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[ 0004] Recent pharnmacol ogi cal data using selective
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(1) wherein: Rl is selected fromthe group consisting
of H, halogen, -OH, -Cl..10-alkyl and C- al kyl am no;
and X is selected fromthe group consisting of: F and
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[0023] Figure 6 shows a Fourier-transfornmed infrared
spectra (FT-1R) of crystalline solid formB of
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salt dihydrate. [0032] Figure 15 provides the TGA data
of crystalline solid formA of [4-(6-fluoro-7-
met hyl am no- 2, 4- di oxo- 1, 4- di hydr o- 2H qui nazol i n- 3-y1) -
phenyl } - 5-chl or o-t hi ophen- 2-yl sul f onyl urea pot assi um
salt dihydrate. [0033] Figure 16 provides the DSC data
of crystalline solid forml3 of [4 (6-fluoro-7- neth
ylam n o-2,4-di ox o-

1, 4- dlhydro 211- qui nazol i n-8-y1) - phen

y1] 5-chl or o-t hi ophen- 2-yl sul fonyl urea potassiumsalt.
[0034] Figure 17 provides the TGA data of crystalline
solid formB of [4-(6-fluoro-7- nmethyl amn
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[ 0035] Figure 18 provides the DSC data of anorphous
formof [4-(6-fluoro-7- nethyl am n o0-2,4-di ox o-1
,4-di hydro 2H—qu azollu 3- yl) phenvl] 5-chl oro-thi
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[0036] Figure 19 provides the TGA data of anorphous
formof [4-(6-fluoro-7- nethyl am no-2,4-diox o- 1
, 4- di hydr o- 2H qui nazol i n- 3-yl ) - phenyl ] - 5- chl or o- t hi oph
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OFItik, INVENTION [0037] The pre n}oinyention
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and crystalline salid anor s f t hereof, and
their prepa . assium sal t of
[4-(6-fluorg -vthyLT T0- 2, 4- di oxo- 1, 4-di hydro- 2H qu
i nazolin-3yl1)~- yl % 5- chlorothlophen 2-yl -sul fonylu
rea has excellent grystallinity, stability and purity.
The conpounds of the present invention are useful for
the treatnment and preventi@n of undesired thronbosis
and thronbosis related conditions in mammal s.
whdpethi ni tions [0038] In accordance with the present
i nvention and as used herein, the followng terns are
R' dediemd tnt the Elvap talsisong of §l, Magenngdy, -Onj,aiksi mﬂm,mi}dvlaymno;
stated ot herwi se. [0039] The phrase "a" or "an" entity
#MC3s used herein refers to one or nore of that entity;
for exanple, a co ound ref h; to one or nore
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compeigd of f@ults®d herein nmeans variation one mght see
i'n nmeasurenents taken anong different instrunents,
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Sol vate" as used herein neans a corrpoun
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cafieP b RIBRL Mt iVentRFuSHeohre NBQ HRhdthdd o MEhtifY or@reating
sol vent = bound by nqgn-cgoval ent |nternnlecular forces

thiopabgts SiFSHRTDRNS GIAACAURER 2aural bY smifirnpr Bsgpaically
cfRAEERafolst of @ cérifound ¥EREMMANT) dr Q%ﬂ%}naaaﬂﬁcil]?raﬂae A kAt Bereof,
as used herein nmeans a conpound of the invention or a
[068ht th Bar 88fer 484, tﬁwrséaﬁrmuemdn%&%e@ oRfRbCfot &@p&ﬁl EC
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water with one of the substances in which the water
mpemal ns its nol ecul ar state as H20, such conbination
being able to formone or nore hydrate. [0043] The
term "anhydrous" as used herein nmeans a conpound of
the invention or a salt thereof that contains |ess
t han about 3% by wei ght water or sol vent when prepared
according to the invention. [0044] The term "drying"
as used herein neans a nethod of renoving sol vent
and/ or water from a conpound of the invention which,
unl ess ot herw se specified, may be done at atnospheric
pressure or under reduced pressure and with or w thout
heating until the level of &




sol vent and/or water contained reached an acceptable
| evel . [0045] The term "pol ynorphs” as used herein
means crystal structures in which a conpound can
crystallize in different crystal packing arrangenents,
al | of whi cBRHZ/BESGRIEEIQN OIFR-FHRDRAWINGSSi ti on.
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saltand solubility. Recrystallization solvent rate of
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and different spectra including infra-red, Raman, and

[00S@) | ﬂw&&%& %MaBXRFWM erRRfEE §$hd BLERUF £ fluoro.7-

st'ab |F”h% ity properties nmay diffe
mefhygarme- @O%Oelf ﬁndlbdﬁr&r%&a@quzlemaa -pheresd]- heMenorthan52 -tlo

sulﬁﬁyﬁﬁs psigsglam s nrlaﬁreamham ﬁa_ﬂmm aﬁ&g&‘é}ﬁﬁg sofill ?c!?m@e%f [4-(6-

-ray | ractlon i nfra-red Spectrosco

ﬂuwaﬂﬂnetg\ﬁae@weé@am@ L4y dsp-2H stuirgzadind-p)mivia yt - Chloro-
thiéHned-b oSk eBLpsiAkine o Eﬂ&vﬁff 6@&&?@% wgd, from other
048] e te

solid forms of ‘a conpound rm" manma

[00(@}3 BFQEI% 4 PobDQUARPD BF 8 bih Ao lf’(ffﬁ'ﬂ:? é“'&ﬁ H‘&‘cﬁh Cn é%ﬂ‘xhammé

dogs or cats), farm ani or ses,
2.45ligey L 4-AibyikeyE; qurnamnt%yl) phcad]-Sehlgrd-thinphert- Z)Wysmonﬁaics
sodi®R49] The term"alkyl" refers to saturated aliphatic
groups includi ng straight-chain, branched-chain and

[0028F | Floufl DHBSs QM&Q&J&%&M&ER@ § c?@a{ ngpcrvsta]hne solid

speci f1ed, or if no nunber is VIAg up to
foraﬂbé af [45KQﬂé@FPﬂolﬁ€thY1m0'~E&%tW@I- b@»d@xtvdramx—;fmngompg-vl)-pheuyl]-

5- dhﬁffé) Hﬁjc%hé'fpi Ws!uifoﬁ}thmf'l potﬂs19ﬁ1@ﬂmevdr§t9 pr opyl, n-butyl,

butyl, 1soburyl’, sec-b , nh-pentyl. n- hexyl
[O@B?Epﬁ%ue @s'hBGIE Y bgtﬁ%ﬁ %aﬁs?&xgled 1%?&1%%1 tQ;i%élgi ( R ) o crg‘%ﬂ(rb ng yd

fory B oﬁwaﬂumﬁh@ﬂm%@memhmal H@n@e 2thdnaze1ﬁne3-y1)@henyn 5-
chioROBRpRLIO GHONRSeAAGHE Gl Byl T el nder of 't he

nmol ecul e via an’oxygen -atom an am no group, or a

f erm

0G| Hfenf P ont BRBAR o h hnorlos RER O L by oo fmo-
2 4b¢haxrchédlbcvjﬁw@iﬁcwmzalﬁxk%l)gh@ubé abfore- dmdsphaamymsfonylurea
sodiNB/E! such as nethyl, ethyl, 2-nethyl propyl,

cyclo utyI and cyclopropylnethyl [0051] The term

[Oﬂzg?ler 5 ?%ggﬂr?agit#gg' oI e fﬂ?ge %bg A{‘ ﬂ&% (gﬁjﬂg’ﬁ’geg elo?

metlgdanmod- ééuihosovwembmoaﬁe;umazoﬁmge;n) -piengibshiotdthephant 341
sub stltuents as defined above.
Su?%§g5§r?ﬁglgigﬁgﬁmﬁ¥te or "hal ogen," by thensel ves or
as part of another substinent, nean, unless otherw se
stated, a fluorine, chlorine, bromne, or iodine atom

Additionally, ternms such as "haloal kyl," are neant to
i ncl ude naonohal oal | cyl ands pol yhal oal kyl . For
exanple, the term"Cl-4 haloallcyl" is nmean to include

trinuoronethyl, 2,2,2-trifluoroethyl, 4-chlorobutyl,
3- bronopropyl, and the |ike.



