). Formation of the sulfony] urea was achieved using the method described in Example

i
10, foliowed by TFA deprotecuon to give N-[({2-acetyl-4-[ 7-fluoro-6- -(methylamino)-1-

0xo1soquinolin-2(1H)- yl]phenvl ammo)carbonvl]—\ chlorothlophene-:-sulfonamlde ES-MS
(M+H)" =349, 551(C). -
?

EXAMPLE 80

s b
| o _
. H \(
SNey 8
Fo ’ o
=

| l| N

HSC\N: XN =
H

-[0178] To a solutlon of trifluoroethanol in 4 mL dry THF, was added tert butoxide

(378 mg, 3.37 mmol) at 0 °C. The resulun0 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



| b 4-f | | - nit
| -\w@nﬁhbﬁlré"@gre }nlﬂgxeé and ?qrrrxg@araquluzz;gw te g;ua 4&5)3)0“8

10

15

-tlket Qt-dlhﬁﬁb%ﬁu%o 15—5 )% = c_am;i&;[t

71 WO 21105/ 03552:0 PCT/ US211114/ 0321114
(trlfluoronethoxy)phenylIan1no}

car BBAGS S Ybhene- 2- sul f onani de. ES- M5 (N%FD; =
S%F&P?t)q_FI%XrAI\/PLE 88 H3C 0O C O~NN, F p O SAO %3@5&1""4"’321‘“
\u}
Pro'PAmutes.(therFdilnoioit BiyT RoRREmY el &?@e%e The

h the procedure desc mﬂnnyg(lzz
triflyopp-ethpxy)-henkene: - NO F NO2 10 [0177]
1 (5-fluoro-2-i itro- phenyl) et hanone was coupled to

(7-Fluoro-1-oxo0-1,2- -
di hydro-i soqui nol i n-6-¥l)- met hyl - carbanugdagPd
tert-butyl ester usi Met hod A (Exanple 46).
Formati on of the f ohlib, urea was—g

met hod described in\: nple 10,
deprotection to give

E— ﬁ) ac‘% v1-4-f7-fluoro-6-(methylanino)-1 15

X01'soqui ol PA2( R 2-(2.3 biréiydir)- e IPAERERWN ebipled to (7-Fluoro-

using the
y TFA

oAl -DevyiNsteFusthdRethod A
. %?car&q@ 46\ F PEEtign)\ of fthe sulo ufed 3] acli@védy %glégﬁe metho& described in

Exanipid 08, ¢8R ry THF, was
ertIJ but’ g(% de %%% ﬁ%‘%%c%sg tPn%Yf) 5a>b10GD-E-C{[4-[’Vtmmm_5_
(f“?élml%ﬂiuﬁvg} }rpx@sp‘@!nl&ﬁﬁ-?@ﬁﬂ)e_ﬁ] dr(opvg se to the solution

. tﬂﬁuoroethoxy henyl
| . Ypheny ]ammo}carbonyl)ﬂ110phene-’7-sulfo’nginide. ES-MS (M+H)Jr =6OS,

607(Cl).

EXAMPLE 90
CH,

Ci

o H H - ./S
] I e W

F NN i §o™%
HaCyy =

H
|

0180 2-Ethoxy-4-fit ‘ ' , side
[ ] 2 Ethoxy-4—ﬂuoro-1 -m‘;ro—benzene was obtained as a side producf when

prepared Example 89 using %,2,2-triﬂuoro-ethano] as described in Example 84

i CHy
' OH. o~
—

- — /
F_\\ J NO2 F—\\ J>'_NOZ

0181 2- 4 | i
[ ] 2 Ethoxy—4-ﬂuor0-l-mtro-benzene was coupled to (7-Fluoro- I-0x0-1,2-

dlhydro—_isoquinoh'n-6-.y1)-methy1 carbamic acid tert-butyl ester using

o, Method A (Example



10

15

o B .
2,4-difiuora-1-vitro-benzene (536 ng, 3.37 mol) in 5

gQMhTﬂg}pt OC. | The mi xture was r WD 2005/035520
PCT/ US200 032104 stirred at OC for 30 m nut eBCTAURBN4/032104

ut ed h a e and washed with brine. The
[Oﬂng ani ¢ Féé,neP ‘é @gﬁl‘%{ Herwamhiewerusingrthe mdthiod described in
Exwmplei 10, folloged/gy #FAld ﬁtbﬂ:cﬂldrﬁ id &i0c cﬂ]éj%\lg'[( ﬁ%oe}hqw [75ﬂuoro-6-

@nl% %%%3 Q- ehoxy) - benzene:

APy l'—qxﬂ%?P@mPQIF\’\%(rlH)‘Zl]Phener?ammﬁ)c&rbﬂnyl]t}nophene 2-sulfonamide.

EsUmsﬂhuonb~anh95Mt1benzene was coupled to (7-Fl uoro-
1- oxo- 1, 2-di hydro- |squ|noI|n 6-yl)-nmethyl -carbam c
acid tert-butyl ester using Method A (Exanpl e 46).
Formati on of the sulfonyl urea was achieved using b
t he method described in ExExarpE®;10, fol l owed by TFA
deprotection, to give 5- cwloro-gi({[4 [7-fluoro-6 10
( met hyl ani no) - 1- oxoi soqui nol i n- bikb yl]-2-(2,2,2
trtrifluoroethoxY)PhenYl]
anino}carbonyl)thiophene-Z-SULEBnanide ES-. M5
( MtH) +=605, 607(C ). EXAMVPLE 9ﬂ Eﬁ HHS O
i NN F IO OSSO Nl@
2- Et hoxy- 4- quorQH
si de product when,
2,2,2-trifl uoHgeeiha
CH3 20 F- N2 F+hh(2 [0181] 2- Et hoxy-4-fl uoro- |
-ni tro-benzene was coupled to (7-Fluoro-1 -oxo-1,2-

zen talned as a
e 89 usi ng

-[0183] 4—Fluoro-2-(2-1;11ethoxy—ethoxy)-l-njtro-benzene was obtained froin 2~

methoxy-ethanol using the prdcedure described in Example 89.

: CHg
o
F O—/F_

/
F—*<::§F—N02 F—<<::>*—N02

[0184] 4-F luoro-2-(2-rhethoxy-ethoxy)—l-nitro-benzene was coupled to (7¥Flﬁ0ro-l-

0x0-1 2-dihydro-isoquinolin-6'—yl)—methy1 carbamic acid tert-butyl ester using Method A

-(Example 46). Formation of the sulfonyl urea was achieved using the method described in

Example 10, followed by TFA! deprotectlon to give 5- chloro—N-({[4 [7 fluoro-6-
(methylammo) 1- oxo1soqumolm -2(1H)-y1]-2-(2-

meﬂloxyethoxy)phenyl]annno\carbonyl)t}nophene-”-sulfonamlde ES-MS (M+H)" =581
583(CI). |
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[0186]

| : .
di hydro-isoqui nol i n-6-y1)-net hyl -carbam c aci d
t Q0 2dashask oSt er using Method A Exanple 46). ( 73 WO
2005/ 035520 PCT/ US2004/ 032104 [0182] For mat i oRCHUSAM@32104

sul fonyl urea was achi t he nmet hod descri bed
in Exanple 10, follo =deprotection, to give

5-chl or o- N-[ ({ 2- et hoxy- 4H{CZ £CGHigor o- 6- cl

(et hyl aani no) - 1- oxoi soqui n6l i r!rL 2(H H)~Pyi] phenyl)

am no) car bonyl ]t hi ophefe- og(d\']j de\. - ES- M5

( M-H) +=551, 553(F 9g © OO0/ sSd H
HOi NN : V1 i H [0183]

4- Fl uoro- 2- (28 2 hoxy) 1-nitro-benzene was

obt ai ned from 2“ 10 met hoxy- et hanol using the
procedure described in Exanple 89. CH3 OF O F\ /
(018 F\ /. NO2![0184] 4-Fl uoro-2-(2-
hoxy B‘f fippon pf ﬁﬂ%qwlpbbpm&nn\n&s@sbugl .04 tfnol) and sodium

acetate/€15b @9k mnSHe ro-i S0
) K%’P) #eggtr hyl - car gm# %ngﬁq‘éq‘ aglgffp IOQE{;éP‘)“B%m?Fgle (409 mg,
8 PERY# rpo erprEseiTp | Téhezm)xtuxﬁmmgwgmé ffont ta;g, gﬁahlfr@fgybo
Meﬁleﬂ\@ﬁu tho escri pe I n
:nm E)?an‘pl e f%f\blftl‘?f!tﬁg a%% {;%nﬁ'l‘-”ﬂs [S‘Fté‘tsé'@ﬁt?ﬂﬁ"dtu@ bjtaeonate. The
T,
: uialsc 32 (2 rVCﬁrNO@{t{'mbd[aﬁd f:br:)b@ilijﬁtg l|"|vﬁcu§’(t(i givea cﬁlde 3esdge, which was
fied Ekoxy OXO)ni ] ﬁ? %5% EtOAC/hexane) to give 4-10d0_’>_

1soprgw1b@n135ﬂ%1he ophene -sul fonam de. ES-M5 (MtH) + =581,
583(C). 20 74

Chy CH,

™ oo

~ 4-lodo-2 —1sopropyl-phenylam1ne was coupled to (7-Fluoro-1-o0xo0-1,2-dihydro-
1soqum01m- -yl)-methyl- carbamlc acid tert-butyl ester using Method C (Example 48).
F

ormation of the sulfony] urea v%as achieved using the method described i in Example 10
followed by TFA deprotectlon to give w-ch]oro N-[( {4—[7-ﬂu0ro 6-(methylamino)-1-

oxmsoqumolm—?(lH) -yl}- ”-1sopropylphenyl}ammo)carbonyl]thlophene 2- sulfonamlde ES-

MS (M+H)* =549, 551(C1), |

EXAMPLE 03

N—CHs

 w n S
. >S
F 69
N
HgC. I P _

75

Ir=
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WO 2005/ 0355211 PCT/ US20114/032104 EXAMPLE 92 H3C CH3
Chwo Modufxry CS F:OO HB3C.Njo[ H, [01851 To a
solutpgkgg? 2-i sopropyl - phenyl ami ne (262 ny, 1PGHUS2004/032104
mmol ) and sodium 5 acetate (159 ng, 1.94 nmmol) in .5
mL acetic acid, was added iodi de nonochl oride (409 nu,
[0187]58 nmmi2-J5-Bluoreebittoesipas:al-eitil]-diRethil achité &a¥\etained from 2-
&“F@]%%ﬁg*aﬁ r?on1t$ngera ure for 20_ mnutes, then
8y o' BiRg ihe procequzg desshbedda Exampigi®Ph sat ur at ed
sodi um bi carbonate. The organic |ayers were conbi ned
and concentrated in vacuo to give a crude residue,
whi ch was purified by colum chronatogrqﬁgy (silica
5-25% Et OAc/ hexane) to give 4-iodo-2 10\
i sopropyl - phenyl arg ne. H3C H3C CH3p NH2 NH2

[ 01861 4-1odo- 2-+L&0propyl - phenyl apne- was coupled to
(7-Fluoro-1- -1 L,hv dro-F NO,
i soqui nol i n- 6- 2 et hyl - car bam cid tert-butyl

~ ester using Method C (Exanple 48). Formation of the

| fonyl_ urea was'achi eved using the nethod descri bed
l_"l@f# Exampt & 10ro-3-gitoheary)-ethi-drepthptaseing was caupleditore-
Fludro-ahd@t 192-Niﬂyﬁfﬁi‘s&q}ﬁrfﬁlliHQSr-?Z—%feéﬂi?—%ﬁﬂrﬂi@a&ﬁ)téA-Butyl ester using

oxo0i soqui nol'i n-2 -y7T _
Method A (Esampia éh) Framatinn pg@p bafiyy] tiei pphashived sdihd theaitde

desclill'_bcgfén-_ %ﬁa{ﬂv&* LB,EOIK#&% ’bé%( &ép}dtec%i%n,%l\x/fgLEcﬁg’ro—%2-[5- f

(dimethylamino)ethqu] -4—[7-filuoro-G—(methylamino)- 1-oxoisoquinolin-2( I\H)-

yl]phenyl} amino)carbonyljthiophene-2-sulfonamide. ES-MS (M+H)" =594, 596(Cl).

[0189] [2-(3‘-Cyclopro{3y1 -4-nitro-pheny!)-7-fluoro-1-oxo-1 ,2-dihydr0-isdquinolin—6- .'
yl]-methyl-carbamic acid tert-liautyl ester was obtained from [7-fluoro-2-(4-nitro-3-vinyl-

phenyl)-1 -oxo-l,2—dihydro-isoiquinolin-6-y1]-methyl-carbamic acid tert-butyl (intermediate in
Example 78).

{0190] . To a solution of [7-ﬂuor0-2-(4—nitro-3-vinyl-phenyl)-l-oxo—l,2-dihydro-

isoquinolin—é-yl]—methyl-carbaimic acid tert-butyl (12 mg, 0.027 mmol) in 1 mL ether and 1
mL THF, was added diazometlilane solution (generated by adding 40 % potassium hydroxide
aqueous solution to 2-methyl-j-nino-mtrosoguanidine (40 mg, 0.27 mmol) in 2 mL ether at
-78°C) at 0°C, followed by 10 mg palladium (II) acetate (10 mg, 0.4 mmol). The reaction

mixture was stirred at 0°C for 1 hour, then diluted with ethyl acetate and washed with brine.