[0053] The term "pharmaceutically acceptabl e
derivatives" is neant to include salts of the active
compounds which are prepared with rel atively nontoxic
aci ds or bases, depending on the particul ar

(0026 Ehltel»esﬁ&\ﬁs hotnsingn of mstmﬁp%aqwﬁ%@'(g%ow ein.

nmpounds of the present invention

mﬂhﬁ w‘é fipxord; i“d’l‘ktydﬁ?’i%ﬂ}”é}ﬁ%’lhpﬁ B phenald-6-chlbai-thiaphers 2yt-s
sulfoaiirel gor@Rfugi ad by contacting the neutral form of such

conmpounds with a sufficient anount of the desired
002PRS t SOl
e e T Sk D PR BFL AR T Rt
2,4-digqor s4-fifydrerd qums@no%vwewﬂriamlmﬁmg;wana-mﬂmymmh
sodi@s saedi um potassium |ithium amonium calcium

magnesi um iron zi nc, copper, manganese, al um num

| r red gre the
00285 KA s Ui PBENL SR Ll FE581 80 e s
formp{h af Keé-dueiod a;pqsupvlaxg@eﬁt ‘adibro- b#ghhydmﬁquamnnba}s)e@envu-
5- chlo?&{h%ﬁens@ldtsﬁlf&(vlﬁnd DB s¥iumShit g{ﬁg : and tertiary

am neS, substituted am nes iInc ng naturally

c C nes n
002923 SRSLL G Sen i A NS 100
form B pf-,{ét(ﬁa@pqmmrgethyiam@t)i@‘} -k R 4—d1hvd&$ﬁ*}¢hﬁhﬁoﬁ@$~vl)-phenvl}—S-
hlok i t b noethanm
c ot({ t:h%e@%%ar ﬁx:'ﬂﬁlgcﬁng?% £ 121)5({;? ?chh atc 1 S%.lél A fep yraed dfter
the gemptetipn pfghe @§$ ﬁmenglentpmé cqa¢mm,meld)w XRPEDY I The :esﬁlIEbC(lFidilQe 12b)
how B
T e e B A DS (L AR BBV, et e chunge
in mﬁnﬁ@}-qf%’e@ak qﬂc@pwyp@,. ip & predtimge crigrsdtipaefiecne resins and

the like. Particularly preferred organic nontoxic
[0038} s Eiguzg 13 irevGs dhpydraviinetsic vatiost yptani(@ES) @i dRebakbitEorm

of [i(@ﬂ[%}djﬁmeﬁ‘l%amg{ooyg Idﬁﬁg)ﬂﬁ—c?m o-QH%g(r)xlazlo 823 @eﬁ\epﬂ}p chloro-

fei ne. Wen conpounds’ o sen
thlol?}@htza}ilﬁmfcéb’lateﬁ@@lmbﬁSl c functi onal ities, acid
addition salts can be obtained by contacting the
[0033&  Figare 1bpravides teadifferensind snamsg valdrimenry ST €) @i erystalline

solid { 16 " e roin a
L T e b bR Hhabedlie vy

phengdlcspilerpititonhera- Yétﬁkdfqni}'brﬁa%msssum sedtl dilgpératehose deri ved
frominorganic acids |ike hydrochloric, hydrobronic,

[0033] t Figyre taprbgadsche T dayof cragelhmeafobd) firg.A GHOSPREHS.

dr . r

e B R R A Bloriophen-2-31

mﬂﬁﬁﬁ&sﬁh@ﬁewsns@nwsdamﬁ the like, as well as the salts
derived fromrelatively nontoxic organic acids like

[0033¢ e FFignre bf mpvidesitios DG dina bf/crystdliine sGBd Rfth B of Pﬁ(BZﬂ)do?@_'/_

t &&h@bg; he ric ande ht hal |

Nz enas (%g nf {élﬁvm{} “é“{ﬁ‘ ?hg%ng) Pf&%nw I ccmofoaﬁhtC’SF“rW'Vl'

sulioptunearnothsdifo paltc | and the like. Al'so included are salts
of am no aci ds such as arginate and the |ike, and

(00343 | Figupé lbmganesctha’cﬂmslaialok a-yghluﬁél{oﬁﬂl fRmP o@@k@ﬁﬁd&@ eric

et

m“’t’fﬁ%‘%ﬁ‘bﬁ 08 it égr%“émol%%}lh B en S Phre e 2 o
suﬁ@mmEMQEWmﬂ@ﬁzﬂt66 1-19; Bundgaard, H., ed., Design of

Prod rugs (El sevier Science Publishers, Ansterdam

1985)). Certain specific conpounds of the present

i nvention contain both basic and acidic

functionalities that all owsthe conpounds to be

converted into either base or acid addition salts.

[ 0054] The neutral forns of the conpounds nay be

regenerated by contacting the salt with a base or acid

and isolating the parent conpound in the conventiona

manner. The parent form of the conpound differs from

the various salt fornms in certain physical properties,

such as solubility in polar solvents, but otherw se

t he saIts are eqU|vaIent to the ~parent forn1of the

o o Y a1 e




[ 0060] The conpounds of the present invention may al so
contain unnatural proportions of atom c isotopes at
one or nore of the atons that constitute such
conmpounds. For exanple t he conpounds may be

dj.ol | d f
kR D e e o,
metKyl#hho-2 Atdioxb S ot dih)\tdtO—QHﬂMﬂ!hZ@ﬁS&@lf»-phdﬁ@l] {Smmpmmﬂq:hexﬁ-ztme

h$ Fsent |nv ntion, whether radi oactive or not, are
sulfonyfussAfRgiu RS be enconpassed within the scope of the

resent invention. Bi o] ogi_ cal opert for
00 fihe Highep SLEe i T RAAG! SHOPHOGITE Ut Cenerdr
metB rhid8 NI ACHANIGA- iR Pir@ L Haulnaybliny3 i @hedyR-ini @6 thiyphen-2-yl-
indirect|ly perfornmed by a conpound of this invention
sulfppylyreayjodiv@rselén shown by in vitro assays. Effector
functions include receptor or |igand binding, any
enzyme activity or enzyme nodul atory activity, any
carrier bIMmEMEycmnwohmMEmmw ty, any:
activity in pronotin énglbltln adheS|on of cells

[0037 ahhediasent BEpRtigp Vo preg eqoppoupfspagd e deagyesand

cryﬁﬁlhﬁé"%h& hdUedoshahs fbﬁhsecherééﬂ M&Hélﬁprépéfhﬁbh O potkiSdikid 8alt of
ossessi on of an e ito r enic site that is
BB LTSI BT RO (- ST bOI RSl Sl RigSetIpre
thxc[p@@zﬁ?—]yl ASfobkaeea e Btdelent tﬁaanmrryn stapilig\a8 bmﬂtg Tﬁ@éc@ﬁp%uﬁ@ of
t he prophylactic treatnent o atient ed
the PREeETd gventip ércﬁ’ls?tf}ﬁlﬁ% tg?: {regtment égc? n%naq{ uBgesued thrombosis and
thr&eeQRRb s h&Edbynaf oingdiakg an appropri ate dose of a
therapeutic agent to a subject at risk of suffering
froman ailnent, thereby substantially averting onset
of the ailnment. [0063] As used herein, the term
L "tredLfifidons’ €f €rs to providing an appropriate dose of
a therapeutic agent to a subject suffering from an

[O(ﬁhL M ccordh OO thbSrekhe thvBRios 1afld as u@&i HefidTkhe following terms are
erapeutically effective anount” refers to an anount

defgged ithibs iglewing meaingntunienuxphgtly sipteq othawiset o af f ect

the treatment of a subject suffering froman ail nent.
100380 6 Tpe plerasa SE'Pr iy €RtY 2t ¥ed paeiprefers ipding opmoreroé fhat entityy for
exﬁnﬂh Sa%%%o&tﬂ <'i‘éfers tdjcfne Whinek cbRBoRNBOMRES ond 9§1'1cf '}%rﬁch

net hods of e present invention are bei used
theat@amn &t (or (06 dﬂne Nsm% ed"he ps ong'fvan bedpspd mtequangeably herein.
-nmedi at ed di sease or condition' and the like refers to
[0Q40dii Jdg plrassr"abwuti@h vied AeTeRaRARY @nﬁtz@wnbynghe@s m fmgasurgments
2105 SRHRE dibDRR AR el bk prourfifs. OF:
¢ Psease or cénd|t|o%8@§ﬁone |% b p ulatlon %?RBP
inghedey, for ipsiapceseottiZapYernEeRertish for ﬁ@mﬂ@@ﬂmmgmc 3 bpii4l ivanation
anﬁ”nﬁ QFRFenf £ 148 -diffrdcr e BY .‘QhﬁaQ é?)ﬁraécms @&QWsﬁihnE @ocl}-ﬁ ﬁ)ﬁns is
i n sone | nprovenent in patlent being 1n at [east .
ongbrerderanf 0ariE& ) Typj @b@}tlmﬁomﬁmhed Ei gpecttomesterssis om thieloodsd of
¥Q9[ fro ubj ect
tw%c%rm% rr%séocl: u:%g ﬁf; tﬁg % R Ct?x%gal&t?oiﬁ%F e@%«?}n%er Jsed wis agout 2
_aqb068] In the conpounds of this invention, carbon
atons bonded to four non-identical substituents are
[064;1)] miBtendrm. "sohcatc radizsed ﬂxyrcintﬂmna:a)mmumﬂ&f ﬂ’ayn\emhdnt or asalt,

there h}e{ r%%erm dﬂsba ngQ%nncgme%E rshor? LoThxbures th

-st01c ome %r 1 c-rI;t
4Vt heses Uesc SR TR SRS ER aso‘
enanti omers or diastereonmers as startlng naterlals or
i nternedi ates. Di astereoneric products resulting from
such syntheses nmay be separgted by chronatographic or
crystallization nethods, or by other nethods known in
the art. Likew se, enantioneric product m xtures may
be separated using the sane techni ques or by other
met hods known in the art. Each of the asymetric
carbon atons, when present in the conpounds of this
invention, may be in one of two configurations (R or
S) and both are within the scope of the present
|nvent|on Cbnpound Enbodlnents of the Inventlon
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17" is selected fromthe group consisting of H,

hal ogen, -OH, -Cl1 _10-al kyl and Cl1_6-al kyl am no. [0070]
The invention al so covers all pharnaceutically

accept abl e derivatives of the conpounds of fornula I

bound @]{,] H&P&J’&Elbﬁ%&%o‘?’e@{f@%%l f a?f"allﬂo?tm{:&%rg?eb Hmrag RAS.£6 3% when

usi | east one_ inorganic or
prepayed %Prﬁ@"t%@? IPYERoni nited to potassi um hydrl de,
otaSS|un1hydrOX|de pot assi um al koxi des, sodi um’
Wﬁ Hir Tereterms Baiiimatel hyapdberde meswti compahiofitsasveAnsh §1Qalt

thel‘éok @hat %ugtggrélrlcél%{ye % ?Letlé}Cﬁlﬁg ngg 8IClr) Ethgﬁgﬁglgg\égg% ggqvater bound

by B@%@@ﬂe@dﬂtMme&S HiRiirafes a@ foiredatlyltyd cobination of one or

mogmgc?}rlé ﬁk gﬁ%g‘gnh ({)ﬂ%%{& él!ﬂ'ﬂ B.EQ Ostlﬁle hg:g eﬁpiyeg;etgrﬁgé%&ggﬂar

staggrag Hpodﬂc%oéﬁémﬁ@tbembbﬁltwmmsme Xr indrefhyddaf073] A
nunber of specific conmpounds are anong the nost
[0Q4PEf Ehe eun Brinaidinybntused iereit neasarpRPods of fhe bemindr b sait

al sqQ represented
N R G A A A s L M

t0¢QVEﬁﬁw0n conpounds of formula (1) include the
conmpound having the formula: [ 0075] Anot her group

[004f1] pEhe ﬂc@}ufcbylhg) g nefl deremdnaop aidhds oﬂfcmbhﬁ% kd’]‘cbéeﬁp&fd%g water

vV reparati.on o nmpounds
Eroft B P Riop 30 il RS A, ot ik ecoperhod
at@;:fsplppe pressurecpr ceder giduced pmpmemiﬁi vath dr@fifibhidedindBEIT Y@ of
sol've°m Qxl;@c;}x‘;a?ep gorﬁ]ﬂged%ac%dan acceptabla ﬁe\%le scribed above.

[0045] The term "polymorphs" as used herein means crystal structures in which a
compound can crystallize in different crystal packing arrangements, all of which have the
same elemental composition. .Different crystal forms usually have different X-ray diffraction
patterns, infrared spectra, melting points/endotherm maximuims, density hardness, crystal
shape. optical and electrical properties, stability and solubility. Recrystallization solvent, rate

of crystallization, storage temperature, and other factors may cause one crystal form to

dominate.

[0046] The term "solid form" as used herein means crystal structures in which compounds
can crystailize in different packing arrangements. Solid forms include polymorphs, hydrates,
and solvates as those terms are used in this invention. Different solid forms, including
different polymorphs, of the same compound exhibit different X-ray powder diffraction
patterns and different spectra including infra-red, Raman, and solid-state NMR. Their
optical, electrical, stability, and solubility properties may also differ.

[0047] The term "characterize" as used herein means to select data from an analytical

measurement such as X-ray powder diffraction, infra-red spectroscopy, Raman spectroscopy

and/or solid-state NMR to distinguish one solid form of a éompound from other solid forms
of a compound.



H2 Pd/C or Pt(S)/C Coupling Pd/C or Pt(S)/C
ba

[0048] The term “mammal” includes, without limitation, humans, domestic animals (e.g.,

dogs or cats), farm animals {(cows, horses, or pigs), monkeys, rabbits, mice, and laboratory

animals.

[0049] The term "alkyl" refers to saturated alipbatic groups including straight-chain,
branched-chain and cyclic groups having the number of carbon atoms specified, or if no
number is specified, having up to about 12 carbon atoms. Examples of alkyl groups include

methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, isobutyl, sec-butyl, n-pentyl, n-hexyl, n-
heptyl, n-octyl, and the like.

[0050] The terms "alkoxy," "alkylaminc" and "alkylthio” (or thioalkoxy) are used in their
conventional sense, and refer to those alkyl groups attached to the remainder of the molecule

via an oxygen atom, an amino group, or a sulfur atom, respectively. For brevity, the term C1.
galkylamino is meant to include straight chain, branched or cyclic alkyl groups or

combinations thereof, such as methyl, ethyl, 2-methylpropyl, cyclobutyl and

cyclopropylmethyl.

[0051] The term "C;-Cg alkylamino” or "C;-~¢ alkylamino” as used herein refers to an amino
moiety attached to the remainder of the molecule whereby the nitrogen is substituted with one

.or two C;-5 alkyl substituents, as defined above.

[0052] The terms "halo" or "halbgcn,” by themselves or as part of another substituent,
mean, unless otherwise staied, a fluorine, chiorine, bromine, or iodine atom. Additionally,
terms such as "haloalkyl,” are meant to include monohaloalkyl and polyhaloalkyl. For
example, the term "Cj-4 haloalkyl” is mean to include trifluoromethyl, 2,2,2-trifluoroethyl,

4-chlorobutyl, 3-bromopropyl, and the like.