76
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. |
N FO H3CN{I-| i H75 WO 2005/ 035520

Qop ,
PG 11032104 [0187] _
[ 2-(% gﬁ%ﬁuaroo- 2-ni {r o- phenoxy) - et hyl | - di met hy| - BGA7HE2004/032104

TheREsafiati A 22— di.net hy| am. no- et hanol using the

2 Eﬁfi&fg AEfert ?}i@é’éﬁdu B TR ET4 8 aeniaio oo candi3sides, Fhich
wag p y/colen §0dB&beraphy (silica 25-50% Ei o givel?.
cyilgﬁrgéy'lﬁl-ﬂlﬂgé%' 2: i.j HO: gqenoxly% -ethyl ] Oéfﬁg)%aﬁ% © gcks G-

was coupl e g y@w uoro-1-oxo-1,2-dihydro-isoquinolin-6-yl)-methyl-carbamic
aciftterobwyll esx.0- | , 2- ¢li hydr o-i soqui noli n-6-yl)-met hyl -carb

amc acid tert-butyl ester using Mthod A (Exanple

46) . Formation of the sul fonyl urea was achi eved using

the nmethod 10 described in Exanple 10, followed by TFA

deprotection, to give 5-chloro-N[({2-]2-

(di met hyl am no) et hoxyf-4-[ 7-fl uor o- 6- (net hyl a 0)-1-0

\/
D

am no) car bonyl 1% hi gne-2-sul f onam de. BS- 2t

=594, 596 EXAMVRLE 94 DS /C RO N H NI p
0 0 Wic3C, @' HJ [0189] N
[ 2- (3=CyNI opf op¥l - 4- ni t r o- phenyisPs = -l -oxo-1, 2-d

i hydr o-iBequi nol i n-6- yl]-nethyl-cgybamc acid
tert-butyl ester was obtained from
[01%_“ uor o- 2- (4-nitro- 3-vinyl -

enyl ) Catalytes Hydeenakibiy of (2-(35 660 " =6 - ethyl - ¢
1,2 5B3RL So Atk Hinl B Thuyt yi ?2nt( ergfr%ﬁ&? %%ﬁi‘%&%“@hﬂ%‘f%o‘%m‘
> 7%?/. [8 18 81}0 1! %1 —g)ézkfle!%{?aa € acid tert-butyl ester, formation of the sulfonyl
uredt folfolvied by TFA( deproitédtion, Jrokiidul 5 BGRLC  rpm THr

¥ i nol i.n- 6-y}]-nethyl -car bam'c UOro-6-

(el R0t 24T Y et epinciembony itophbi. 2 ifommide
ES-WiSdd i asoneubane sol ution (generated by adding 40 %

pot assi um hydr oxi de - aqueous solution to

2-met hyl - 3-ni tro-nitrosoguani dine (40 ng, 0.27 nmol)

in 2mL ether at 25 -78C) at OC, followed by 10 ng

pal l adium (I11) acetate ¥EXAMRJE® 4 nmmol ). The reaction

m xture was stirred at OC for 1 hour, thegI di | ut ed

76

with ethyl acetate and washed wi,tthr/ksj

| 53C N _N. \\
TS G Lo
HQC\Ni P :

[0192]) The substituted ?niline was generated by Method A (Example 46) using 1-

. . | .
ﬂuorp-4—mtro—2 -tnﬂuoromethy}-benze_ne. Formation of the sulfonyl urea was achieved using

.the method described in Exampile 10, followed by TFA deprotection, to give 5-chloro-N-({[4-

[7-ﬂuoro-6-(methy1amino)- 1 -0ioisoquino]in-2( 1H)-y1}-3-

(tliﬂuorometllyl)phenyl]amino}:carbonyl)thiophene-.’z-sulfonainide. ES

-MS (M+H)" = 575,
577 (C). . )

77
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[0194]

WO 2005/ 035520 PCT/ US2004/ 032104 The organic | ayers
wWev e 209s5ed and:concentrated in vacuo to give a
crude residue, which was purified by col um = PCT/US2004/032104

chromat ography (silica - 50% Et OAc/ hexane) to

gi ve[ 2- (3 cycl opropyl - %ﬁﬁgﬁyn 7:-fluoro-|

- 0X0- | , 2-di hydr o-i soqui nol i ngx yI] met hyl - carbam c -
acid tert-butyl ester. 5 O {NozHFi;g\ F N H3C N
H3C.N I i Boc ' “Boc [Q19 rogenati on
of [2-(3-cycl opr Gpyl- t engl9- 7 f1 uoro- I - oxo-

1, 2- di hydro- |[§‘qu| ol iln- 8¢ yI T- méthyl - carbami ¢ acid
tert-butyl & “N; 4 on of the.sulfonyl 10 urea,
foll oned by TFA Heprotection, provided

5-chl or o- N-[({) cycl opropyl -4-[7-fluoro-6

t hyl 1 OXOI soquinolin-2(1 H-yl]phenyl }
[Olé_ﬂf no) c gﬂ}ﬁ ZergrhttdbpMetmd C (ﬁmhc@e(z:wbj)upﬁng 4-

b 115542 6- dﬁé&(
o ? P)lenyl[}:%{rf_rgg i'oE(TShi"Zucga Hg 10? glgygliququﬁgl% §-yl)-methyl-
cart@gH% F%ﬁi g‘dt Wylp@ﬁeh @Eprma’(lﬁxwﬂ)é ml%ﬁ?l uied Wk abhieved using the ?Jethod

deséritié@iOE farf}l | - benzene. Formati on
“the gISE om}& ﬁgrfég&m%isdygﬁwp‘ g&é&ﬂ@?n‘@ Zh¥erechiere bt {4-[ 7-fluoro-6-
(meéy&%mpb)ebomscmmphe(m) Yif-Rlotamelyibent DA RN R nbhene-

2- 51?7 P, 1S gﬂ({a}g}@ﬁf{gﬁﬁﬁgy@ oxoi soqui nol in-2(1H) -yl ]-3

(trifluoromethyl)phenyl]am no}carbonyl)thi ophene- 2-sul
fonam de. ES-MS (MtH)+= 575, 577 (d). 77 WO
2005/ 0355211 PCT/ U 5200@5@3@13193 07 .

@ wrof«

H !

4-Fluoro- l-mtro- -trifluoromethyl-benzene was coupled to (7-Fluoro-1-o0xo0-

1,2-dihydro-isoquinolin-6- yl) methyl carbamic acid tert-buty] ester using Method A

- (Example 46). Formation of the sulfonyl urea was achieved using the method described i in

Example 10, followed by TFA deprotectmn to give 5- chloro-N -({[4-[7-fluoro-6-

~ (methylamino)- l—0x01soqu1n011n-”(1H) yl]-2-

(tnﬂuoromethyl)phenyl]ammo}carbonyl)thwphene-’)-sulfonarmde ES-MS (M+H)" =575,
577 (CY). '
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EXAMPLE 96 C| CH3 HH~\S1 O/ Nu NIl CA-, F\ I O
Ow N fkigsss i3 C, \' I/ N H [0193] The substituted :
aniline was generated by Method C (Exanpl e 48)PCT/US2004/032104
coupling 4- 5 brono- 2, 6%@&%@% phenyl am ne to
(7-Fluoro-1I-oxo-I, 2- d|hy nol i n- 6-yl ) - met hyl -
carbarnic acid tert-butyl estefH; Formation of the
sul fonyl urea was achi eved |Dg t he net hocb| descri bed
in Exanple 10, followed by THA deprat ec , to give
5-chl oro-N-[ ({4-[7-fl uorm- 6 N. AN
(et hyl am no) - | - oRQi s
H)-yl]-2, 6-di net hyl am no) car bonyl ]t h| ophene-
2- sul f onami de.HsEsgH e =535, 537(Cl). 10 EXAMPLE
97 CI CFS HHSKWMNN<I FOO ~1 HICN\ H
[0194] 4-Fluoro-l-nitro-2-trifluoronethyl-benzene was
coupl ed to (7-Fluoro-I|-oxo 15

(019512 di hyarsolEeref 78bom-26niitb-bemreidutid @a BaATGORE kS, THF,

i e ok 5 Bl Bl 2 s Tt el o s

Teapiph DUt G Meded 1 rod dpetandd und @ 'aif,%ﬁgﬂg o orﬁ(’?é%z_o minutes,

| N (
th ecﬁf ‘Pédevﬁ i & &Sl afe?%t (ﬁg@ﬁ}}fa&g?t{l %ﬂnez( q.cbrg%mq lagers were combined and
CO(IQCmtI‘flﬂedl mrmtmi )iy &@B3d eslfd) GhieB R ?Mnbﬁér{“}p@)@ﬁﬁnechromé{o graphy

H)+ =575, 20 57
(s 19a & %‘9 PEtOE exang) to give 5-fluoro-2-nitro-benzoic acid methyl ester. :

COGH COOMe
NOZ e N02
F .F
[0196] 5-Fluoro-2-nitro-benzoic acid methyl ester was coupled to (7-Fluoro-1-0xo-

1,2- d1hydro-1soqumohn-6 yl)-methyl carbamlc acid tert-butyl ester using Method A
(Example 46). '

[0197] Formation of the sulfonyl urea was achleved using the method descnbed n
Example 10, followed by TFA deprotectlon to give methyl 2-[({[(5-chlorothien-2-

yl)sulfonyl]ammo}carbonyl)ammo] 5-[7-fluoro-6-(methylamino)-1- oxo1soqumohn-2(lH)—

- yl]benzoate. ES-MS (M+H)* =565, 567(C1).

EXAMPLE 99
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WO 2005/ 035520 PCTA US2004/ 032104 EXAMPLE 98 CH3 0 0

Clwo sy N F ~ Ol -O HCNNH [0195] To a |
sc}v%t :Oan g%‘ 5-fluoro-2-nitro-benzoic acid (1 grpCcBHuU%004/032104
romol in 5 nL THF, 5 was added
(trimethylsilyl)diazomethane (2 Min ether, 11 m, 22

rmed.to room
-[01A8D| )e a: 'Iﬁls@??]lgg ?o%;ﬁg}g 'v&gﬂ 85%{&%&}’ ?rglgv}fy 10 rr(‘lgﬁ figeréked in Example
o5 RERERA 4l ﬁbw@ﬁm%yl)%@aﬂmmkﬁgﬁmjfgt AE56.6-
n
(“‘E‘h@laﬁﬁ‘?%%?"v"gﬁ”‘iﬁ‘i’§%‘ﬁg 1) SRRRREE of @wee\&s‘ﬂwnl«f Flod
Ch]é)a(rtﬁlﬁﬁ blgminshsarbqny]hina]-5- [3@%@- ?er %i 6

: ox%l%&_'mﬁ)'hfnlﬁ Pﬂ&@b% gc@egg-&%: G@S!gd' =551 hg/53(Cl)

5- Fl uoro-2-nitro-benzoic acid nethyl ester was coupl ed
to (7-Fluoro-I|-oxo-

1, 2-di hydr o-i soqui nol i ngm} yl - car blam' ZG?Ci d
tert- butyl ester using (Exanpl e o).
[0197] Formation of the sttd 3 urea V\?S eh' eved 'by
usi ng the method described i arﬁb\l e d 0
TFA deprotecti onH: gi e T Doy

5-chl or ot 2O _
§a£ éf)%/l ) am ngl’c 5- I ugr o- 6- ( ??\//Lﬁbm+n9256é 0X0i soqu
inolin-2(1 - benzoate. ES-MS _
{‘327(C|).(20H)EXA E99 0O OHC HHSI ONpN, F O-O
H3C, o N _
- [0199] To a solution of 2-isopropyl-6-methyl-phenylamine (1 ml, 6.4 mmol) in 6.5
‘mL acetic acid, was added bromine (0.33ml, 6.4 mmol) dropwise over 10 minutes at room

temperature. The mixture was stirred at room temperature under argon for 20 minutes. A

- precipitate was formed and collected by filtration and washed with ether to give pure 4-
bromo-2-isopropyl- -6-methyl-phenylamine.

H3G : HsC
CH, CHg
o NH, NH

[0200] 4-Bromo-2-isopropyl- -6-methyl-phenylamine was coupled to (7-Fluoro-1-oxo-

1 9-d1hydro -isoquinolin-6- -yl)-methyl- carbarmc acid tert-butyl ester using Method C

(Example 48). Formation of the sulfony! urea was achleved using the method described in
Example 10, followed by TFA deprotection, to glve 5-chloro-N-[({4-[7-fluoro-6-
(methylamino)-1- -0X01s0quinolin- -2(1H)-yl}- -2-isopropyl-6-

methylphenyl}annno)carbonyl]tlnophene-Q-sulfonamide. ES-MS (M+H)" =563, 565(C1).
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H 79 WO 200i /035520 PCT/ US2004/ 032104 [0198] This
ang) ResGesypound was obt ai ned from hydr ol ysis (as '
descri bed i n Exanple 63) of net hyI PCTIUS2004/032104

2-[ ({[(5-chl orot hi en- Zﬁgisﬁl %nly ] am no)

carbonyl ) am no] - 5-[ 7-f| 01

(et hyl am no) - 1- oxoi soqui nol i nCBg1H) -yl ] benzoat e

obtai ned in Exanple 98. 2-[Q4 5 cl

chl orot hi en-2-yl') sul fonyl ] an no}lear lapny m no]-5-[7-f

| uor o- 6- (et hyl am no) - 10

oxoi soqui nol i n- 2(AH) : eng

=551, 553(d). 190 Cl- HO NNS F

ICI OO0 N CHILERE; 0 [0199] To a solution of

2-isopropyl - 6- mettyl - phenylamne (1 m, 6.4 nmmol) in

6.5 nlL acetic acid, was added bromne (0.33 m, 6.4

nmol ) dropwi se over 10 m nutes at room terrperature

[02fH¢ ni xt Gridethgl2-witrbibermbi@acid memyt €182 & a8 bbifaRed RORI3-methyl-2-

t t f d and
S S e R et N &eag&ewafg.mm
mthbd@eﬁzolﬁadw oethyLestes bp hﬁwéerﬁn&ﬂsméscr%@ B:YM@!Eb&‘ & Bk ple 46).
%%BO—% B!&%Br\/NHzCI—BCI—B
OG- 9?HZ81°ﬁéldH9?thﬁr?éw§/wawhﬁ@n«ada@mgdhqapregbdmm

-Extumpiet0B| uor o- | - oxo-
1, 2- di hydr o-i soqui noI | n-6-yl)-met hyl -carbanm c acid
tert-butyl ester using Method C (Exanple 48).
For mat iq(;cg_éof t he sul fonyl urea was achi eved using the
cribed in BQMple 10, Cooivewed by TFAOOMe

N@n, to give 580} oro- NI({4f,7-f 1 uor 016- nH,
nm.no) - 1- oxoui nol 1 n- 2 —
- 2-CRppr opyl - 63

CHs -Br ~ “CH,
net hyI phenyl } am no) car bonyl ]thi ophene é sul f onam de.

ES-M5 (MHH) ' " =563, 565(C ). 25 _ _
[0202] 2-Amino-5-bromo-3-methyl-benzoic acid methyl ester was coupled to (7-

Fluoro-1-oxo0-1 ,2-dihydro-isoquinolin-6-yl)—methyl-carbamic acid tert-butyl ester using
Method C (Example 48). Formation of the sulfonyl urea was achieved using the method
described in Example 10, followed by TFA deprotection, to methyl 2-[( {[(5-chlorothien-2-
yhsulfonyljamino} carbonyl)é\mino_]-5-[7-ﬂuoro—6-‘(methy1am1'n0)- 1-oxoisoquinolin-2(1H)-
Yl}-3-methylbenzoate. ES-MS (M+H)" =579, 581(C}).

EXAMPLE 102

so2
Y
e

H

[0203] [7-Fluoro-2-(3 -methénesulfonyl-4-m'tro-pheny1)—l -0x0-1,2-dihydro-

isoquinolin-6-yl]-methyl-catbamic acid tert-butyl ester was obtained from [2-(3-bromo-4-
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80 WD 2005/ 0355211 PCT/ US2004/ 032104 " EXAMPLE 101 CH3
q‘@eﬁh_‘/ﬁll‘-’l N FI p0O0O NCH HICNH [0201]
1> ni tro- benzoi ¢ acid met hyI ester WwasPCT/US2004/032104

iR AREY ol ool & 8 bmelinG vetic g archun

est&ﬂiiﬁxﬁﬁpﬁ: -78met hyl - benzoi ¢ aci d net hyI ester by
hydrogenati on as described in Method A (Exanple 46).