[0053] The term "pharmaceutically acceptable derivatives” is meant to include salts of the
active compounds which are prepared with relatively nontoxic acids or bases, depending on
the particular substituents found on the compounds described herein. When compounds of
the present invention contain relatively acidic functionalities, base addition salts can be
obtained by contacting the neutral form of such compounds with a sufficient amount of the
desired base, either neat or in a suitable inert solvent. Examples of pharmaceutically
acceptable base addition salts include those derived from inorganic bases such as sodium,
potassium, lithium. ammonium, calcium, magnesium, iron, zinc, copper, manganese,

aluminum salts and the like. Particularly preferred are the potassium and sodium salts. Salts

10



[0077] A conpound of formula I can be prepared by
reduci ng 2-nitro-benzoic acid nethyl ester conpound 1
by procedures known to one skilled in the art to yield
aniline 2. (See also published patent application US
derivé@farh @Rath8&)ticalp accepntab‘rpbngania noebkio tasef indiutle sulig prtﬁnar)

b
seoop i ST AR, S ot oG RIRR el os Pl

armn(ee cgch,caﬂaﬁ% mnﬁslononlékﬂa)xgeﬁ):smndmh ah}:sdpmgﬁamﬁﬂd in an
I 1 I
mim PR o g Bty e BB ng
dietipAuipmsthenc? Mmbthammprcqucioaiwh@mm@ beinet zh‘g_ﬁﬂ)eamgﬂdme %affcine,
[ socyanat e 0 s_internediate ur a.
prock e YA § P s e RIS, Bl . S

theobmmmumlm% pnperlazmct ipjpendige heethwpinhzedmer, gslgmﬁQe edsing aflbhe

S, triet am ne or IISO I N an
hke argci % Iprefeﬁxieg%r c nont asas %lgllsgg%ﬁg?lﬂélﬁ g]%tﬂﬁaw@\l at
cthaacpipnmp mmttmmabwﬂmmedmm Iayd @ffe2@ CWHeb kbrapsdds of

the PeeR R B3R G RER Grafles HE 0 ECRE S

obtgnged bf caedciingthe Beutraicfosu bf saclt @dnpicmndsh;eﬂ'maéufmﬁerb aﬁ&n(t 3G
N

dest §C1R'K%§}§’IQ¥IEE& l% gx? sglln%lé BEOQOW ]gxaup ?es %?g arm%gc%unc y

sure to
aCCQP@ﬁbMZ@'admm %hfemdlade thore dm\teﬂ(frcg[ mmrgamé a@dﬂ’ﬂ](kﬂlhlvdkodlﬂon c,
o pRBEVES) LY RERRBHMLES dSROYB g ene Sk Ted i

group or ‘exanpl e, a
momvdig&tnpifosﬂhedu@hvéwgm%%omElrlflleld maeohdrogensulfuric,
t (e.g. %
rya i QEPSHSR: it e et 8 BB S b Tkt gy 0y
nongoxsi azgainicyacidlikel acesteopropiPhie, ifabniyeic i realorod, bsudofcp mytidicesmberic,

kA KAGRIEAR: SEERIRLIER YLERR! LAY Ly educed

product |ne Sa Wt re-mxe Ion” of
metgegssiionigs aad thedikephisa @wwdsmﬁre oxltsrof egino des such as arginate and the

ke NaraQh i UR Glanhinh gy hkfeameﬂaﬂ& & @%Qct&n%hg gt hy g Ltﬁﬁ' di 16

I n di chl oromet hane, y treatnment
exagipiehBeed el etk E‘ﬁa‘m%ﬁﬁlqab‘iﬁh‘ér dowmel of Bh@f'faetﬂ{dlcrtlwglence

19'#‘7%5 @nw Mnsgaagf Hf QETBESA o gp%drsmﬂismgr' Stientd Bublishers,
urea | inkage can d by reacting flh
Amghrqamnlé 854 %‘T@HQP@E‘FCO?O@-PPFH% phéa gresent Hyertion ypntain both basic

ancBic iy fEATBAIREShAALISW iHeaBhBonad VAR Snventl &, éﬂﬂ&J B acid

but are not limted to, toluene, acetonitril
addjuqu sglfsoxane and DMSO. [0078] Scheme 2 |Ilustrat es an

al ternative nethod of pr (garl ng conpounds of Fornula I
[00xfle r Eperpemal fosms phihe erapaynes may|teyeesnéraied binebntacgng the salt with

a bR P I Nanadbolevih %L%%Dﬁtc%m hab %ﬁxlééén%%tg ahh
aryl sul fonat e. g >CHEME R A = O%% ngrndrheParem
form of the compound differs from the various salt forms in certain physical properties, such

as solubility in polar solvents, but otherwise the salts are equivalent to the parent form of the

compound for the purposes of the present invention.

[0055] In addition 1o salt forms, the term “pharmaceutically acceptable derivatives" is
meant to include compounds which are in a prodrag form. "Prodrugs” of the compounds

described herein are those compounds that readily undergo chemical changes under
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MeNH2, DMSO 100C NO7a [0079] The urea 3b can be
prepared by treating conpound 2 with tri phosgene or
pni trophenyl chloroforrnate in the presence of a base,
such as triethyl am ne and/or diisopropylethylamne, in

) n v o chl or onet hane and/ or
PRI fon ST b BV < usids af 4 aresin e Adhionay

o&lﬂtgaf:ang@ chveftqgﬂ tp @wgsgmbyultds ebthmpresentidvBnti by chemical or

bicRRRAION ke Ab&! 1Y thod B). Urea 3b,
' typi cal Icy Wi t %%{Jn%%tg °I9£E8tr1? re%%f‘m%ﬁ’m“é%ﬁﬁ CpRpbe slowly

cory§BfEle theomprupasef theptessetinyentign mﬁne’tﬁplﬁc%d P PERNAAER patch

bl%ﬁ rotectin group

res Wﬁgk%ﬁlegﬁﬂgﬂ'@%gléﬂc?rgﬁ% {/eéiaerﬁgﬁeﬁg %:ﬁeeﬁldcd esign of

P"l"é‘b‘ﬁr(ﬁ e¥éss Sgippse Spblishtre, Amstertife 198%)).ect i ng gr oup used.
For exanple a BOC protecting group can be renpved by

[0056 at Fhegpacaipaiyradeegiablaies " 4d¥etEh thof dlieRXRARG: redltEy n@

u then di spl aced by treaf nt
wEb O bl S ensesl oy et
or ﬁﬁ‘?hloi ‘H’é a@alot biblegiptlsa pleivose wkiediablg eftor sudtdcApdnirea 7a

t | n 6a with 5-
PR S, bR e Ryt Wi, T osers are
mr’gi’&ﬂy BW?GGZEL Yo Pyreaspondingchrbagyldi aﬁﬂtaEd( bn ﬁbﬂhfop[ﬂggegally ester
foreHa@ &
orilaQAdAk b& rﬁﬁhsﬁecﬁgﬁ &Hllvg kl x%‘tfx?l’lw ée ﬁ’é‘ﬂ?ﬁﬁo( Sg$ e.g ]March

Schene 3 illustrates an
Adprgediearic Ebemonn du Bt PFkar?lﬂJcmn IWidyes sm xﬁ’éw 'Y®rk 198%) and
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1§yéﬁp Sqns, New York). The alcohol component of the ester will generally comprise: (i) a
C2-Cy; aliphatic alcohol that can or can not contain one or more double bonds and can or can
not contain branched carbons; or (ii) a C5-Cy, aromatic or heteroaromatic alcohols. The
present invention also contemplates the use of those compositions which are both esters as
described herein and at the same time are the phai‘maccutical]y acceptable acid addition salts
thereof.

[0057] "Pharmaceutically acceptable amide" refers to those amides which retain, upon
hydrolysis of the amide bond, the biological effectiveness and properties of the carboxylic
acid or amine and are not biologically or otherwise undesirable. For a description of
pharmaceutically acceptable amides as prodrugs, see, Bundgaard, H., ed., supra. These
arnides are typically formed from the corresponding carboxyvlic acid and an amine. Generally,
amide formation can be accomplished via conventionai synthetic techniques. See, e.g., March
et al., Advanced Organic Chemistry, 3rd Ed., p. 1152 (Jobr Wiley & Sons, New York 1985),
and Mark et al., Encyclopedia of Chemical T. echnology, (John Wiley & Sons, New York

1980). The present invention also contempiates the use of those compositions which are both |
amides as described herein and at the same tims

are the pharmaceﬁtically acceptable acid
addition salts thereof. '



7a Sa [0081] The urea 3a can be prepared by treating
conpound 2 with pnitrophenyl chloroformate, in an inert
sol vent, such as THF, dichl oromet hane and/or MeCN, at
an appropriate tenperature, typically at about 20 C
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This invention al so enconpasses prodrug derivatives of
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and the sodiumsalt has the follow ng general fornula:
[0088] In devel oping a process for production of an
active pharmaceutical ingredient (API), two factors
are of great inportance: the inpurity profile and the
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consi der Raman data, for exanple, in pharmaceutica
formul ati ons. [0092] The pol ynorphs were identified
fromby using two different crystallization
conditions. (1) CrystallinggformA was isolated after
crystallization of the crude wet-cake from nethano
and drying the crude wet-cake to effect solvent
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fromcrystallization fromEtOH H20 or by trituration
wi th nethanol. [0093] The potassium salt was suspended
i n met hanol and then heated until a clear solution was
observed.. This was followed by cooling and the
resultlng crystalllne SO|Id was |solated and drled at
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[0094] In the X-ray powder diffraction pattern, the
peaks at about 9.5 and 25.5 are the nmain features of
the pattern (for a discussion of the theory of X-ray
powder diffraction patterns see "X-ray diffraction
procedures” by H P. Klug and L. E. Al exander, J.