02841\ NO- 95 BEBARLR oFRL Mmgg%&ltr&pgxlgﬁ)p?%%ﬁ%d e)%%&_[dvﬁaaro-

obt ai ned using the procedure 1n
1sogaopin-CobipetniarEbamioidig:- wﬂﬂ esteNHED me, 6:02 hfhofHB DMED 0.5

ml % aﬁneﬁ?g?es{llgﬁgt%](% mgrﬂ 6‘& F]gbo ] om) gecrﬁlthré rl:e;ctkigl? xzn?)itgre was

s&cou
su’tﬁd:qn@ﬁo mlemmvé.l,rﬁddtlh[y (iélﬁpersmewl Zf’@) ifot-43- s¥tohddEA BYémp‘ﬁﬁtreras

ani. c ester_uysin Met hod C ( Exanp
f"rﬂ’g? an 1??8?3 g?ﬁ ﬁgtfat’f?ﬂéo NI ﬁwm%r(éan%h@eaéfw%mmsmwl) 1-
oxd-hg- dihﬁdm@boal&ndﬁssryl]hﬁahmtba@famph&di& drdlebgmed by TFA
deprotection, to nmethyl 2-[({[(5-chlorot |en-2-
yl)sul fonyl] amno } -
carbonyl ) am no] - 5- [ 7- fI uor o- 6- (et hyl am no) - 1- 0XOi. soqu
inolin-2(1 H- yl]-3Bfeth Ibenzoate ES- M5 (Méd)me

=579, 581 (d). BXA 0 O2_ N N. ,1@~~o
j N H3C, N .20 _H [ll020
[7-Fluoro-rre amésul f enyt - 4nF -oxol
-, 2-di Hriglr Q sag nol in-6-yl] - Ib caC|d
tert-butyo ester was obt ai ned fronN 5r ono- 4-
- Boc
[0205] _ [7-fluoro-2-(3-methanesulfonyl-4-nitro-phenyl)-1-0xo-1 ,2-dihydro-

1soquinolin-6-yl}-methyl-carbamic acid tert-butyl ester was hydrogenated to proVide an
aniline. Formation of the sulfonyl urea was achieved using the method described in Example
10, followed by TFA deprotection, to give 5-chloro-N-( {[4-[7-fluoro-6-(methylamino)-1-
oxoisoquinolin-2(1H)-yl} -2-(methylsulfonyl)phenyljamino} carbonyl)thiophene-2-
sulfonamide. ES-MS (M+H)" =585, 587(Cl).

EXAMPLE 103

il
“HaC. j@iu;

H

[0206] The substituted aniline was generated by Method C (Example 48) using 2- s
chloro-4-iodo-phenylamine. Formation of the sulfonyl urea was achieved using the method

described in Example 10, followed by TFA deprotection, to give 5-chloro-N-[({2-chloro-4-
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81 WD 2005/ 11355211 PCT/ US2004/ 032104 _
Niy 1) - 7-fluoro-1 ' S
- ox(é)%fgggg"yhydr 0-i soqui nol i n- 6-yl | - met hyl - car bRGH/ES2004/032104
I 0204] T :
[7-8bfb-¢-Gh )ﬁ#ﬁﬁﬁo) 1 o§(51%oqmnohlr:_1¥’??ﬁi %]Phenyl[‘mmno}carb?)n}%]thiophenea-

sl ol ut| on
sulfdhafrddeh ESMS VD F e54n 13y - 7- f | uor o- | - oxo- 1, 2- di hydr o

- isoquinolin-6-yl]-nethyl-carbam c acid tert-butyl :

ester (10 ng, 0.02 mml) in DMSO 0.5 5 nl, sodium

nmet hanesul finate (62 ng, 0.06 mmvl) was added. The

reaction mixture was sulXeAVBHE1684 ni cr owave

irradiation (tenperature ¥2 C)-for 45 seconds. A

precipitate was fojjaad_and collected by filtration to
"~ give [7-fluoro-2-(3-nmethgnesul fonyl -4-nitro-phenyl)-]-

0x0- 1, 2-di hydr o-i sodrino @ |- et hyl -carbamc acid

tert-butyl ester. Br S02 02 OO0, NO2 FNF, NH

C NHICN 3 10 Boc Boc

[ 7-fl uoro-2-(3-nmet hanesul f onyl -' tro-phenyl)-1-oxo0-1

, 2-di hydro- isoqui nolin-6-yl]-nmethyNOear bam c acid

tert-butyl ester was hydrogenated to provide an

0

_

- l'ine. rmati on of the sulfonyl urea was achi eved
08) g e e

ng t e FHEeMT(4risephen-I-areEx drdihairat SodiBnolines-h i nethyl-

cabymithAiddans t e
© 5-chl oro- N Q‘Zf‘ggtérgp O% qufrng[hbél fr mtEhxafng}ﬁ Sr? ‘Xas dissolved in 12.5 mL of
TFoam stiwed 1?% p pytvent }NaSZPa(mEbchyd iyt )dixb(ﬂmd lh ani n

d‘&“&f‘*‘m QR A RR RS LR STt A Tl qygowisn
solgl. |KS- MS\(M+ €3M.20 H [ 0206] The substituted aniline
was generated by Method C (Exanpl e 48) using 2-

EXAMPLE 105

MeHN
cl ‘ O

- [0208] To a mixture of 7-'Fh._ioro-6—methy1amino-2-(4—'niho-pheny1)-2H-isoquinolin—1-

one (100 mg, 0.27 mmol) (Example 104) in DMF (3 mL) was added N-chlorosuccinimide
(76 mg, 0.57 mmol). After 18 hours all starting material was consumed. Tin diéhioride
dehydrate 244 mg (0.11 mmol) was addéd to the reaction mixture,' and the reaction was
heated to 80°C for 2hr. Upon cooling the reaction mixture was treate.d with 1 mL of 10%
sodium carbonat; and extracted 3 times with EtOAc. The combined organic layers were
dried over Na,SO, anhydrous and concentrated in vacuo to give a mixture of the 5-Cl and
4,5-dichloro anilines. This mixture was coupled directly with 76 mg (0.28 mmol) of (5-

Chloro-thiophene-2-sulfonyl)-carbamic acid ethyl ester (Example 12) in toluene (0.54 mL)
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chl or o-4-i odo- phenyl am ne. Formation of the sulfonyl

urea was achi eved using the method described in

Exwonbe il f ol | owed by TFA deprotection, to give

5-chl oro- N-[ ({2-chl oro-4- 82 WD 2005/ 035520 PCT/US2004/032104

d:i@ﬂ[ﬁkm@@aﬂ{
an 7-f] uor o- 6- ( rr\sjrtgsr‘1lfltmagr%ln ) g’)r Rflg%?c%oﬁﬂ flﬂ%fhicwoﬁ)(sfﬁ?n)ﬁhn?%wer ©
sepaTAd. bymmwgm ¢ tchgivpRéneg 2% §dﬁlé ORRdTl) 88 5- cﬁl@rd\/ﬁ [g 4-[5-

: Cm6MH"hﬁom%4ﬁlneﬂ§V[}§mgg ? Omwoq“mol?ml?c%ﬁ{ - I\/bHN TFA O

yiljieny]} amimo)casbpdylithiopienp efiyioharhiRX &5 dr
oli-n-6-yl]-methyl- carbamc acid tel:rh}d%k)(gl%\li?ﬁ egﬂe??%
(1.0g, 24 mmol, from Exanpl e 8) was di ssol ved in 12.5
mL of TFA and stirred for 0.5h.  The sol vent was
removed in vacuo and r eEXAMBIE&66 i n 10
di chl oronet hane/ heptane and concentrated to give 1. Og
(97% of the Thdysali as a yellowish solid. ES-MS
(MrH) + =314. 2. EXAPLE 105 F MeHN C O N N AN SO 'S
HHOC 15 (0208} pXt ure of
7- Fl uor o- 6- net hyl'am ho- 2- (4-ni tro-phenyl)-2Hi soqui nol
in-1- one (100 ng,cO. (I@(abnpelo4) in DMF (3
n.) was added N- chl orosuc n de- \\s/ 6 mg, 0.57 mmol).
After 18 hours all starting maNerNa consuned. Tin
di chl ori de dehydrate 244 ng ( f s added to
the-reaction m xture, and the reaction was 20 heated

[02{) 80C fﬁ’% 2hr . Upon cooling the reaction nmixture was

eat ed Medirhioropulnyogowasguirifind framtthe albe MGUOn in Example

MR il T e e

(me. A} koweistaninetin- 261 H)eyl phesy 1aniingfctitn A tm*obﬁenévqu Cfonamlde

" ES- W(MﬁHﬁ-dk?ﬁkgé] anilines. This m xture Wwas™ coup

directly w ?TQ(O 28 mml ). of (5-

EXAMPLE 107
F

MeHN

Br 0
SN

7

|

NO,

[0210] 7-F luoro—6-methylamino—_2-(4-nitro-phenyl)-2H-isoquin01in- 1-one (800mg,

1.9 mmol, TFA salt from example 104) was partially dissolved in 18 mL of DMF containing
517 mg (2 equiv) of K,CO;5,. Recrystalhzed N-bromosuccinimide (433 mg, 2

, 2.4 mmol) was

. added and the reaction was warmed to 70°C and stirred for 18h. The reaction mixture was

“quenched with 25 mL of water and cooled to 0°C. The resulting precipitate was collected by

ﬁltrauon washed with water, and dried in vacuo at 23°C to give 600 mg (82%) of an off- -
white solid. ES-MS (M+H)" = 392.3 (Br). -
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Chl or o-t hi ophene- 2-sul fonyl ) -carbanic acid ethyl ester:

(@oRkessly) in toluene (0.54 ni) 83 WO 2005/ 035520
PCT/ %2/8:8%032104 and refluxed for-4h. The reBCl/v$me/032104

m xture of nonochl oro agg gl ﬁhl oro sul fonyl ureas were
separated by preparati o give 9.4 rng (6% -
yield overall) of 5-chloro-N-[({4-[5-
chl oro-7-fl uor o- 6- (Mt no) - 1- oxoi soqui nolin-2(1

{)

H) yl]phenyl} am no)car | ]t hi ophene- 2-sul f onam de:
ES-MS (MtH) + = 541. 3 g, 2CL¥F ~5-EXAMPLE 106 F MeHN Cl
0C" NOC O A,S S K HC [0209] The dichloro
sul fonyl urea was purified 0 above reaction in
Exanple 10 105 to afford 15 0% overal | yield) of
5-chl or o- N-[ ({4-{4, 5-di chl of 0- 7-f | 16ko- 6-
~ (et hyl am no) - 1- oxoi soqui nol i n-2(1 H)-yl]phenyl}
02811 no) car I] 5 hi ophene-2-sul fonam de. ES-M5 (M+H) +
s ([40 :m576. 2%(%%%‘}4.7] @8& Eﬁe@dm@ﬂv@ﬂmome@l)-w-mqpmm-1-one
(raR 10} mmol, Example 107) was combined with 920 me (4 0 in di i
i AR M 2o ni L ro- phanyly=2eP e 6 dickisrice
_ n- 12 Ghe A heagedgo for T A Tharemctianomasakanglord to 40°C
and 10ull), ofVE(% Pédidirh @hrbi¥nath % SOIaMEL ST B+ Qf " -
mixGoNt a%@i ng 517 ng (2 equi v)Sg‘?’ly@%l&ﬁeg%ﬁl%'ﬂhfé@mm
eg?"fm &% gﬁ# AitiEnes path t@(gp agq mercmnbi)xe&\taxf.fgaﬁe é@f@@ewgre dried
overadodiun &1l faR2Ednirad S Q a irrea ror
10 g h8hiThe reaction m"i%lg?v\%égordéggﬂ‘éﬂgﬁ/‘s’wf{‘?‘w@ﬂs‘”ﬁhS@fd- ES-
S (M) aA6l-2@-ed to OC. The resul ting precipitate was
collected by filtration, washed with water, and dried
in2 vacuo at 23C to give 600 ng (82% of an off- white

solid. ES-M5 (MrH) + = %gZ.S ]SEBrl%g 84

F

MeHN

o)

N
T 2
. N7 NS
- H H || )—c

- The sulfonylurea is prepared via the method described in Example 13.. N-[({4-
[ 5-bromo-7-ﬂuoro—6-(methylamino)- 1 -oxoisoquiriolin-Z( 1H)-yl]phenyl}

Br

15 [0212]
amino)
carbonyl]-5-chlorothiophene-2-sulfonamide. ES-MS (M+H)" = 585.5(CLBr). -

EXAMPLE 110
F

MeHN

MRS
20 | NH

85
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WD 211115/ 035520 PCT/ US2004/ 032104 EXAMPLE 108 F M:HN

Biv 30032 H, [0211] _ :
5-Br c()nr)m-37-2 | uor o- 6- et hyl am no- 2- (4- ni t r o- pheRATYUS2pR4032104

soqui nolin-l-one 5 (400ng, 1.0 innol, Exanple 107).
was conbined with 920 ng (4.0 mmol) of tin dichloride
[02K8hy dr atTe a susgensibn of 2-(39,@;@'naph@m')eybmomgugrg_rmﬁe% grmino-
0

i th d to 40C and 1 nL
2 O R B B A e 248 B0 mamelhis INHENO 2 et yofas addia
tetraias (riphenyThte seR bl L0t SEnd0H,. TRE BuSHIIRAGHEHeShssed and

tine it c and the conbi .organ ayers
purgfd ‘%‘Eh X%v@&?ﬁ? 0% Q47 rmed). weatn €@ A milataedithierpyridiag canpiex of
2,4,8%tf10inglicPcddiri Ao Rk i.shasolid.. ES- 10 M5

%M %g]c': 35?&?‘?%?%9 ﬁ&(gow%ﬁ@o%&ér © gadilyd aé? the mixgyre hpated to
100cf- Afterpe&mim, the pergfionthixtwre was nydlet ©aoos teRTRAAIE ArhipRoduct

wast h ' le 13. 4- .
[tg&bfmgﬁo&@‘g ?g%p?b(&ﬁgl’ r%(yafa’ér%%&lb -eyl@&bdﬁﬁeﬁembwe@@gamc
layery wos drisdeng soflivamsubiiale and concentrated in vacuo to give 26 mg of the ¢
prodiff, R 4.2 g’_é&gl ot h'({)ghe e-2-sul fonam de. ES- NG rude
(MBF) T = B85 Y’ﬁ?"éﬁ‘é‘ TugEzhRsticatan EEMEMID <8196, NH2
85 WO 2005/ 035520 PCT/ US200 t/03210 4 [02131 To a
suspensi on of

2- (4- Ami no- phenyl) - 5- brgggRypr El 49T 0- 6- met hyl am no-
2H i soqui noli n-1-on frﬁrmﬁr%l’e 108 (26 ng, 0.07
nmol ) in DMVE MCS) S PF)

tetrakis(trip HQ’
The suspensi on was

was added
Tesphi ne) pal | adium (4 ng, 5 nol % .

~N .O
o 0
\QN/U\N:S S
H H \[l/\/)—cs

[0214] Coupling to form the sulfonyl urea was achieved using the inethod described

in Example 13 using Example 110 as a coupling partner to give S-chloro-N-[( {4—[7-ﬂuor6—6-
(methylamino)-1 -0X0-5-vinylisoquinolin-2(1 H)-yllphenyl} amino)carbonyl|thiophene-2- |
sulfonamide. ES-MS (M+H)"* =533.0, 535.0.(Cl). | o

EXAMPLE112
F .
MeHN

[0215] To a solution of 2-(4—Amino—pheny1)-7—ﬂuoro-6-methylamino-5-viny1-2H-

1soquinolin-1-one from Example 110 (27 mg, 0.09 mmol). in ethyl acetate (1 mL) and ethanol
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10

20

5 purged with Ar. K208 (10 ng, 0.07 mmol), water (0.2

the pyridine conpl ex of
%?%R?’??J\;Fnyl cycl otri boroxance (9 ng, 0.04 miSITUSAHE32104

en ,added an ehea ed to_ 100 C. After 30
hEFaB RE S Siich oAl U St Eomotnat Fhe gipre was
hydr aédatmaeel i @1, FH 10X ilterd@ hrd g
YE?%G%C (20 nmL a washed wi tt% bri n‘g&ﬁ%@&?%&qg&%%%l%‘g 6 mg

of the gafs Brod}l%ty@b@h as uspdvethogladditingal nwifisaiioha £8-MB (M+H)" =
zjLpncentrated in vacuo to give 26 ng of the crude 10
product, which was used w thout additional
purification. ES-M5 (MtH) + = 310.3. EXAMPLE 111 F
MHN O N\ 0O ~OO YSHHII 15 15 [02141 Coupling to .
formthe sulfonyl urea BXAMEBHEeyed using the method
described in Exanple 13 using Exanple 110 as a
coupl i ng partnlﬁr ,\tlo |ve 5-chloro-N-[ ({4-[7-fl uoro-6-
(et hyl am no) g i nylisoquinolin-2(1
H) -yl ] phenyl } am r bonyl ] t hi ophene- 2-
sul fonam de. ES- H)[+=533. O 535 0.(d). 20

(
EXAMPLE 112 F NgiN [82151 To a
sol ution of
~ 2-(4- Am no-phenyl)-7-fl uor ?vinyl
(2

i soqui nolin-I-one from Exarrple 1 0. 09 mml)

IGZE’@T/etUgglO%a?% i(b&)(m(ﬂl Qiﬁl_fa nﬂ etapvg%?alc 89 \é\gaé Oe%g %g%eécnbed

in Empﬂngw Geirg2- (FtFlAhnﬁlﬂ))hen'ﬂ)eS emgqmﬂQmMSmethyldﬁlﬁagezmss@mohn-l-
atm H2 f ) iltered through Celit nd
ond iR Bretv i GHARIC & b BOBERE AT 1 e SR MG S ey - fuoro-6-

(mezﬁ/jg%dhmws d:k&ﬁ;d ﬂﬂx%ﬁl@@ﬂ%ﬁéﬂ?]&@ﬁu&waﬂfohﬂ?&doﬁﬁkneﬁ%umnannde
ES "-H')' §35 0, 537.0 (Cl).

EXAMPLE 114
F

MeHN

[0217) To a suspension of 2-(4-Amino-phenyl)-5-bromo-7-fluoro-6-methylamino-
2H-isoquinolin-1-one from Example 108 (50 mg, 0.14 mmol) in toluene (0.6 mL) was added |
tetrakis(triphenylphosphine)paliadium (16 mg). The suspension was degassed and purged

- with Ar. K3PO, (103 mg, 0.49 mmol), water (0.2 mL) and cyclopropyl boronic acid (15 mg,

0.18 mmol) were then added and the mixture heated to 100 °C. After reacting overnight, the
mixture was cololed to r.t. The reaction mixture was then extracted with EtOAc (20 mL),

washed with brine (10 mL), dried over sodium sulfate and concentrated in vacuo to give 48
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[®)
n

MHNL-O CH3 NO I OSOHHC [0216] Cbug1ingtLod
f orgndodesssSyl fonyl urea was achi eved u3|ng t he net ho
descrlgea U|n Exanpl e 13 using PCT“Bﬂm“mn"“

mgdf ﬁﬂ‘rc?ﬁﬁe‘}ﬁd(ﬁﬁ? nYllle) céde%ﬂﬁg}lun%eg :oxgeor ﬁlg§ §%;?é vgg 2ang (”'5%) of the

soquj nolin-I - one prev 08
purg emsiumn @Splahst(er)t & 3ghte -

5-chloro-N-[({4-[5-ethyl-7-fluoro-6

(et hyl ami no) - 1- oxoi soqui nol i n- 2( 1H) - yl]phenyl } B

am no) car bonyl ] t hi ophengx2angpi f ppam de. ES-M5 (MrH) +=

535.0, 537.0 (d). EgANﬁEE‘TII“F‘NbHN 1 ON .15 NH2

[0217] To a s Si
2- (4- Am no- phe Qﬁf

sr ono- 7-f | uor o- 6- et hyl am no-

2H i soqui nol i n-1 - opi onpExanpl e 108 (50 ng, 0.14

mol ) in tolueng/(0.9 was added

tetrakis(tri phenyl phosp \oal d|un1(16 ng). The

suspensi on was degassed a mnggclobrL;§FO4
103 , 0.49 mol wat er

éoronrg acid (15 n%, 0.18 nnnﬁ) Were|t . ladded and

the mxture heated to 100 C. After reacting overnight,

the mxture was cooled to r.t. The reaction-m xture

[0218s t he mmhmgmtfeﬂn Yeetsbilfdzty DA (W39 a ved w5 'Elge%é%oJ‘descnbed

ried over sodlun1s

in Et))c genl[Srug{ngdo gﬁrega(@m;o% é?-@%cmmqpmmtﬂlﬁﬂéﬁ:&ﬁméno) 1-
oxoBGﬁ'ﬁlhﬁ%Q@Gm%ﬂiaﬂéhvl ;'ngfgcaggﬁ. ! gﬁ%g;?;%&%gﬁ%%%éi&& &+H) =

urified over “si
'347¥Y?§4§) &% product. ES-MB (M+H)+ = 324.1. EXAMPLE 115
F |v|7_o NOOO S

EXAMPILE 116
F'

MeHN

HaC 0
T L
o NH

[0219] 2-(4-Amino-phenyl)- 5-bromo—7—ﬂuor0 6—methy1ammo-2H-1soqumolm-1 -one

2

- from Example 108 (50 mg, 0.14 mmol) and tributylethoxyvinyl tin (10’) uL .28 mmol) were -
_ combmed in toluene (0 7.mL) and then the mixture degassed and purged with Ar.

Tetrak1s(tnphenylphosphme)palladlum (16 mg, 10 mol%) was added and the mixture heated
to 100 °C. The mixture was stirred under Ar for 3 h, after which the reaction mixture was
cooled to room temperature. Water (30 mL) was added to the reaction mixture and the
product extracted with EtOAc (30 mL), washed with a 5% ammonia/water solution (30 mL)

and brine (30 mL), dried over sodium sulfate and concentrated i in vacuo to give 146 mg of the

- crude ethoxyvinyl compound. The crude mixture was then dissolved in THF (10 mL), treated

with 2N HCI (3 mL) and stirred at room temperature for 1.5 h. The mixture was then
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S 5 HHCOC [0218] Coupling to formthe sulfonyl ur.ea
was achi eved using the nmethod described in Exanple 13

LS o glve
5%&%&‘?"8’9‘%—&'{ ({4-[5-cycl opropyl - 7-f | uor o- 6- ( et RETAIFRHE032104

g T A ——

- witlobsar23 mIgAdriel ovel SodivkXéMRleRand E6ncefidvi N vak%qo%ve%&rude

5. [0219 . :

ke%ﬂ%@‘ kvé‘? B‘HL‘W versibiraggehtoitq the final Groduch i aMSOMIEF i 326.1.
soqui nol i n-1=one from Exanple 108 (50 ngy, 0.14 mmol)
and tributylethoxyvinyl tin (102 L, .28 mbl) were-
conmbi ned in toluene (0.7 d.then the m xture

- degassed and purged V\Atiﬁjfi\rkm%dl.ﬁ .
Tetraki s(tri phenyl phosphi ne) pal | adi um (16 ng, 10 nol %
was added and tMeHNg re heated 20 to 100 C. The
m xture was stirred er for 3 h, after which the
reaction nixtufef ted to roomtenperature.
Water (30 nl) was adde e reaction m xture and
the product extracted wt QAG @®PnL), washed with

a 5% ammoni a/ wat er sol utio N-S-and brine (30

m), dried over sodiumsulfate thdHc:o@(—mt ed in

oRguo t_ocgi ve 146 ng of the crude ethoXyvinyl

I ound Corplingde feren the sulfana] wnas washshieded s g/ e method Wscribed

in E28mple)l : 2B Wiol 2 oL (3.m) .and stirred at

r oommtee re"rpt)(gerélgt[:Sl E\Eg{% ESr Xﬂfwg H O’%?é O%?WH%“@‘\)%?"PW@H‘“"@B’TZUH}
YiplrmbipsnnassboyHcT Hiige0ahese il foramider als-m8diMME)h= 549.0
550N and extracted with EtQAc (30 nL). The EtQAc =~~~
l ayer” was washed with brine. (25 nL), dried over
sodium sul fate and concentrated in vacuo to give the
crude ketone, which was purified over silica gel to
gi ve the final product. M@Wﬁb* 326.1. 5 EXAVPLE
117 F MeHN H3C O N O
' : MeHN '

NC

[0221] A 110 mg (0.28 mmol) portion of S—Bro_mo—7—ﬂuoro-6-1ﬁethyla:nino-2-(4-

' nitro-phényl)-2H-isoquinolin—1~one (Example 107) and 55 mg (2.2 equiv) of CuCN'in 1.4

‘mL of NMP was heated to 200°C for 2h. After cooling to .50°C', 10 mL of 10%-éq KCN was |

added, and mixture was stirred, filtered, washed with water and dried to give 123 mg (130%)

- of 7-F luoro-6—methylamino-2-(4—nitro-pheny1)—1 -0x0-1,2-dihydro-isoquinoline-5-

carbonitrile. A 50 mg (0.15 mmol) portion of this 5-cyano material was reduced with 36 mg’

. of Raney Nickel (Aldrich) in 1:1:2 water/AcOH/pyridine containing 58 mg of sodium

hypophosphite. The reaction was then extracted 3 times with ethyl acetate, drying over

Na,SO, (anh.), and concentration in vacuo afforded 10 mg (20%) of the resulting aniline.

This material was then coupled using the method described in Example 13 to give 7.8 mg
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| Np SS HHI / d [0220] Coupling to formthe
fo nyI_ urea was achi eved using the nethod descri bed
VERAMSNESA3 to give "PCT/US2004/032104
I\I-[({4 [ 5-acetyl - 7-fl uor o- 6- (net hyl ami no) - 1- oxoi soqui n

41% o2 (SidH)ero-N-[({4-[5-cyano-7-fluoro-6-(methylamino
mﬁgh}g no){carlr bonyl } - 5- chl(or otyhl op h)e}]é)xmso%m%dm 2r(an)
YiigRyen %Wéoa\c RAPR§ythioghepe 3-sulfoname. b‘S(Mﬁ YMHEXANVPLED (A8
FMHN NCI .i O NI , I\SONN S HHO 15 [0221]
A 110 ng (0.28 nmol) port EZAMPLE 119
5- Brono- 7-f | uor 0- 6- met hyl am no- 24 ( 4-
ni tro-phenyyl)-2Hisoquinelin-1-gne (Exanple 107) and
55-ng (2.2 equiv) of CuCN | NgEMf N VP was
heated to 200C for 2h: 5\%&# bng to 50C, 10 ni' of
10% ag | LCN was added, d ni xture was stirred,
filtered, washed with wat &H: it dried to give 123 ny
(130% of
_ g)uoro hyI am no- 2- (4-ni tro-phenyl)-1-oxo-1. 2-di
-[‘Z?y' 0- isoia [P-heXg-22G -Emetoisilaniyl-ethoyn@hyiy 1, Qlitbiro-

smﬁzir)ollﬁm ﬁn-%b%lctdaidsteé 'bﬁ%{?‘ Q% &Tg&r“?’gc% s m"‘%sfl ey CI%%) was

Raney N ck
d\ﬁlﬁ{léfle?lﬂb gl/“ﬁyf’f &y ﬂéchmdtfalrﬂrrﬁr dgedBy sl"gnné feradliin the presence of 3A

t | on ract ed times:-
oRNEAROR. e ol G D SEE SRSl e
(bﬂ?@emsradﬁemﬁromeV aAlﬁer Hi, leZB deq4 é@n{ﬂ}})fmq@as%ﬁd&ﬂﬁd the reaction
o sultin anl(Ls6 hi s materi al hen coupl e

md’é't}‘ﬁ&wtaﬁ PR lyde %? ﬁbe%ﬁqrﬁd@aw fémi@ftsai yHv@l ahdsemacuon 3
_t 8RN AR a3
lﬂﬁi o t v afds ?xgggmgﬁgé %ﬁ%ﬁgiﬁ 01% & ;dnéﬁcﬁre@ﬁgoﬂco&entrated

aleq guaﬁptg on §1hcazgel elup)lg wm]apwethcpo ethyl acetate/hexane gradient to-afford 44
n%r(mm@)cﬁ??@;ﬁ&‘%%rnétﬁﬁ hepg- ’26’5 Héﬁ@é{ﬂaﬂ% etlllzoxvmeth(yww -dihydro-

isoquinolin-6-yl]-methyl carbamlc amd tert-butyl ester. ES-MS (M+H)" = 437.4.

N |
sul
in

EXAMPLE 120

o)

\S// S .