X is splerieq fromethe e consssray pf Fepélpeaks at about 9.5 20 and
25.50 20 characterize Form A with respect to Form B
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[0075] Another group of particularly preferred compounds of the invention have the formula:

9.28049 35.0 25.47
0 Q Na+
HN . s
4 @\( b e
N NH //5\ \
N g 0 o

and/or
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22.5 27.175 3.27877 20.1 19.090 4.64529 15.2 22. 977
3.86744 14.4 24.630 3.61155 13.8 23.987 3.70680 12.3

HI. Preparation of Compounds of the Invention

[0076] Scheme 1 illustrates a method of preparing certain compounds of formula I wherein

Ar is phenylene and R’ and X'are as described above.

SCHEME 1
o o 0
XI:&O/ - D4
=~
R‘l N02 Pd/C or H1 NH2
PHS)IC
1 2
g 0
X! - NMM 1
A
Method A or B 0 0 or PS-NMM Xﬁi “No,
1 - Are E—
R NR NH-Ar—NO, ornone R1 N0
T P H
o}
4a cl
3a s
} | 0 AN
1 . -
Hs X N AP NH, oA ATY A
,& Coupling I T N 0 00
R! N0 = /&
Pd/C or H R N"o
PKS)/C 5a

6a

[0077] A compound of formula I can be prepared by redncing 2-nitro-benzoic acid methy]
ester compound 1 by procedures known to one skilled in the art to yield aniline 2. (See also
published patent application US 2002/077486). For example, a method of nitro group
reduction can be carried out by hydrogenation. The bydrogenation is carried out with a
suitable catalyst (e.g., 10% Pd/C or Pt(s)/C) under hydrogen and in an appropriate solvent,
typically in an alcohol, preferably ethanol at room temperature. Treating compound 2 with
appropriately substituted aryl isocyanate (Method A) provides intermediate urea 3a.
Alternatively, urea 3a can be formed by treating compound 2 with triphosgene in the
presence of a base such as triethylamine or diisopropylethylamine in an inert solvent such as
THF, dichloromethane and MeCN at appropriate temperature, preferably at 20 °C, followed
by substituted aniline (Method B). Urea 3a, prepared by Method A or Method B typically

without further puriﬁcétion can be subjected to thermal or base (such as N-methyl
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15.530 5.70104 12.3 18.518 4.78751 12.1 18. 146 4. 88482
9.5 16.223 5.45912 8.9 13.219 6.69229 8.7 21.040

morpholine (NMM) or polystyrene-NMM (PS-NMM) induced ring closure to provide
quinazolinedione 4a. The nitro group of compound 4a can be reduced by procedures known
to one skilled in the art to yield free amino group. For example, a method of reduction can be
carried out by hydrogenation, with a suitable catalyst (e. g., 10% palladium on carbon) in an
appropriate solvent, typically an alcohol. The formation of sulfonyhurea linkage can be
accomplished by treating the reduced product aniline 5a with a pre-mixed solution of
substituted thiophene-2-sulfonamide, N, N "-disuccinimidyl carbonate and
tetramethylguanidine in dichloromethane, followed by treatment with TFA in
dichloromethane at room temperature to afford the sulfonylurea of formula I. Alternatively,
the sulfonylurea linkage can be formed by reacting the aniline 5a and 5-Chloro-thiophene-2-

sulfony] ethylcarbamate in snitable solvents, which include, but are not limited to, toluene,
acetonitrile, 1,4-dioxane and DMSO.

[0078] Scheme 2 illustrates an alternative method of preparing compounds of Formula I

wherein R! is, for example, alkylamino and L'is halogen, alkylsnlfonate, haloalkylsulfonate
and arylsulfonate.

17



4.21883 6.8 16.929 5.23304 5.6 4.8?72, 18.31110 Table
2 Potassium Salt Form B XRPD Peak (20) and To
Intensity Listing Data Tabul ated from Fi gure 3b.
Intensity (% Angle (2-Theta) d value (A) 100.0 25.087

3.54667 70. 4 SCHEME?2
X! COMe Method B X} COpMe
- H H .-NHBac
L NHo _ L1 N N-AF
. m
2 3b 0
NaOMe, MeOH X' N-AT'NHB"C HCV/dioxane
————————— —
L N’go
4b :
o) 0
X1 : 1| NA:-'NHz.HCI MCNHQ, DMSO xt N_Ar'NHz HCGI
L! N ’go 100°C R _N’go
5b 3¢ R?
R2 o ¢ S
S Ovs H H \
U S N N-gs
H @] T I
X1 o ©° 2N KOH
DMSO, 65°C L THE/H,0, 50°C
' R N™ 0
H 6a
RZ

D
. ,ﬁ%j’é
O |‘ i -

R ﬁ)*o 7a
[0079] The urea 3b can be prepared by treating compound 2 with triphosgene or p-
nitrophenyl chioroformate in thé presence of a base, such as triethylamine and/or
diisopropylethylamine, in an inert solvenf, such as THF, dichloromethane and/or MeCN, at
an appropriate temperature, typically at about 20 °C, followed by treatment with an
appropriately protected aniline (Method B). Urea 3b, typically without further purification,
can be subjected to base induced ring closure to provide intermediate quinazolinedione 4b.
- The protecting group of compound 4b can be removed using standard techniques appropriate
for the protecting group used. For example a BOC protecting group can be removed by
treating compound 4b with 4N HCl in dioxane. The C-7 fluoro of compound 5b is then
displaced by treatment with methylamine in DMSO at about 120 °C to afford aniline 6a. The

preparation of target sulfonylurea 7a can be accomplished by treating aniline 6a with 5-
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20. 328 4.36505 63.9 24.442 3.63878 52.9 5.339 16. 53922
50.9 19.594 4.52687 34.7 26.155 3.40428 30.6 17.37

chloro-thiophene-2-sulfony! ethylcarbamate in an appropriate solvent, such as dimethyl

sulfoxide, dioxane and/or acetonitrile with heating.

[0080] Scheme 3 illustrates an alternative method of preparing compounds of Formula I
wherein R' is, for example, alkylamino and L'is halogen, alkylsulfonate, haloalkylsulfonate
and aryisulfonate and M is K.

SCHEME 3

0 ' Q
” c:/l\o (1.2 equiv) X1 '
OMe CHLCIND, OMe
, Mol W 201.56 L1 NH NOz
L NH,p p-nitrophenylchioroformate )\ /©,
(o o}

Step 1

3a

' 0
A RS
O N
tert-buty| 4-aminophenylcarbamate H Lt N /go
H

Step 2 ] 3b :
Bos= I‘))jl/O\|< " 4b
(o] : .
. . H2 -
T
\/O\n,N\S S
. NH b}
i Q/ i o NH, o J0  (2.0equiv)
x! N CHaNH (7 eauiv) XL~ N
DMSO |
Lt N o Rt Z N,& o ethy! 5-chiorothiophen-2-yisulfonyicarbamate
H Step 3 H
DMSO, A
Siep4
8b 5¢

o} Step 5 ' N

RZ
. /
M 5
i 10 W
o DY 2N KOH(1.15 squiv) 9 T K
x1\/©fl\N 0 00 ACN/HZ0 in\;\H\N © 00
; N R N

. 7a
_ _ Ba _ :
[0081] The urea 3a can be prepared by treating compound 2 with p-

nitrophenylchloroformate, in an inert solvent, such as THF, dichloromethane and/or MeCN,
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5.10115 28.6 21.373 4.15387 28.1 14.526 6.09284 27.6
22.53 3.94319 26.5 9.921 8.90794 26.5 21.729 4.08664

at an appropriate temperature, typically at about 20 °C, followed by treatment with an
appropriately protected aniline (Method B). According to the invention, compounds of
formula (T) may be further treated to form pharmaceutically acceptable salts e.g. 7a.
Treatment of a compound of the invention with an acid or base may form, respectively, a
pharmaceutically acceptable acid addition salt and a pharmaceutically acceptable base
addition salt, each as defined above. Various inorganic and organic acids and bases known in

the art including those defined herein may be used to effect the conversion to the salt.

[0082] Compounds of formula (I} may be isolated using typical isolation and purification
techniques known in the art, including, for example, chromatographic and recrystallization
methods.

{0083] In compounds of formula (I) of the invention, carbon atoms of R! to which four
non-identical substituents are bonded are asymmetric. Accordingly, a compound of formula
(I) may exist as enantiomers, diastereomers or a mixture thereof. The enantiomers and
diastereomers may be separated by chromatographic or cryétallization methods, or by other
methods known in the art. The asymmetric carbon aiom when present in a compound of
formula () of the invention, may be in one of two configurations (R 61' S) and both are within
the scope of the invention. The presence of small amounts of the Opposing enantiomer or

d.lastereomcr in the final purified product doss not affect the therapeutic or chagnosuc

application of such compounds.

[0084] According to the invention, compounds of formula () may be further treated to
form pharmaceutically acceptable salts. Treatment of a compound of the invention with an
acid or base may form, respectively, a pharmaceutjcé]ly acceptable acid addition salt and a
pharmaceutically acceptable base addition salt, each as defined above. Vaﬁous inorganic and

organic acids and bases known in the art including those defined herein may be used to effect

the conversion to the salt.

[0085] The invention also provides pharmaceutically acceptable isomers, hydrates, and
solvates of compounds of formula (I). Compounds of formula (I) may also exist in various
isomeric and tautomeric forms including pharmacentically acceptable salts, hydrates and
solvates of such isomers and tautomers. For example, while some compounds are provided
herein as dihydrates having two molecules of water per molecule of the compourd of formula

(D, the present invention also provides compounds that are anhydrous, monohydrates,

trihydrates, sesquihydrates, and the like.
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24.9 13.569 6.52011 23.6 15.346 5.76906 22.9 29.478
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orientation can affect peak intensities, but not peak
ositions, in XRPD patterns. In the case of the
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include acid derivatives well known to practitioners of the art, such as, for example, esters

prepared by reaction of the parent acids with a suitable alcohol, or amides prepared by
reactjon of the parent acid compound with an amine, or basic groups reacted to form an
acylated base derivative. Moreover, the prodrug derivatives of this invention may be

~ combined with other features herein taught to enhance bioavailability.

IV. Crystalline solid and Amorphous Embodiments of the Invention and their
Preparation

[0087] The present invention also provides crystalline solid and/or amorphous forms of [4-
(6-fluoro-7-methylamino-2,4-dioxo-1 /4-dihydro-2H-quinazolin-3-yl)-phenyl}-5-chloro-
thiophen-.’i-yl—sulfonylurea and processes for their preparation and pharmaceutical
compositions comprising these forms. The potassium salt has the following general formula:

F,
0 O K+ .
/HN / \ N s '

HC — > N \
¥ A ZANN

. HN~< d 0

: -
and the sodium salt has the following general formulia:

21



(ii) an X-ray powder diffraction pattern substantially
in accordance with FIG 2; and (iii) a DSC scan
substantially in accordance with FIG 14; herein
designated as Form A. [0098] In another enbodi nent,
the invention pgovides [4-(6-fluoro-7-nethyl am no-2, 4-

di oxo-1, 4-di H-u i nazol i g 3- yr%-phenyml 5- chloro
-t hi ophen-24YI um s in a
crystalllne sol i d\f or pr—1 K1 a4§ aptially pure

one of: fi) an infra red
spectrum conpri sing awsorption peaks at about 3559.
3389, 3324, 1698, 1623, 1563, 1510, 1448, 1431, 1403,

[0088]83]'.n db&pingkdpSesskeOFodutildifor 2 hdde phBShk
O TAEECHC ) 871 Iggz offof e ol %‘31“%“%%‘1%&“9%8&@1)
% Efbl:ﬁﬁﬁ’ oégp?a Wponancc the Impurity’ profile and the crystal morphology of the

compound. The results from the initial isolation and crystallization work showed a profile of
[4-(6-fluoro-7-methylamino-2 4-dioxo-1 4-dihydro-2H-quinazolin-3 -¥1)-phenyl}-5-chloro-
thiophen-2-yl-sulfonylurea of 99.6%. Preferably the API has levels of impurities below 0.2%
and is in the most thermodynamically stable crystalline solid form. The isolation and
crystallization work indicated that there was at least two crystalline solid forms of the
potassium salt of [4-(6-fluoro-7-methylamino-2,4-dioxo-1 /4-dihydro-2H-quinazolin-3-yl)-
phenyl]-5-chloro-thiophen-2-yl-sulfonylurea (desi gnated as Form A and B) and an

amorphous form of the sodium salt of [4-(6-fluoro- -7-methylamino-2, 4—d10x0-1 ,4-dihydro-
2H-quinazolin-3-yl)-phenyl}-5- ~chloro-thiophen-2-yl-sulfonylurea.

[0089] The solid forms of the invention may be described by one or more of several
techniques including X-ray powder diffraction, Raman spectroscopy, IR spectroscopy, and
‘thermal methods. Further, combinations of such techniques may be used to describe the
invention. For example, one or more X-ray powder diffraction peaks combined with one or

more Raman peaks may be used to describe one or more solid forms of the invention in a way
that differentiates it from the other solid forms.

'[0090] Although it characterizes a form, it is not necessary to rely only upon an entire
diffraction Ppattern or spectrum to characterize a solid form. Those of ordinary skill in the
pharmacentical arts recognize that a subset of a diffraction pattern or spectrum may be used
to characterize a solid form provided that subset distinguishes the solid form from the other
forms being characterized. Thus, one or more X-ray powder diffraction peaks alone may be
used to characterize a solid form. Likewise, one or more IR peaks alone or Raman peaks
alone may be used to characterize a solid form. Such characterizations are done by‘

comparing the X-ray, Raman, and IR data amongst the forms to determine characteristic
‘peaks.

[0091] One may also combine data from other techniques in such a characterization. Thus

one may rely upon one or more peaks from an x-ray powder diffraction and for example

22



(ii) an X-ray powder diffraction pattern conprising

peaks at about 9.5 and about 25.5 '20; and (iii) a

DSC maxi mum endot herm at about 246 C, herein

desi gnated as Form A. [0099] In another enbodi nent,
Ramhiner [Rrddmand clmracmnm/a fhers. ﬁoﬁxyﬁlbal if bitor R A4y alf

flu oro- , _4-di
chariglitie forth 6 G700 BE U RRIRARAR O3 IS 9512 5 AAPFPLs: tonforr T
sométlihes GEIpRNt0 2odtides Rhihangdid) F@ @xA0518 S bk s@hificaM¥rsations.
provides an infra red spectrum contai ning absorption
[OOQQE akge fliyRRtitwedomnadhtifidd $2m k%‘%%ﬂw s %erei':(p stalﬂéaﬁqn
448, 1431, 1403, 138 1308, 1269, 1206 174,
condmfm (1) fovpaliipg foym 4 wapisolaigdaftay goystaliigariong the cguip wergke

from/ BGthanbbhd driy the di8de WllcakOBRIRBAWCIOG réibval, BEH @) Bystalline
desi gnated ‘as Form A, 101001 | n anot her enbodi nent

soliq fogm BWas derms frpm srstlization Toum BIQHHO vt piemmyrtinniwit 2, 4-
methin@X0- 1, 4- di | aydr o- 2H qui nazol i n- 3-y1) - pheny1) - 5- ohl or
0- thlophen 2-yl -sul fonylurea potassiumsalt in a