{02237 [7-Fluoro-3-methyl-1 -oxo-2-(2-tn'methylsilanyl-ethbxymethyl)-1 .2-dihydro-
1soquimnolin-6-yl}-methyl-carbamic acid tert-buty] ester (44 mg, 0.10 mmol, Example 119)

P

O\
N" N7
H H

was treated with TFA for 1h and concentrated in vacuo. Treatment of this érude material
with 25 mg (0.115 mmol) of p-iodoaniline, 4 mg of Cul, 3 mg 8-hydroxyquinoline and 17 mg
0f K2CO; 1n 200 uL. of DMSO at 120°C for 18 hrs, after which the reaction was cooled to

room temperature, diluted with ethyl acetate and washed with brine. The combined organic
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BocN CH3 CH3 [0222] '

[ 7-Fl uoro-1-oxo0-2-(2-tri methyl silanyl - et hoxynet hyl ) -1

» 2wl JWE§385,,1 SOQU. i nolin-6-yl]-carbamc acid

tert-butyl ester (200mg, 0.5 rmol, Exanple 44) BEEUS2004032104

laydrSw&t Waed bver i«a?S@l—axﬁf cdi’ﬁ:éhtr-gtéﬁ lﬁn? I&L{B tgPVeE:|r é:gl{rﬁ];ezgsxg}é which was

stirring for Ih in the presence o

suIERGhE Coppling Wit 57 o Qﬂbcﬂhkoa)-ﬁﬂeplteh&l sﬁlﬁl{yﬂ%aﬁ&mﬂ &Gd ethyl

esBdh des ol b b A0, (e S O L e ety

(mp@akgmumj 1- momoqmomg(hmryﬂ@ﬂ%l%‘l}wgﬂoyciﬂ’bg%ﬂ@n n}ﬁ;ehce r7-su1‘fonaxmde
and extracti o :
hﬁp{i‘r@y‘fmﬁgf%}’t 3§s %ea\@&@o med-othni ¢ 1 ayers vvere

dr| ed over Na2SO4, concentrated and purified on
silica gel eluting wwth a 5%to 20% et hyl

acet at e/ hexane gradi ent g0 i rd,44 ng (20% of
[ 7- Fl uor o- 5- et hyl - | - oxg=2=( 2=t thvlsilan_yl-ethoxy
met hyl) - 1, 2-di hydr o 159 :

i soqui nol i n-6-yl ] @ elL e$ rt-butyl
ester. ES-MS (|\/|+H) 43 ENANF’LE CF McHN H3C

ONOaHHSCO m20[0223]
- [7-Fl uoro-5-nmet hyl -1 -oxo-2-(2-trimethvlsilanyl-ethoxym
et hyl )-1, 2-di hvdro- isoqui nolin-6-vl]-nmethyl-carbamc

. [Ozalglsdt tr :;%fgg lﬂflmx’tkeﬁgl_slgéﬁrl Pé f’-ﬂrxﬁ% gneté}%glé\mob Ahhy (lngcg%lég in-

1Hronenent of this crude material wth 2 5 nmg (0.115
mol ) of . p-iodoaniline, 4 ng of Cul, 3 ny
8- hvdroxvqui noline and 17 ng qf K-CO03 in 200 uL of
DMSO at 120C for 18 hrs, Rfter ich the reaction was
cooled to 25 room t enper at dNfuted with et hyl
acet at e, and washed w t h™~hg1wve. ~The conbi ned organi c
90 WO 2005/ 0315211 PCT/ US2004/ 032104 Iayers vvere

| [0~ﬂS] ed ovﬁmme@ﬁﬂtyp@%%tf 85689 AL AnyARGHS qumo 'V%tha

1S resi due, whijc ected to cou
y ‘% H’E"a&‘ra"(%e Erieppls. ‘t“hﬂ%(b%neéfgzmﬂl} oD, (:4&9 hﬁy)nrcMaG)HCbo

m%?ﬁlﬁ?lg?g%h?feaj?eg ?ﬁ:}g Ir(% gl(r?)gs) lyhs %ﬁi@eﬁatgds undgra3\6% psiin a m‘%nﬁlf |

PTEpER YRFTCRRY Parbigu Immmem@(ﬂlé@ filydr¢dodia myé ﬂiltrate was
ot A SO e s o

w m[@mmt@ Oaf c@cehirated in vacuo. The residue was purified by RP-HPLC

" to give the noted intermediate compound (142 mo) ES-MS (M+H)" = 195.

[0226] Step 2: P;epalfation of 2-(4_—aminophel_1yl)-7-ﬂuoro—6-(methyla.mino)—3,4-

0
F
JSCATAL
N
H .

[0227] A mixture of 7-ﬂuc_>ro-6-(methylamino)-3,4—dihydroisoquinolin—1(2H)-one (70

_ dihydroisoquir_xo lin-1(2H)-one.

. mg. 0.36 mmol), 4-iodoaniline (119 mg, 0.543 mmol), Cul (27 mg, 0.14 mmol), 1,2-

diaminocyclohexane (44 uL, 0.36 mmol) and K3PO, (153 mg, 0.722 mmol) in dioxane (1.5
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th

20

]
/]

N NDLN:S* HH Ni C H 10 [02241 Step 1: 'Preparation
of 7-fluoro-6-(nethylam no)-3, 4-di hydr oi soqui nolin- |

(320335580 F NH H 10225] A mixture of. tert- Wr)’dszmnmnuu

7-fluoro-I -oxo-1, 2- dlhydr0|squ|noI|n 6-
ml) Btk o6 BT AT R REPY Q )
and Pt 02 (470 ny) |néﬁxl\/lede—|Ep ﬁté@g]ﬂrﬁ@% ggn(tba .aﬁgﬁ% (5 mL) and :

filegsdte &herﬁé%ta Wmf@dchYd&‘ﬁP\h@sto togeniat imtrmadie c3@Bound as a

soR& (67 MR ERLMB (R @sSUNLG, VEssel overnight. The reaction
m&tur%ﬁv\ast eH?’llf‘gred and the filtrate was

’ centr vacuo. . The sidue was treated with
[O‘%%i (10 AL %tt"jp%an%e%acr?t}‘}“e"é H(§re E‘% %ﬁlop}aqﬂr—ewlsukﬁsimy@hfs ~(4-fefluoro-6-
(mEEAl BN 1 -0R0-BRASIBRRGISSHuRliRD (1 resi due

was purified: by FIQP%F}%SC?H to gl(vpg%/l e no J%e

i nternedi ate conpound (442 ny). E§é/5 (MtH) + = 195. 0 |

10226] Step 2: Prg atjlon o

2- (4- am nophenyl )-m hjz{l a%— 3, 4-

~di hydr oi soqui nokk <one. O F'N\S I NH

[0227] A m xture af

+4sdh1 uor o vdr oi soqui nhol i n-1(2H) -
0% (70 T.% A0 §8§m4%1a o hwbm ﬁP?TPT?e\H( 0)-94543

| dihﬂdwx}qquﬁmﬂm{l@{me (62 kg, onp |1ﬁm01}'|-m3410)51b ?4'@11@,2 EtYIQ)bQ%" %ﬁ@[‘?

chlgreibltnberg 1 Vol esroatysy 615 0m0 0 Bemsibpasadsse 104 1a&er lmlu)g stirred

“at Y&n féﬁﬁkﬁdlr@for]l]lo tife 1RN&R hGJ?ﬁne \ifﬂ%@g@n#ﬁt‘é@ 91 r a . Ihe Wgildue

% rr%; and HZOq(:_IS nm.) an d tere _
WS pur F%EYB? HPLGm give theditiod CQIhEOHnéHedpmmdeel(.’m’aﬂigthS—MS (M+H)"
(@p%erﬂ) solid (62 ng). ES-M5 (MtH) + = 286.
[0228] Step 3 Preparation of
]1-(5-chl or ot hi ophen-2-yl sul fonyl)-3-(4-(7-fluoro-6-
EXAMPLE 122 _
1-(5-chlorothiophen-2-ylsulfonyl)-3-(4-(5 ,7-difluoro-6-(methylamino)-1-oxo-3 4-

dihydroisoquinolin-2(1H)-yl)phenyl)urea

: [0"30] To a solution of 1- (\-chlorothlophen- -ylsulfonyl) 3-(4-(7-fluoro-6-

(methylammo) 1-0x0-3.4- dlhvdrmsoqumolm-’)(lH) vl)phenvl)urea (17 mg, 0.033 mmol) n
DMF (2 mL) at room temperature, selectFluor (1- (chloromethyl)—4 fluoro-1,4-
diazomabicyclo[Z.2.2]0ctanebis(tetraﬂuoroborate), 32 mg, 0.090 mmol) was added. After
being stirred at room temperature for 1h, the reaction mixture was concentrated in vacuo.
The residue was purified by RP-HPLC to give the titled compound as a powder (1 mg). ES-
MS (M+H)* = 527, 529 (Cl pattern). |
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20

30

5
3, 4- di hydr oi soqui nolin-2(1H-yl)p
gewis&lb%)@gionog) 000 B N NG H [ 02287 Trvs2m032104
sol ution of _
2- (4-am nophenyl ) -7-fl uoro-6-(nethyl am no) - 3, 4-
di hydr oi soqui nol i n-1( 2H) - oPe (62 ng, O. 22 nmol ) in
- HOAc (4 nL) at 100 C, eEEy
chlorgthlophen 2-ylsul f t e (119 ng, O0.44
mmol ) was added. After being stirred 10 :at room
t erfids examde provideshin dsky ibﬁﬂfetlhﬁlﬂntmﬁ(tlltl{ﬁPvlﬁ?dlatad )?telet
concentrated in yacuo, The residue o
RP- HPLC to ageregationn vjrq 'é%ngzbhffé«tmwhawaanpmm (

MtH) + 509, 511 (O pattern). EXAMPLE 12.2
[02?2}) The effect of compounds of the invention on ADP-induced human platejet

aggliéaﬁoﬁﬁlu% Ahidjen HQ}?EI'a;:EX w&f% Le%ﬂbﬁy %f'ﬁ (s qirgfjsléf(qelll() rln?:;o?lter

hyl ani no) - 1- o

assqy Ii'llllylﬁh‘@ﬂﬂls)hlf’@hls @)meo&dﬁ"ronl:hé‘dlﬁ)b' MNrge-Sebbolutdebss it 0. 38%

| SOdmg g‘%ll’ll—grr‘%tc r?Jé" plﬁaet‘n"nze 1 § Al Oy % Pex §Umiratfolasd). cBlgtelet-rich

P am&ﬂ}@p a;mrcpa)'edib}meﬂhﬁudbhdh BVIB0GI SfH YD ﬂﬁhﬁtﬁiﬁg&{&l te\{ngzﬁ;]p lllre.
PRF l&véolelggat L raxédl &g g)‘g%eéet I@f)w’ggl?cln)m Idfr:]tenmned usmg a Coulter counter or
hen(olzy(oufctem (miaelehyonkerfratibhl HoRidlbed-4 x 10° plafelsts BB o)

di azont abi cycl o[ 2. 2. 2] oct anebi s(tetr uor 32

-[023@ 0. 096hibMBh b Wisp- &ﬁlg&gnﬁq%glegatl blg Rp r?zlt?lléﬂr[lrgte(?%]ggd in 96-well

ture for
flat- Epgﬁgg:ﬁexf%%g plates wising e leﬂéﬁfEhplate&ﬁhldabl Qnd/\@lﬁteﬁ'é'idel Liglardy the

proé%ﬁuﬁ%egrﬁgd 9& #Eﬂgall%nl e/g,gzg 'E?@ %g?zf o4 95 3 (1@20)4\5511 steps are
perfzgl»@/ m@m o:r@@iramuszmﬁmm 20tlon Wﬁﬁ, Ii %I;’Léﬁmé cludes: PRP (~6
x 16 X&Qﬂllﬁe]g{s%{ lh%%’?ef-s ce 0 p f or ! E&llhlﬂq;nis Af tept compowrids Q)uffer for

d
conbplay@lséur? ) EWDMS@S rmftérI%BE‘l)t 3 rﬁﬁﬁﬁ&breﬁ%ﬁbzﬁlolm%? lool:l‘l temperature,

ADP- i nduced
ADERRELIES: it balanmtion o6F T Bhish éndeeerubtvapimab s R
Buffes isaddé®inatohd/o OSBRSS 6k deﬂot%ogéol‘WeIlls (ﬂl)?’r ) 1;;0‘]:“)r The OD of the

samples is then determined at 650 nm using a microtiter plate reader (Softmax, Molecular

: Dev1ces Menlo Park, CA) resulting in the 0 minute reading. The plates are then agitated for

5 minon a microtiter plate shaker and the 5 minute readmg is obtained in the plate reader.
A.ggregation is calculated from the decrease of OD at 650 nm at t = 5 minutes compared to t
== 0 minutes and is expressed as % of the decrease in the ADP control samples after

correctmg for changes in the unaggregated control samples.

Inhibition of ['H]2-MeS-ADP Binding to Platelets

[0233] ‘Having first determined that the compounds according to the invention inhibit
A DP-dependent platelet aggregation with the above assay, 5 second assay is used to
determine whether such inhibition is mediated by interaction with platelet ADP receptors.

U'tilizing the second assay the potency of inhibition of such compounds with respect to [*H]2-
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30

assay. Human venous bl ood is collected from healthy,

drug-free volunteers into 0.38% sodiumcitrate (final

cdﬁ% WePHEon; e.g., 6 nmL of 3.8% per 60 ni of poir@&s/032104
Platelet-rich 10 plasma (PRP) is prepared by

MefeD tindyag loorhale plaBietsds detbomindD . [THIDIMRS- AP bi®EE experiments

t P | | ecte and fhe pl atel et
oxe SR Pbtffrnea M sotafefl i Biesd Cotlosion P Pasdpihpropedsres a
hosretabblybdbamiker Applasd-hddbd 6@aSeMbaRId : ;
| k%%h?a el e Sg? m) . [0232] ﬁ%?égigﬁeg’%ﬁg#eg DRI (4 steps ot
TO%RD -"‘g@&&ﬁ{a’e‘ POtdﬁ%‘ngﬁga?tP@Wﬁeéi preferably-determ ned in

96-wel |l flat-bottommcrotiter plates using a
1023t ot i t Ortdgted platelpteskenensions apé dileed eith @ voBine dfUGS #hd platelets

A5 RO LS L A R i

6x Pérpiwelae dnbin GG tortanpg 1 AL/l @pyrdieq gtaab 3 ngﬁﬁgéﬂ. 2Buis, MO) and
X 107 total

. £ 0.2 A I includes: PRP (-6
m%?%?‘gf"é? 3 I?‘ﬂ“tﬁﬁq;é Jgféséh%g%gm ; afjenal 5 3076 fon PO grinuies, pellots are
resaépehéat in CIFPOURGEe’ ¢ Bufitr@onthRing € PAELL (ﬁggﬂng,?t.z%dg% Q/IC%%% a’

DMSO. . After abagut 5 m nutes preincubati
concepraon;of pHO6X1 (\mtatelgtsim o Binding exppiimants esmpedotmestaftien> o5
miguthd 1kt gektssubmaxi mal aggregation. 20 Buffer is
added i nstead of ADP to one set of control wells (ADP-

o trol) > D of the sanples is then determined at
| [02%%8 o uéllt%-lgﬁ% ,%}néiﬁxlxgteécperbrfxngq%arfa ggxafglimeg%ﬁ} ifesh human platelets
prepbited eafescribdden 1 ¢bibithardf AN ediafed) PIaRRUA b irdghtioR i gﬁoﬂ except

] readi ng. . The pl ates are then agitated for -
thal LA SERRptRpacln Hiplr BrofiaRbntten rantinnes. HromlelSiama , St
LonieddiO gt 4 somebitaitiof df 6.66:4 108 pRlcdtSmi EFLR simi Ks)gP
Wi'sgsffﬁcﬁl C Iaéed fromthe declr)ease of O%Sas%mlel}aég&ﬁgnggtgopgged
ShaR e ddrhRleliftt o t 25 = 0 minutes and is
02§§ ressed as % of the decrease in the ADP control
ﬁ‘pl es Afflaiglet 4BP recepionpindiog agtan meieg thenritidied potent agonist ligand

|

SHONAGEH- t n{rhel iRt o]

R Dt AN, et SRR b B, RS 1111 g been
adapiqdgte tifetewall meetotitenformite ncomsoyndRrAce00.dinll Hidpes-T i8de’s

OV Rt i00R, kBRI Dty <o - dgpendent pl at el et , _
O O B o g N - OO e s g ranonbiea i

ag
961y@g\cﬁat bottwe tBemiiweplatee fdnSrmintieh with el i Sibns 5 R oA thds
' t 1 O3 W I 8 DP receptors. _UWilizing
et AR A LA e B Sl SReri b Bepomcor Spnpaic
amuonpOIsHis syecifie dcasipess-4d Ciihaidle2 093indPh? ORN }féée%%lﬁom
AmPC;H U%?%/.OSZ%M MeS- ADP bi nding to whole platelets
1SRy AeRES: PSS meten Bty Th it ANEN ke SrivaestRrodugtse Boston,
M.A)0 Ultait4) ®hndineik eteRideMntthe 4t atelets .
o gol | ect eduﬁ st an»da?dnpr O%Hédr%r@_tgg%g? ogp({!sf gﬁn@fgso%)an(mpemﬁc
INFRGRE2Y RBTAH L Wehahglled 2 -eb DD I(BRBE Natisk, M 4). phR@ran@Bation for

15 BSnuted 4t Oy (Rlerai® Hﬁlbgﬁrtddg@%&at&ﬁﬁ%’ge&%} %*eg ?)gtr%{i%gl%aﬁon and two

i ndi cated ot herw se):
washgs BathsPlng-8E e Bitiding WashvBufTer 110maMIHEp®HHCGS 1806hM NaCl) using

a 96" eff harve hitfise b L) SRS f '
e e

glagibeofilpirane (Btisted Flteimat GGForaand alibioBeta 1wk H InEPAifRpurg

Mﬂgrﬁ,t%e A t%%glgg, St. Louis, MJ and incubated for 15
r?jnu Slatdlet-bopad radigactivityon the filigrmaison deternyiagl in ageingiatRo

countten (M3 obefte ) 4500 Wellh€Inc., Gaithersburg, MD). Specific binding is determined by
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resuspended in Hepes-Tyrode's buffer. containing 0.1%

BSA (Sigma, St. Louis, MO at a 10 concentration of’
6. 98BE3ERat el et s/ nl . Binding experinents are
Sug;;_grformad after > 45 mnutes resting of the

Gtign gf ron- {p@@ﬁspm&ngérmtdtaz dindind) aBE RS R BRG] ag‘fﬁﬁghea%resence of

S sh Iatel ets prep
Rl Rt a5 S DR iabseoch 1t ebboomds
dilyNggrsegation in vitro), except that platelets are

resuspended in Hepes-Tyrode's buffer containing 0.1 %
BSA (Sigma, St. 15 Loui AM@P 4 concentration of

6. 66x108 platel ets/m. i =dr results are

~obt ai ned with fresh and outdated platel ets. [ 02361 A

pl at el eff meam&eptomdebaatduwgoasea;tedJ&dn‘I\}/%u{nR%gf the invention,

ev?l\ijxgirt]ltecggsﬁ&iesgﬂf) ()Q’goﬂl %‘fé@g‘? %Ffﬂ’vb ﬁ,stlvxg-émb@ PRP assay is provided
gas fallowsy ?)-+hh@50 bee RM;adaRb e tac e 382: nQ +HCs0 > 30 uM.

mcrotiter format. In an assay vol une
Hepes- Tyr ode’ s 20 bufferwth—0-1%BSAard—0-6% DMSQO,

PCT/US2004/032104

Exi=08plapyo; asel- washgeighat el efs a r mcuba’t ed in
96-wel | fl at bottommt}rotlte F 'gle 5 |mi nut 84tivity

with serial di rutions—of—test ccmnunds beflore

ddaprnieof 1nM [ 3H,2: MeS- ADP ([ _
- 3H] 2- net hyl t hi oadenosi ne-5" - phg‘é‘ﬁmf“eﬁD anmmoni um ++
J ol e obtdi ned by

salt; specific au.v.;y'484 Ci
mLife Sci encqg, |nc.
Li

i
' m,g eSignt hesis from Amersha
- Arllng]ton Hei|ght s, IL or NEN Li f&amplefice F’roductsH
y-is determinediin the

BOST O, —25— M4y —TFetal—bindin
mﬂﬁ@ 19f tegst conpounds. Sanples for nonsgecific _
bi nding ney dontain 10-5 M uhl | abBrammpleB8\Ve S ADP ( RBH;
Nat+eks—MA—AHterincubationp for 15 m nutes at room
qg';dmﬁl; Rhyre, |unbound radioligand is separat eFd by rapid
FIT PR on and two "Wwashes w th Bsample408C) |Bi ndi ng—+
——WastBuffer—{ 7.4, 138 mM NaCl) using
Ex 205 Izb cel{l harvester (Mhidisc 96, Skatron
truments, (Sterlihf’ VA) ahd 8kiam@E/’€ 30 |gl assfisber
terrats—(Printed Filtermat A for 1450 M crobeta,
I gc,:lnc., Gai t hersburg, { MD). The pl atelet-boumnd
Effvity on thetfil tern]ats Esmmgitesmi ned in a 4
1_,_|_a_t_Lnﬂ1 counter (M criobeta 1450, Wal fac Inc.,
g%) MD). Specific |binding i s determ ned by
B8 ) ST 03i 520 PET / US20114/Exdddflé 75 sub ract i aop,_of
pon-specificibinding fromtatal binding, angd specific
Elndlng in the presence of [test conpounds—Ts
s| % of specific Qi ndim@niple #h1e absence of
t est corrpounals dilutions. BXAMPLE 1 24 5 This exanpl e
rovides activity for seleciled compounds—oef—the

¥Eple 2h, eval uated as degcri hednihoye: D the table _
___below, activity in the PRP assay Is prowded as - ’

follows: +++] [Cso < 10 AM ++ —10—M 'f‘enl < 30 M

@mlmplel’ﬁsq > 30 AM_,+  Example 79 | N

Example 28 ++ Example 80 '
. -
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Exan'ple No. Activity Exanple No. Activity Exanple 10

| e 65 4+ c e md e aa e s aa Exar‘r'p| e 13 ++ Exarrpl €
QEx(h H%' e 14 + Exanple 68 ++ Exanple 19 *#C'r/uszommsmu
Exanple—70—++ _Exanple 20 ++ Exanple 73 EXEianF 15 -
A T 4
4 .+ Exan'pl e 22 +++ Exanple 75 Exarpre
@5%?’%]\;‘6 E+<arrp| Achgity Exanpl e ExAniplaNp) e 27 | *&dtivity
—Exanple 79 + | Exanple 28 Exanple 80 + 95 WO|
211115/ 03" 211] PCT/ U 520114/11321114 EXanplg No:
ACTPPIPIS2Exanpl e No.+HACtiVityl - -Example$1-------- -
Fxanpl e%/29 ._Fxanpl e 81 . Exanpl e 30 + k- Exanple
82 ++ Exanple 31 ++ Exanple 85 Exanpl (S \34 ] y
Etaxapipte B -+ Exanphe 33 ++ oo
______ pée ---- Exanple 34 +++ Exan'p| eng% o _xan]pl e:géS ]
+++ Exanple 8y F-+F 7T Exanpte—88—Exanple 38
- Ex@mplgBle 89 +++ Exanple 39 -5 -gj . 3 -
Example 32 Example 84 ++
Example 33 Example 85 -+
Example 34 Example 86 -+
Example 35 Example 87 | Sy
Example 37 Example 88 -+
Example 38 Example 89 =+
Ekample 39 . Example 90 +++
~ Example 40 Example 91 =+
Example 41 .Example 92 ++
Example 42 | Example 93 ++
Example 49 Example 94 -+
Example 50 Example 95 +




W

Exanple 90 -F+i-+ Exan'p'l e 40 + Exanple 91 Exanple 41

j ++ Exanple 92 ++

Exanpl e 42 ++;

Exanpl e 93

Exanpl e

49 (f bt Exanpl e 94 1 4-H Exanple 50 f-~ '‘Exanple 95 +
96 B34303%/ 035520 PCT/ US2004/ 032104 Exanpl e RoT/us2004/032104

A o s 4t | APy
ACTTVIUYy &xan

P
T

No
™G

Activit vy
A

Fynrrpl e 51 +++

Exanpl e

A>3

96y 4 ++ anplie 52 +++ Exanpl » 97 + H . Exahple 53
+§E+x. %lrerpﬁaé 98 +++ Wl e 5jL ++ExpmpledNee 99| +- : +Activity
Exarpte—55—-FkH+ Exanple 100 ++ FExanple 56 =~ p++
Ex le 101 +#+ Exanple 57 +|Exanple 102 + FExanple
58%?‘525'9‘5(’3an g 103 | =+ Exanplle 5&xample@npl p 109 +++
L Exanmple 60 +++ Exanple 118 ++| Exanple 61 +++ Exanpl e
120 Exanpl e 63 ++ Exanple 63 +++ [0237] It shpuld be
unBEPEPKSd t hat the fiotregoi ng | di s@Examipleg7 enbpdi mentis— .
and _exanples {nerely present a detail ed descrjption of
certain preferired enbodinents| It wll bé apparent—to
t hBZample 53r di fary ski# in the ar Exhinple 0421 i oUs
nodi fi cati ons |and equi val ents|{can be 5 nmade w t hout
~departing fromthe spirit andjscope of ttie rnvention:
- Al Examnplefdt entls, journal articl egxampiegoner p
docunents di squssed or cited above are herein
i ncorporated Dy reference. 97 LLOYDWSE—WE :
20Brafipge331 PCT/ US2004/4032104 V\V—E\;l;nhﬁe%l MED IS 1,
1. A conpound having the formula: R5
Example 56 ++ Example 101 ++
Example 57 + Example 102 +
Example 58 ++ Example 103 4+
Example 59 - Example 109 +
Example 60 +++ "Example 118 | ++
Example 61- et Example 120 o
Example 62 ++
Example 63 o
[0237] It should be understood that the foregoing discussion, embodiments and

examples 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 and other documents discussed or cited above are herein incorporated by reference.
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O o 9 o

.each of which is optio
- R6 suiemd lféﬁt‘%’coalg

OHH . NUNFEF\ NAr 1 S OOO RN/ R4 2 R2 R3 3LLEYDWISE

avm]g,[g?afez“tl cally acceptable salt thereof wherein the
dotte "Tie represents an optional 4 doubl e bREKIUS2804/032104

WlﬁTﬂ rlssel ected fromthe group consisting of

=6 hal oal kyl, C3-5 6 cycloal kyl, C3-5
cycl oal kyl - aIkyI and benzyl 7 R2 is a nenber selected

fromthe.gr owpcmpmingﬂnhviggﬂfefbhnm 6 al kyl and Cl.6

hal oal kyl ;; 8 R3 is a nenber sel ected fromthe group
consi sting of H, C16alkyl 6alk§1jnw °C2.6 9

al kynyl, C3_5 cycl oaI kyp gLo I -al kyl, C1-6
hal oal kyl , Cl-6 Wydrexys r\lfy‘} ﬁo/,% ano and - C(O) R3a,
wher ei n” R3a i S my 2 ect e® f9dtn t he group.
consisting 11 o\fN frogg, Cl.6 al kyl, Cl-6 al koxy,
amno, Cl1 6 al kyIRam 1150 and di- Cl-6 1 al kylam no; 13

om t he consi sting of H
or a e cfé'étﬁpgg%"ep%l% FicER theioded Be epissantive optional
dou‘ﬁ?bupd,conm sting of H, haI ogen Cl 6 alkyl, C2-6 .

I hal oal kyl., Cl1-6
8 € e e o %cﬁ%msp COnRRPBPHCRBALIECon odoicy

: sel ecéy&bbaih"}mrmgh;eclgﬁmﬂpdll@yq%dggﬂgpg of Cl_6 al koxy,

lam no 17 and Cl_6 al kyl ami no;

% At afge'%er S%‘e%IﬁX HPBYHhe EOuP Fongisting efHe@:.£ albyhahil €, gHAbHIy]:
é e di
apai fiéhbg sebctBE ReRNA %’BMIF E&Hsﬁgsg fl é H(,pw;¥1 ”@4%11 626

y su
ol @heﬂ@iqall@’haﬂtvl?@uo &albmﬁﬁp@pgmwx\yalkyl

i;'aﬁgéﬁﬁ; AR b 05 Ry SONT LI Rlie Bl S35k o consistng
al ky ri3fiH, hgdrogyal koallgyl, Glsdkox3 2arhiab 0@). é@nkyla&lm ana(dil— Cis
yl,

hal oaal C3-5 cycl oal kyl, C3-5 cycl oal kyl -
é@%’c Pbal kyl - al koxy, am no. Cl-6 al kyl am no,

rgfs & me@ntr wbam from th&ChORbasistiRgdof @@Q*%LE@B%
G R6b) 2 and - R6D) 2, 25

(
vvher ein eelgcu g?ll\l © FFPYR COpsisting %@éfha&ﬁgeﬁ r@malkyl, >3 alkenyl,
each (Rﬁ,lalk)&yh Gmrhi‘alealkyQ@, ! mﬂ&g @%Bta!n)f é@(ﬁ&t @ﬂeﬁm‘ﬂn 2
r o

thegm Colntié- of H h xg

al kyl "1 6° ?ﬁ It 208D cqnpisting PKGI-aatkony, emhodCrs alkylamino
Cl Gaakildy-lca,mdmo,dalﬁﬁa #d each R6b is a nmenber
ndﬂ[gendentl seI ected fromthe group consisting of

_ acuapic gingwelectad; fromheyprum eontistiag df emtérengyridine Ao
Rob ‘Yy&ifhdiRs, eath &Chdn isQ)ptlonally substituted with from 1-2 R® substituents,

wherein each R is independently selected from the group consisting of halogen,
cyano, hydroxy, C,.s alkyl, C,.¢ alkenyl, Cy. alkynyl, C, alkoxy, C,.¢
haloalkyl, C,. haloalkoxy, Cs.s cycloalkyl, Cg-s cycloalkyl-alkyl, Ci_s
cycloalkyl-alkoxy, amino, C, alkylamino, di-C, -6 alkylamino, -C(O)Ré;’,
-O(CH2)mOR®, -(CH,),OR®, -O(CHz)mN(RGb > and ~(CHz)pN(R®),,
wherein the subscript m is an integer of from 1 to 3, each R% is a member
independently selected from the group consisting of H, hydroxy, C,
alkyl, Cy_s alkoxy, amino, C, , alkylamino and d1 C\-¢ alkylamino, and
each R®isa member independently selected from the group consisting of

H, CM, alkyl and C 4 alkanoyl, and optionally, two R%® groups attached to
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Nivié 9S4, conbined with the nitrogen atomto for
an azetidine, 31 pyrrolidine or piperidine ri ngCT/lleﬁo;/mzlm

A conpound % él aim1, haV|n the formula: 5 HH R
NUN, Yakmoals the nitregep afefh 830t ahRERAiRe,

t he subscrlmdmdin&oaﬁ bﬁ&:ﬁgﬁb of from0 to 2. 13. A
compound of cI aim1, Ftl)aw ng tﬁe formula: S j/ R5
~NYNUN? prp O N (R R'N R4 2 R R3 3-
wherei n fhe G‘b‘? bfed?ifqlfgmahhawnggerfomuletrom 0to 2.
1 4. A conpound of claim1l1, having the forrﬂgl a. RS H

HNNiN O1l Il FA\\NOOO W Ry ( NR4 2 R2
R3 3 wherein the SubSCE)I pt NG Nné of fromO
to 2. E /@/ 5 O//\b .
: 1 N (Rﬁ)n ’
R, A
R2 RS .