[0093!_1 yqtha pérhsBigmSsalk ek sfu@ﬁéﬁlicd i QAcHﬁhélQn@th%ﬁ‘ Q-fa?a%hfﬂé 4¥ar Bétfon

whi ch provides an_X-ray powder diffraction
was @BanT@éw&ﬁong %é@k&naawd Hwgerultng Sryarabling baligt waa Ssolsted

and 4Rk 185 Brf@ah@RAle dediSed REBUb o é@el@é- lnol-ﬂﬁoﬂgﬁhﬂﬁcﬁsumt

enbodi nent, the inventign provides
crygajlinecsoliq RRASHUR Sl Sntiguepl4and 2 respectively show the DSC trace

and dm&x% Jpoévdcdl Beisilﬁ ﬁnaié'dﬂ\kktalﬂﬂxé Qblid) -FHr¥deaP &%HM&A caorfiEngr ©
5§ |§§anﬂﬁ4 -sul f.on %rea potassiumsalt Ih a
(DSG 9% LS ARFOT PV IFREP G Hiexonl - dibstrarat-aninazolingd-ab-
pheﬁﬂy-mcthmbnmavyld@ﬁoxﬁl\m@o&m BAY X5 AR A Hes AR
246 C ﬁTGIn designated as, Form A. [0102] In another -
2386 frb Sdi%e ATCOmP RO AN Y ASTRCOied A emperarre ppprgXimately 300 °C.
In tWDSU&E&hthQihaﬂ;ﬁcs(s @f the completion of melt at about 246 °C is characteristic.
fl uoro-7- et hyl am no- 2, 4- di oxo- 1, 4-di hydr o- 2H qui nazo
[0094]- 3m Yihe)%-R @B ddrdifradloapaiidal, @R R 21 WousSdls LMH 488 main
fe $E§ falun1salt whi ch F EV|des spectrum cont ai ni ng at
catiges ot thy praitemifffr adisrssiop RhiRe theery é?Bév&Y pregler fliffsactipypatterns see
S ebRC Lol Y Shaw the DS L ace. antthe X 12y porce
pectivel y show t he race an e ray powder
158 P B o g i 26 S 3 14 ShareaiRae Formy el resaec b Eorm
B bé€HuS: RS 368 8V G/A¥RiL BioA e \
bt he DSC tr acgnwg t rﬂgﬂg tét5 ion gtz gg\gﬁ{cggh %%OI gﬁPe p%%mdn%f
X-TRH PRYsF fiffRcuenaRealtss of the)FYA TRrmdy pegksa tBepage @e tybine! yreiatos: in
anyXivedBoMY D(?\’Ghe?’d@f?&tlmag% oh t8briidd of 18 26 HAYn %%\égx?%peaks to

iffraction pattern also characterize Form
Chafaé?éeﬁ'é%f PRIYRIBh. PPRSEISE PaRs e Al lppstioee thasvalhade., PR fom

a péalt filnt dotheGhoRynedPph. tTHRs 3RR 5%&&?@%@1&61%' e agatfgr-n §P£a§¥hat is

powder diffraction peaks, terrs
at least O 8 fromuaeeak eothgnobgnortyn glighle orhesamsideznd a6 i peak tomean

eittee 8%nd radgethBewiRCMoMeAbeRBO
tTabIIé |E| Sred ag 50, fglgog_%d gﬂ%él%%?%%aggmq’m‘“%ﬁ i

dr‘e*ﬁﬁ@tfi’ g @1edp Poali il Fommsce At B TR thrs ivtrree sprsittret the ipek at
abct £8576 (bRA8 ictised 8987 DO ANARE R ol TUeE B Rt is arecter

Thus, the peaks at about 20.7320 a
thap §&3 26 el fstmi prylAeethinforms B Thusnthéprakmatkbout 25.5° 26 can be used

to distinguish Form A from Form B. The peak at about 9.5° 26 (9.522 °26 in Table 1) is the



[0104] Thus in one enbodi nent, the invention provides
[4-(6-fluoro-7-methyl am no-2, 4-
di oxo-1, 4-di hydr o- 2H qui nazol i n-' 3-y1) - pheny1] - 5- chl or
o-t hi ophen- 2-yl -sul fonyl urea potassiumsalt in a
Most nryatsabdak inethe BrimolA erxragrpowdw diffthddign @aﬁdﬂb st aBdrk 2lahyis b€
hi &rgé ICIEHH?rOVI es _at st one_of: i) an infra
P& SRARY e By 1hps. deedtsrm dnpraksit @houep 67266and
25.61°29 ctfhcebriFedori QIR re eEtftt'S FSltIﬁ an TB@E%lﬁ%U@%&&%@ AT staye in
i n accordance with Fl 3; and (111
theguersssantamed dpont? meleylecPh MG i oie IlGulelE salher ei n
desi gnated as Form B. [0105] In another enbodi nent,
the invention provides [4-(6-fluoro-7-nethylamn no-1, 4-
di oxo- 1, 4-di hydr o- 2H qui nazol i n- 3-y1) - phenyl11-5-chl oro
Tableq; BwhsammzﬂaitlFosm KRR Bk £°20) teaks® tenss R Listihd\Data Tabulated
fropy igwreiPb.i ne solid form including a subst anti al | y pure
form which (1) an infra red spectrum conprising
eRsHY (%) orAmmieR2-Thetanbduyalug§8%, 3327, 3189, 2935,
22§3p 2067, 19795221903, DP7A#®491654, 1630, 1590, 1557,
15350 1444, 1459781406, 349317
2402 28.764

3.10110

225 27.175 3.27877
20.1 19.090 © 4.64529
152 22.977 3.86744
14.4 24.630 3.61155
13.8 23.987 3.70680
12.3 15.530 5.70104
12.3 18.518 478751
12.1 18.146 4.88482
9.5 16.223 545912
8.9 13.219 6.69229
8.7 21.040 4.21883
6.8 16.929 523304
5.6 , 4.822 18.31110

Table 2 Potassium Salt Form B XRPD Peak (°20) and % Intensity Listing Data Tabulated
from Figure 3b.

Intensity (%) Angle (°2-Theta) d value (A)

100.0 : 25.087 3.54667
704 20.328 436505
63.9 24442 3.63878
52.9 5.339 16.53922
50.9 19.594 4.52687
34.7 26.155 3.40428
30.6 17.37 3.10115
28.6 21.373 4.15387
28.1 14.526 6.09284
27.6 22.53 3.94319
26.5 9.921 8.90794
26.5 ' 21.729 4.08664
24.9 ' 13.565 6.52011
23.6 15.346 5.76906
22.9 29.478 3.02760
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1375, 1317, 1346, 1317, 1288, 1276, 1243, 1217, 1182,
1133, 1182, 1133, 1093, 1072, 1033, 987, 943, 907,
883, 845, 831, 805, 776, 727, 694 and 674 cmi ; (ii)
an X-ray powder diffraction pattern conprising peaks
at 1&dout 20. 330468nd aboutd. 2583 20; and (iii) a DSC
maxi mum endot herm at about 293 C, herein designhated as
Form B. [0106] In another enbodi nent, the invention
[008SlovPEfesed dr-ie(nﬁﬁif)ﬂ ¢80 faffect peaRtiighatidsBut Aotdpeak positions, in XRPD

na I n-3-yl heny11-5-chl oro
et i Aeso oS e bt il B atepioh sSer aienidal e prstatic on e
rcoum)as toalet anpees. Shlefeﬂecf @fcmaud)mﬁuk&l sBﬁle @U&H Qﬁ&x@%gﬁ(ﬁl tb lﬁe p ure
wherei n,.t o X-ray
el iRt P RBRERS oFl Stb RS hliatebobe sy
forms; a variety of habits have been observed for each form, including needles, blades, plates,

and irregular-shaped particles.

[0096] Thus in one embodiment, the present invention provides [4-(6-fluoro-7-
mcthylamino—2,4—dioxo—1,4—dihydro-2H-quinazolin-3-y1)—phenyl]~5-chloro—thiophen-2-y1-
sulfonylurea potassium salt in new crystalline forms designated as Form A and Form B.
[0097] Thus in one embodiment, the invention provides [4-(6-fluoro-7-methylamino-2,4-
dioxo-1,4-dihydro-2H-quinazolin-3-yl) -phenyl}-5-chioro-thiophen-2-yl-sulfonylurea

potassium salt in a crystalline solid form, including a substantially pure form, which provides

at least one of:

(ij an infra red spectrum substantially in accordance with FIG. 5;

(ii) an X-ray powder diffraction pattern substantially in accordance with FIG. 2; and |
(ifi) a DSC scan substantially in accordance with FIG. 14:

herein designated as Form A.