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

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

R5
[
H H >5
_N.__N__N__A&
0 ]/ T A
N R%b%
RlN = ' |
R2 RS
Wwherein the subscript n is an integer of from 0 to 2.

R4

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

_ 5

// \\

R3
wherein the subscript n'is an integer of from 0 to 2.

5. A compound of claim 2 » Wherein n is an integer of from 0 to 2;Rlis

- Cigalkyl, Cys cycloalkyl, or Cs._ cycloalkyl-alkyl: R? is H R}is H, Ci4 alkyl, Cp4 alkenyl,

Cyy alkcynyl, C,_s cycloalkyl, Cs.5 cycloalkyl- -alkyl, C;4 haloalkyl cyano or -C(O)R3*: R* is H
or C 4 alkyl; R® is halogen, C,4 alkyl, C,, alkoxy, C1_4 haloalkyl, -CN, -C= CH or -CONH,;
and R when present is selected from the group consisting of C, 4 alkyl, Cy4 alkoxy, Cis
cycloalkyl-alkoxy, -O(CHz)zOR® and ~O(CH2)mN(R®), wherein the subscript m is 1 or 2

and each R is independently selected from the group consisting of H, Cy.4 alkyl and C
alkanoyl. )
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1. 5. A conpound of claim?2, wherein nis an int egetL@fD WISE -
I rpgufshsssy RLis 2 Cl-4. alkyl, C3_5 cycloal kyl, or :
C3-5 cycloal kyl-alky> 1; R2is H, R3. is H, CI1P@T/US2004/032104
al kyl, C 2-4 alkenyl, 3 C2-4 alkynyl, C3_5 :
cycl oal k., CA Qusah@at byt al kyl . -1 hal oal kyl ,
Lgyano or - C(O) Rsél:ﬁb R4 ?é&%rh‘%w erd&iﬂlshwlleyl; i$ § or CH; R is
*B3Ef-+ dirvlaand KywhenGestniak keluoted feokn €, h am@gl_&%%}; &T&g& and
-Oo(CuGHNgR b, CONH2; 6 5 and R, when present 1§ sel&cte
fromthe group consisting of Cl-4 al kyl, Cl1-4 al koxy,
G3-5 6 cycloal kyl -al koxy, -O(CH2)ff, OR6b and
- O CH2) nfi Rebyxowtpensd of didis 6 wisfeld Rt is Wekis 1. Sﬁgcl%?r(??%ndjs
e grou

tadul Reh..i s ipndependently selected from
o ?2?1.@35&3?10%9?@& ¢ ?E%; R e pregerd isksehuoigh frothe eroup

cORUYD WCSE, 0001000k 10cR20, R SERIAAOSBINCE o o,

' C ~claim5, wherein R Ts
amg?awzﬁt&ghf’)é' 2 hal ogen or Cl.4 alkyl; and R6 when

present is selected from Cl-4 al kyl, -Q(CH2)nOR6b and.
3 - O CH2BN( Relepidpduntt ofAI&ATDY &ginq)fzisﬁl ai m 6, wherein
R is methyl; R5 1s chloro, and 1s attached at the
5-positign of ,the thienyl ring; and R6 when present is
sel ect edg'f r o CREPEIBLY Claim Zowhersmindg Lof  CH,

- OCH2CH20OH, - OCH2CH2OCH3, - OCH20CH3, - OCH2CH20C( O) CH3
4 and - OlEH2) 2NOEHEYA of cfim 4, #AGBAWIZ,Of claim 7,
wherein nis. 0. 1 9. A conpound of claim7, wherein n
is' 1. 19 Ag oun f.claim7, whereinnis 2. 1
11. A conboun'&c;l%%%p 2 ngio ClIm G wheseip nis ) or O Roris €y Ryl 6.

cychoallayl ri€sls cy@BalbylAlloq R GakK kP i o ]
B IO W1 I G e, o

yh-alkyl: R2is H R3is H,
Eig?&%@%}{f, %Z-CX‘l’(‘é?‘kR}‘rﬁl‘Fy,l’ @ “dBloaligl shaml ey C(O)RE:, B is H or Ci4 alkyl;
syelagab,lG L -aldyk Y3, ., afkbx @ d13! Lo Y.f00~0r - R3a;
e SRR o S o
' Ct- 5% &89(99‘:&@ EFOHB CeRsiskipe of CONliyl G2, Citkaxy, € CQYRalkyl-
alkexygl -OEHWERS® ahd 15 IN(RE)S d fromthe group
is irg(%nsri%isti ng_of C1-4(@?I%E)}\II(?2 iﬁtegﬁtg&eysu sﬁ?ﬁ%méilng%\FWaChRsb
RPRERYY SIeteerpomiranouprensigingtd? Hol Reikyl ahd M RERSY1

the subscript mis 1 or 2 and each R6b 7 is

i ndependént | y sphgeheds &k p._consj sting of H
ﬁﬁl al kanlgg}f.’%e%&%,&s‘c%gﬁﬂ%ﬁtg g‘fH or CH;; R’

- -4 al kyl and C1 |
ts hiibach 1% G RalT R Rt srose issclsbig FromPr A1 ¥ CAEBOR® and
-O(6H,),A(R¥),hal ogen or Cl-4 alkyl; and R6 when present is
" selected fromCl-4 alkyl, -Q(CH2) mOR6b and 3

- ( CH2) (RGbA) 2. 1 13. A conpound of claim 12, wherein

R is methyl /* RERO¥NHOf daindl 2awkgrin Keds methyl; R® is H, C,. alkyl, C,.

alkenyl, C kyny < ‘
4 nyl, Co4 alkynyl, C;_s cycloalkyl or Cs. cycloalkyl-alkyl; R‘_1 is H or CH;; R’ is chloro

~ and is attach ~positi 1 i
ached at the 5-position of the thienyl ring; and R®, when present is selected from the

- group consisti yl, - 6b
group consisting of Cy4 alkyl, -O(CH,)OR® and -O(CHa)uN(R®), wherein the subscript m

. ) 6b - . ) :
1S 1 or 2 and each R® is mdependent_ly selected from the group consisting of H, C, 4 alkyl and
C14 alkanoyl. '

-14. A compound of claim 4, whereinn is 0 or 1; R' is C alkyl, Cj.5

cycloalkyl, or C,_ cycloalkyl-alkyl; R® is H;R%is H, Ci4 alkyl, C, alkenyl, Co4 alkynyl
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2 4 alkenyl, C2-4 alkynyl, C3_5 cycloalkyl or C3_5 LLOYD WISE
cy cloalk%l-alk yl; RA& is Hor CH3i R5 is chloro 3 and

B&0at the 5- position of the thienyl ripgr@hsy032104
resent. is selected fromthe 4 group

56 ﬁg’@% : Gofs C@&balkalralwtcmc(a@mﬂmmﬁﬁb ang:(O)R’“l R*is % or Cy4 alkyl;
er e m S or ?

and eac @R@g%l Wﬁgg\é)ghedt“l Poggqu Egd -5 GHhor Héoijmmd R®, when

PERYI $1 Selegied from, thegrbua chisistiap of Cha Qlkill‘ é %‘Idﬁ?@ﬂ'o &z ﬁ;\;cloglkvl-

sbOf . C wherein n
;&Oxﬁaﬁw%@ &ng - é@%ﬂj‘g\f@yp WB‘?TC’@Gh%SUbSCﬂPtm 1s 1 or 2 and each R®®
&yodktpahdeyﬂy selldeydd; frdRR th éﬂ 433 |
alkenyl, C .4 alkynyl b st b A g demey.
PCT/ US2004/032104 3 C3 5 cycl oal kyl , C3_5
cycl oal kyl™=al kyt COIEHO‘W REsIaE k4sIwhereiy 8BS G alkGZ( ®)“E§1H or CH;; R’

Réhalogetbrar 1:2dnl@)H®; -4
R G 1 ey
}5 present is sel ected fromthe group

consisting of Cl-4 al kyI d -4 al koxy, C3 5 cycl oal kyl

6 al koxy, 160 CAdIRdtd ofJelni £ QRN ROOLE WBTeELN . o

t g?gc ript
ﬁh‘?ljrg‘@‘ag e %Ydss‘éi fe@lcbalktv} @fats h:irclgl;glckypallaﬂ ngf quid(;}g;}gf RHMis chloro
ound of
C |06:| Zn f4 %er elﬁ# ltﬁ?nadﬁ%yl §64 When pregant isisglectiRbrom the
;?;ll; ;I:gj;?f?f @ ::fgyl 40&§HMLOR§’I’HM %((\Z\H&QN a{“%S %ﬂéreﬁl%e subscript m
- Q( CH2 1% ‘%’pi’éﬁ’ N %?b‘%-‘gﬁa“ &re %ﬁlﬂm Wﬂ%mgwﬁ By €i.nalkyl and

@4qﬂéﬂnn’éthyl R3is H Cl-4 alkyl, C2- 2 4 al kenyl,
C2-4 al kynyl, C3.5 cycloalkyl or C3 5

cycl oal kyl~ aI k R4 i CH3i R5 is chloro 3 and
is att achgd at Xt‘i%n ‘g%f}iéﬂnar% 6?le‘tt%ﬁ?1h|ﬂ@?§bunqongsmgnﬁ

“R6, when present is seI ected fromthe 4 group

consi sting of Cl-4 alkyl, -Q CH2)nOR6b and
- Q( CH2) mMN\( R6b) 2. wher ei n the subscript m 5is 1 or 2
and each R6b is independently selected fromthe group

-~consisting of H Cl-a alkyl and 6 Cl.1 al kanoyl. 1

17. A conpound of claim1l, selected fromthe group
consisting of. 101 LLOYD WSE WO 2005/035520 -
PCT/1JS2004/0321(14 O\CHB F _ 00 OO0\ S. FQ ON
No\ INL\/ NNS S O0,CH \ o
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BU 1V VNV NILNOSCA 1 0O pErisan.
>/c| Ol \oNL N @, g ~S CH3 MHNFE ~ MHN CH3 0 6156004/032104

N @Km \A/ Q{F;*Eg
I/ﬁ G S

[0}

’ (o]
F. O\\ /o

“\_)—N \\S;'/CI |

MeHN

MeHNDi:fi ,

o

o .
. F. /=\ )J\ O\\ /O
N \
. ) \\ N~ \/
MeHNi]::::I:f;J \—_47__ \ /

N.S Cl \ON\ NNSG

Ji@”* £Kf

CH3
) /ﬂ\ N\ :
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O FNO~iOFO\ i0, j \ NNS/// N NN
/SNS Ol\/gH(N) ", HBCN/ HO F\ 0 0 0 SO 0 0O MHN \AOYDWISE
Ol N~NIT \ NN-NSSC / / CH3 MeHN 102 LLOYD W SE

| WO 2@0HhH@358R0 PCT/ US2004/ 032104 F. F, O CH3 q,&lﬁh%imwmm”

~ Cl
O MeHN p o N~LN- SC ~\NS11 S O-// Il 1
80 SpF/ IN, NNS//CH3 OI\/EHN HOO

Gldn 1L)§I:ﬁ 0O 0o~ I\/EHN

Al 9\}%@#@% \J -

. F . ,—0 =
o - o—/
MeHN < = o] ﬁ s RN //
:—\4 . N—O~N—”—N—ﬁ—@fcx —\\/:/>~ N7 VJ

MokN—( = _L : m{»—"' \\/\(__YCI

0 HdG 0
: F = /”\ 7 a
= N
OO ey
' MeHN PN
18. A pharmaceutical composition comprising a pharmaceutically

acceptable excxplent and a compound having the formula:

R3

or a pharmaceutically accepiable salt thereof, wherein the dotted hne represents an optional

double bond;

R' is a member selected from the group consxstmg of Ci 5 alkvl C; - haloalkyl, Ci_s
cycloalkyl, Cs_ 5 cyeloalkyl -alkyl and benzyl;.
R? is a member selected from the group consxstmg of H, Cy.6 alkyl and C)¢ haloalkyl;
R is a member selected from the group con31st1ng of H, Cy alkyl, Cy.6 alkenyl, Co. 6.
alkynyl, Cs_s cycloalkyl, Cs. cycloalkyl-alkyl, C;.¢ haloalkyl, C;.¢ hydroxyalkyl,
~ ¢yano and -C(O)Rz’a wherein R* is a member selected from the group consisting

~of H, hydroxy, C) alkyl, C, ¢ alkoxy, amino, C,_ alkylamino and di- Cy4 -
alkylamino;- )
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N NNS/.SCI- MeHN 1 18.. A pharmaceutical conposition

CONRHI2Gisgss3, Phar maceutical ly . 2 acceptabl e excipient
and a cc;npaobuhd having the fornula: R5 O H H 3| PCT/USRQ4/032104

g hIg; gnlé::nétdtﬁi)ecpsa%c)% dafgygglg}%{%?hg %g)g%%hféﬁ)g ?{e%fi, CittilvEi n t he
doftt @ mempher sedptedsfam theanouppionsistilg of 51, dagdne CP_QE]E)'/If @Eﬂxlkenyl,

lis a l ected fromthe group consisting O .
1.6 al kyﬁ'ﬁ%ﬁg‘-ﬁ%‘%‘g‘f’ﬁy I-6 a@?% cye:3nd GAPWT, WhessisR™ is a

cycl oalrkgthbeabdiydtedofiichn BRNEWIp conSistte JfE, 2 B : ) L
sel ect eddfro tE’;’ gr.oup cor?si st im% of 'EL& Csl&g&nal\?ckﬁ“’ allcylamino
and C1 ® Sl Jamingyapgs j s a menber sel ected from

t Ner 8128 N0 $ing 4189 orilth ﬁ‘% Vine Fpeledl kenyl o
2.6 10 al k ‘nyl,g 3.5 cycl Sggr} %Bgtk_%"%mem pymidiné and
cycl oal BUGRG pRch e whichhia bpiadrially sub@itufedivir feory 2129 substituents,

11 ; er el a s a nenber, :
sel g)é?g% I?é}ghmthﬁ 949%?%11? Smcl}bshez‘%cgetdi%"én h‘% TP cppsisiing ofhglogen,

Cl 6 al kyann@hlﬁfoay’m’gm@zawem*ﬁz'@mwr%’g%}kggg%é

di- Cl.6 | kyl ani no: 103, LLOYD W SE
PCT/ uszoo%ﬁ%@?g’l % Bplpatcory, 34 HEnHEY: Gl @eloaliykalisyh €he

group consjicktalkyialkbxstamehoCt, BalkikMino, & f%?g%%"é%ﬁ@% gﬁgigsa’

- selected f t he sgroup consi sting of H, i
al kyl , cz'-‘i&gfpl@%r:(c}gbp%%fﬁ%ﬁlﬁ aY (R ") 1206 -(CH-nRSD,,

s oo eyt S o Y00 9 B ] kb

al koxy, ami hqgl’ep@ﬂplglyaﬁel,@yqegmonothe group consisting of H, hydroxy, C;.
alkyl, Cy.6 alkoxy, amino, C,.¢ alkylamino and di- C, alkylamino, and
each R™ is a member independently selected from the gfoup consisting of
H C. a]l_cyl and C, 4 alkanoyl, and optionally, two RO groups attached to
“nitrogen are combined with the nitrogen atom to form an azé'tidine,

pyrrolidine or piperidine ring.

19. A pharmaceutical composition of claim 18, .wherein said compoﬁnd )

has the formula:

s R

H H QA
N N

0O ©0

wherein nis Q or 1; R is Cia alkyl, Cas cycloalkyl, or.C; .5 cycloalkyl-aikyl; R%is H; R’ isH,
Ci4 alkyl, C2_4_ alkenyl, C,.4 alkynyl, C;.; cycloalkyl, Cs.s cycloalkyl-alkyl, C,.4 haloalkyl,
cyano and -C(O)R*; R*is H or Ci4 alkyl; R is halogén, C’-,;; alkyl, Cy4 alkoxy, Cy4 ’
haloalkyl, -CN, -C= CH or -CONH,; and Ré, when present is selected from the group’
consisting of C;4 alkyl, C,4 alkoxy, Cs.s cycloalkyl-aikoxy, -O(CH,);OR®® and
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|8 and di- Cl1.6 al kylamno; and 19 Ar is an aromati CLLOYDW'S.E
ring selected fromthe group consisting- of. benzene,

pyr v zes/esssko20 pyri m di ne, each of which is :
opt i onal '%{) substituted with from 1-2 R6 substi t uBrt/gS2004/032104
B .

QA CHah (RN vaREdn RelsSbsky dent ]y sel egt.ed fromthe
g{;o consi st.i ng of Shafl ‘g‘gg‘g@z‘é‘ “c@’}?nesgh ﬁyd? Bdspendentlygelected
al Ry1® S0P @osiptagnf|t, g2 alBylaink yhylalkagdyl6 al koxy, Cl1-6
23 hal oal kyl, Cl1_6 hal oal koxy, C3_5 cvcloal kyl, C3_5

cycl oal kyhgal kyl cl aal ky]. - al koxy, am no, _
IS;%E_ %@I yl ani no,phgi%f 8%§§lacﬁél§’f)§ﬁ??1§%d?‘€( B mépgrein REis methyl; R? is
“O(ICHPPREBIKIE0) rIRBY, C: COBMBBIMNORED) 2yMiflyialkyi: R 1o 1
CRERL 1M R Pis atRp NG R L LS SHDRCLL DL LD s anYs s Hor
integer of fromi e 4 e sReiten:0fithe thiowshiag; an®R°, when present is
SF’EEF@%@ﬁ@éhQ grouss edmsistinoffT,Q heo@ﬂjﬁbjg' RENSLSH f :

b ; ImOR™" ahd 2 @Q%HON(R ®),

O sk 6[ 281 al kyl, C1.6 al koxy, am no, =

al kyl am no and" &i - 'G1ing e[ isrndependently s@BetePfbn BRDoroup
pastdingefibiec,  adgpandenikyoge! ected fromthe group
‘consisting of 30 H Cl 4 alkyl and Cl. al kanoyl, and

opti onal li’l' t:%‘) b groups attached to 31 nitrogen

are conbiféd Pﬁg{“ﬁ%euﬁf’al‘ POBRAsitigmorfictaim 18] Whedbin said compound is
seloated @om éhe BAPWREIMdgdene or piperidine ring. 1 19. A

phar maceuti cal conposition of claim 18, wherein said
compound 2 has the formula: R S-) HNN S OF OO

O \ N(Rn RANI R4 3 R2 R3 4 wherein nis 0 or 1;

R is Cl..4 alkyl, C3.5 cycloal kyl, or C3-5

cycloal kyl -alkyl; RRis H. R3is H 5 Cl. alkyl,

C2-4 al kenyl, C2.4 al kynyl, C3_5 cycloal kyl, C3.5

cycl oal kyl -al kyl, Cl1_4 hal oal kyl, 6 cyano and

-C(OR3a; R4 is Hor Cl1-4 alkyl; R5 is halogen, Cl-4

al kyl, Cl-4 al koxy, Cl-4 7 haloalkyl, -CN, -C= CH or
-CONH2; and R6, when present is selected fromthe

group 8 consisting of Cl4 al kyl, Cl-4 al koxy, C3_5

cycl oal kyl - al koxy, -OQ( CH2) mOR6b and 104 LLOYD WSE WO

200i /035520 PCT/ 1152004/ 032104
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9 -Q(CH2) n\( Rbb) 2 wherein the subscript inis 1 or 8

and each R6b is independently selected 10 fromt é YD WISE
growp 2@ nsisat i ng of H C 1-4 alkyl and C) -4 al kano

1 20. A pharmaceutical conposition of claim 19, FCTS 2004032104

wherein RYis hy ; R3 is 2 H G.4oalkyl, -a :

al keh I 2-4_ally IsC350yI al |/G=P\C3 %
cyelo | - Al R4 S%\/\b)—d‘f 3 5 'S \chyono anWO\CHS
i s attached at tch3e 5-position edn enyl ring; a

R6, when Opresen; |s 4 sel ected fromthe group
g

~ consisti of 4pabkyl , -Q(CH2) mORI bfand % o
- Wqﬁe sub ‘@J Jbr\\ o
aneh b i |ndepe tly sel tro he grou / )

6 consisting of H, Cl-4 alkyl 8AY CI4 Al kanoyl. 1 21.
A phar mageut i cal cgrrp05| tion of cl.ai m 18, whereingsaid

' d |s N s c‘ke@lfromthe g\r onsi sti \of
3 10 03/5 1 us2¢ /ogfia
. 0 C N~ Y ~~-Cl

N—N— NS/SO~CH3/\V OFOOOCHSﬁ/F NHSSI“@_

NNN s d sHY MeHN * | 0 CH3 F,0 O O.
Nn.zwhb%/m/ pQ H N J‘Qog,,d_l o

MeHN MeHN " \(J
\_
F. N | = Oj\ E F i P j\ s
| NM_N N/Il \/\)kN N N/ cl
MeHN™ > N\ O\W 7~ MeHN/“\I/\/' T\ U/
CH;,
o) o F
— ~NT r (=] / \ / O\ S ,
MeHN )N‘<J o JB . \=\ N <=\_N\_N _<S/I
= =/ \_7/
o]
. o Q o
E —N /[L O\\ /O F\r\/u\ - \\S// S
\ B s N—{ - o]
M me T JC' Hac/\N/l\/’[\%’ A U
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0RO ENF___\ Sr\ - ~~ ON~r-NNOC Il / -~NNS S

O VOMEGI MeHN CH3 0 F O\ O\ O CH3  MeHN chmézﬂ..m .
NA\NS 11 s /r Br MEeHN\ NONS O1' N NS/SC N NHS &

cl \/=/ IVEHNHQHF 000 0.0 O\_MHNN - N/SOO CI F

MeHN \

0
"9SS O dwiH 5106,
LoD W AES vo*zob@rm@‘]ﬁ—zm PCT/ <Jémia4{ o;zél.mLN EF o
0 9. >

o
NP =\ AN s, R (
| B <\ / \U/‘/\GH;, /‘=\ o 0
MeHN™ " MeHN 4 Ol
. _—\\ / \, —\ ! ’S\
cH, N \ //’—N. N—‘S /\ Y/ !
F.\ /.—o'
ot N e 0 R
[E N X i
A RS T S LY
4 ,N~\\ y/an N—S—" S—q X N — - 5_C
\e—r/ Vi \J Jl\/'\) N 4N N \ //‘//
MeHN N
R F
- o o)
\ F
MeHN—<\ ﬂ o} o 2 =N -1
72N o I 1l s N N { /[k - S\ G
{ N—‘g ~—N N—§ N—cl i “ N\ 7 NTN
N \ // _&/ W N \ /
- / MeHN FNF N
0 Fal 0.0
E =\ | AN
e _ /) NN
and I \_//_N N \ h/
MeHN " NN —
27 i
2= A use of a compound of any of claims 1 to ?] or a

phanngceutically acceptable salt thereof for the preparation of a pharmaceutical

composition for the treatment of thrombosis.
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McHN O O MeHN-(\''~j-¢' 0~ 11 F OJ O~N-s. SF CFl 0 O
MHN / McHN\ =100 =/nNNSI1'SSC CH3 F\ / QuBYDWISE

Mewil 200335520 0 S CI MeHNF. F MHNJ- F _ 11- 0
\\ OOSFN/N\SS N* NN~=O \--N bt Dsahsnszios

-\\/~-NJLN-C 11/ /7 0O MHNO H3Co r \--\ 11 0~ 0
6 and NN =S S\ G MHN 22. A use of a conpound of any
of claims | to 21 or a '3 pharmaceutically accept.able
salt theBeof Therusehen pcc@phmadwrbhcl@fma.pbﬂmrmeaambmﬁﬂund is for

adml‘gg%?ﬂ&'l cgﬂxbfn%{mﬁ hethtarsggotnmetrap%}cmé Qgregp;o ?ecte% from the gr08up
_ consisting of annp]atelet compounds, anucoagulants ﬁbnnolytlcs anu-mﬂammatory |

.compounds cholesterol lowenncr aocnts, blood pressure -lowering agents and serotonin

blockers. -

24. The use in accordance with clalm 23, wherein sa1d second
therapeutic agent is an antiplatelet compound selected from the group consisting of GPIIB-

1lla antagonists, aspirin, phosphodiesterase III inhibitors and thromboxane A2 receptor

~anto agomsts

108



8]

w

)

(U5

38

3]

N

N -

12 ]0 LLOYD W SE WD 200-5/03-5520

PCT/ U8211114/ 0321114 1 21 The use in accordance vvlth
_\L\/nere| n said conpound is fc.r 2 ac LLOYD WISE

[ drr| & r’g% P in conbination with a second ther aﬂ&IJT/Uszummmm

agent selected fromthe group 3 consisting of
antipl atelet conmpounds, anticoagulants, fbrinolytics,
anti - i nf | 2mmat®r 54 Ecpedenss wi F%%%Wmerqlromaimgnd

thagpaiti;, @0sh e - Q0
) ooy e oéh GESEATAT RURH kb BUGHD SRS PR mn%gz

WPES Foumadin, BenspnandLavesex@eut i ¢ agent is an
-antipl atel et .conpound sel ected fromthe group

ohoaphod Bt PRt ok AGIERES iR dlienen

thepapiceent isan mgoﬂmaorymmpw&dzmajtém&a %@@)ﬂ%\%&lﬁlg of
_nd’CEEéar%%P%{Aﬁ 1%% 1,22 The use rdance Wt
clai m ereln sarg s @ycfn?ﬁ?a @%@He#senégmmatosd aIt_hntls

‘aggntsant i coagul ant selected fromthe group consisting of

t hronbi n i nhirbitors, counmadi n, heparin and
Lovenoxc:| 26 The use_ in accordance with claim 23,
wher ei n <41 dT8E5Rd B ACEdanse With claigedd: whereinrsaid compound is
£8P tdamidfsk QJ“:Xl ompound sel ected fromthe group
consisting o -steroidal anti-inflanmatory

agents, cycl ooxygenase 2 inhibitors and rheumatoid
arthriti £8. 4Thadfet Sin abcedancd: W%%n'zﬁ @ﬁ&@ﬁl@@iﬁ%@m\ﬁ%m has the

Cl‘ﬂ»ﬁm 23, wherein said conpound is
ni stration orall y. 1 28. The use |n accor dance

with claim?22, wherein said conpound has t 2
formula: R HHS ONYN 11 F@(EO )n
SRt
1 (Rﬁ)n
R\N -
éZ R3

wherein n is 0 or 1;R'is C,4 alkyl, Cs.5 cycloalkyl: or C3_5'cycloaH€y1-a1kyl; R is H; R®is H,
Ci4 alkyl, Cou alkenyl, C,y alkynvl Cs.5 cycloalkyl, Cs.5 cycloalkyl-alkyl, Cy4 haloalkyl,

cyano or -C(O)R*; R*is H or C,, allxvl R’ is halogen, C;. alkkyl, Ci4 alkox3 Ciu haloa].kvl
-CN, -C= CH or -CONHz and R®, when present is selected from the group consisting of Ci
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_R'NR43P2R34'vvh'ereinn|300r1 R is .4 :
aI kyl . C3_5 cycloal kyl, or C3_5 cycl oal kyl -al kyl ; RLOYDWISE

2(h5§03‘i§0 5 C4 alkyl, C2.4 alkenyl, C2 4PCT/U52004/032104
ynyl. C3.5 cycl oal kyl, C3_5 cycl oal kyl - al kyI Cl. .4

' l 7 Q ob
g o, B, eI e i Sl 8t e
9 subscr@sm is Q::or Clang pach(KﬂKlHZpd@mﬂeﬂﬁy saltrigt fpore dhergroupsconsisting of H,

se te group consisting of 01-4 109 LLOYD
10 oy BT o a—MIEs 50 Per US3004/ 092504 8. al kyl, CJ -4
‘al koxy, C3.5 cycl oal kyl - al koxy, - Q( CH2) nOR6b and
CX CH2) mbg R6b)’ﬂleV\1ﬁEér ¢ AccbiienceQvisudisiar 2y twhierein R’ ik mésthgl; R is H,

ChoAToC+HBP e ShRE o SrelOplL e e HoaRYABYE R 1 H or CH
Rzﬁ c}ﬂﬂi‘@ adBi€ attdhe€ GAhE SD6 LM Mhh@ﬁﬁén Ay, 2MRP ed/ﬁl:n%reée%t is
met R3 is H, al k - aIknyI C2- b
b Qe DR ipeHEyCroAlkeh- S BB AN
wherefd & sﬁ’s‘&opft rrgﬁ RRorhSind I&%&ﬁgb ?squéﬁ dnc%e(&)ﬁl@\%\ﬂ@&e@froﬁlt?ﬁe group

5-position e thienyl rin en present
6 consistingef Bc€edlfylend Chealjamoyh consi sting of Cl-4 al kyl,
- Q( CH2) nOR6b and -Q(CH2) MN(R6b) 2 5 wherein the

' subscri plym IS, Qr £ 1 S,4 Qng .
: sel ect ed Pr om?ﬁe u35 éﬂg&g consﬁg?flnlﬁgz%f ,&E%QL%%R?/WMS'
2 s&imdec‘(ﬁemﬂmlgau}ogdnsmﬂng?ﬁ The use in accordance w th
- claim 22, wherein said conpound is. 2 selected from

t he group consisting of 110 LLOYD WSE WD 2005/ 035520

PCT/ US2001/ U321114 OCHB FOOp p O MH NNOCOdO F

I / /INNS 1S pCH3 CH3 MHNOF O OOCH3 F -

[ iIOFOO~O0O N NN1C I\ NNSd .MBHN McHN/ [/

| O NCH3: -

Wy [ &) —

W
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