[0098] In another embodiment, the invention provides [4-(6-fluoro-7-methylamino-2,4-
dioxo-1,4—d.ihydro-2H-quinazolin-S-yl)-phsnyl]—S—chloro—thiophen-2-yl-su1fony1urea
potassium salt in a crystalline solid form, including a sﬁbstantially pure form, which provides
at least one of:

(1) an infra red spectrum comprising absorption peaks at about 3559, 3389, 3324, 1698, 1623,
1563, 1510, 1448, 1431, 1403, 1383, 1308, 1269, 1206, 1174, 1123, 1091, 1072, 1030, 987,
939, 909, 871, 842, 787, 780, 769, 747, 718, 701, 690 and 667 em’;

(if) an X-ray powder diffraction pattern comprising peaks at about 9.5 and about 25.5 °26;
and

(iii) a DSC maximum endotherm at about 246 °C;
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and 25.1 20; herein designated as Form B. [0107] In
anot her enbodi nent the present invention provides
[4-(6-fluoro-7-methylam no2, 4-di oxo-1, 4-di hydro- 2H qu
nazol i n-3-y1l) - pheny11l- 5-chl or o-t hi ophen-2-yl -sul fonylu
hereih @asigmatbidunF@al A. i n an anor phous form [0108] In one
enbodi nent, the invention provides a forn1of
[009DF- ﬁxﬁmfothemi@oamrmt b Lt rdvi s Pysial e G @

Lin-3-yl | or o- t hi oph SRk a e
e S Eélga@a&%evaﬁheaﬂis@%“ow ()

thiopHen 20l s@fdn@idres @eﬁisrmmtmh@hrﬁraaaésl a.u@dfl‘a reld %ﬁh e&tmmno
substantially in a

absoﬂ&%ﬂﬂé‘r%??*?‘&é@?%ﬁg%a%% fP%§ub§‘t3a}ﬁ6?aﬁlQ 1|4ﬂ8 déébrlﬂi%

1381808, b3, 1206, ANG, 1103,11091, a0 RSCOSE 887, 980 Sbarkt i aab Y7880,
accordance with erein deS|gnated as

76920481 Pio (- %@Fﬂ?6g%%ﬁe$?ﬁwgsﬂﬁﬁ¥ e Feibbeli ment, t he
i nvention provides a formof [4-(6-fluoro-7-
101098 ¢ Ay PapHeneediodgdt &Pdﬂ‘fnaorwrﬂyéwﬂfz(ﬁﬂqerpﬁarzx@thylﬁm@oﬁx&

dioxRhenYihldrb-2auaia@otink - ﬂPBMyI¥SWM$MEMF Sasaeglium, sal t

whi ch FFOVId an |qfra red. spectrum contai ni ng
PotasHey st 10 3RS solid 1%, (%, susteptially o form pigch provides
an )ﬂ-%aéréyowaé%raclﬁg %attel@c? n.JsI%Q %ea]gs?a% Qooutl@ g Zmd Qolugit?’)S 31‘98 %erem

987, 905, 781, 7 O and 691 cm ; herein

Q”@%§Fbﬁ B¥Aas anor phous form [0110] |n anot her

embodi ment, the invention provides a crystalline
[Ol?ﬂd| ylmgqumar gmbcPcumgrg,_thc invention provides [4-(6-finoro-7-methylamino-2,4-
diotd- y@rdqwzmrmmésﬁm %ﬁe&}nexem&oﬁu%qax GB&’. Qrndiiteaazol

I n-3-y1)-phenyl}-5- c% I'or of hi ophen-2 Fonyrurea
potasgitmesaliy agys 1W|S@iléjs ogparalyding acwhstaitial nppra formewkich prowides
a DBElendfNEh rlaRRtint Sepahieygedeak listings for the

desi gnated forns. [0111] Crystalline formA of

her&f}dgﬁonfa{eygsr}ebn%get hyl am no- 2, 4- di oxo- 1, 4- di hydr o- 2Hqui
nazoli n- 3- y1) - phenyl] - 5-chl or o- t hi ophen- 2-ylI - sulfonylu

(01452 RALASHHBARLh. b m@ﬁ Aon é%g%sﬁmétaﬁm TSR & 4 96-
flugreflymethylaninet, 4213%0RHY ye-28-quitplzgliney- pirpiengT - St dhioro-

S I sta e as
e a s TRl AR R S P A S i 28
bu‘tfﬁ‘éeré)fi?@ cRPVRAF Higfingt herrio Hesizngied s Farmdwas o bs er v ed

after one week when in accelerated stability tests at
[0183g hFiEmpemdsurpe¢iuplyChovathd DNCtece idathé Heajpuviddr paytern for
andtf? 4Rfline HRaATHADLAOR e IREVRALASHMTRELNS WAL W

formAis t ' ess hygroscopic 't a fhe
reregyed- phdsD§ G rpaeof trankidion gdbe28R1G is whiewdrthyi tkeausel Porm A Giddts
b B ar
a ﬂg\r‘\tr:nm%{lgéeﬁae ﬂ'{|é))004t)[ 55;%3 i %?ngng aﬁ) ?@s@é Ny araus - a dt&%acuon patiem
alsp g}ua:arpngxzmﬁmrﬁ with gispect ©WHotm Aoba‘causaFﬁmdﬁ Idyeirnat kavE 9sal} to
w1tll;uo rd““B’Go{he a o%tgsfemﬁ{pn ;6?% ’5@r et a bett %ﬁg‘% SI cal

appearance rR% “%RHF e two
chpandristc BérmtB 1mLs (émc Tmns O\aedIE)n tFronmthtuhet [@B%ﬁ:bﬂﬂht t%e peaks at
r-anc 0S rnlo rug enhances bot
o ISR 2R "Rt PR D8 Sra0e28 i i & B8, wRestivly)
whkh k@bl 3026 i2{m S B618E SSrréiker HAL 0 2F SRLE Hom i bL4] m#EHﬁ%R‘? r
enbodi ments of the invention includé mxtures of the
different crystalline solid forns, and the anorphous
form of
[4-(6-fluoro-7-methyl am no- 2, 4-di oxo- 1, 4-di hydr 02H qu
nazol i n- 3-y1) - pheny1} - 5- chl26r o- t hi ophen- 2- vl - sulf onylu
rea and its salts. Such m xtures include conpositions
conprising at |east one solid formor at |east two
solid fornms selected fromFormA, FormB and the
anmor phous form Any of the analytical techniques
descri bed herein may be used to detect the presence of
the solid fornms in such conpositions. Detection may be
done qualitatitvely, quantitatively, or
sen1 quantltatlvely as those terms as used and

o o ..



[0114] Furthernore, the present invention is directed
to processes for the preparation of crystalline solid
and anor phous forns of

[4-(6-fluoro-7-methylam no- 2, 4-di oxo- 1, 4-di hydro211- qu
Thusalzeopehls-a8abpi) 20BNy 255 -Chbar -dsbi @@t&%ﬂ%ﬁ Mno W fonyl

urea potassi umand sodium salts. [0115] ysta I ne
‘'solid and annrphous forms of the conpounds of the

100 PP B B ePHcRe HBmioK Rwives Fi@?fﬁoﬂigimﬁmw .
dicR6-Q @eiyER FRGuiNEbIin-25 1R '§@ﬁlfr8rhf§ﬁ)helnn & v?u%aes

outllne above nay be "utiliZed
crystaliingsolid g ipclidingnivbeantialip perei femp m@ich @eides
at ledbt ¢rfe-of:| uor o- 7-
nmet hyl am no- 2, 4- di oxo-1, 4-ci i hydro- 2H qui nazol i n- 3-y1)

(i) aPRERk kpeamR bsAntidiy PRSL: z%rm Ktl@ nylurea potassium

salt ina crystalliné SO|I ich is obtained

1i 1ta i i eI’ subs 1D, aCC ce, wi 5
" )F%X?G ?ﬁ%ﬁ%ﬁgﬁﬂ%ﬁt Ig’:n)‘ngag’%éfl- ai o£6$a%,64”Y‘€fFlﬁrafﬂéd211-
ey o S SRR 5 101 iy e g Bomitu

salt fromat |east one solvent selected fromthe group

[0108) S afidthed SmB - conbi nat j ons
t ﬁ}g?e of and ddrnﬁ%dr%qng u c%’ﬁg‘?]@}? %ge[d%gglél PIer - Es Y ek 4-
diox ey d-diyrrpedit- Gl“‘%ﬂ‘?@hn @1Y1))Phﬁ'é’§t5i-¢1@0ro ~thiophen-2-yl-sulfonylurea

pot[aﬁrauﬁ%a{ %d#%&?ia)?hﬂé%é%ﬁ’%oﬂm 151’9ud%1 s%:)s(%an%al}ﬁ gurg Ifcl;lrmd \rivgmlgtl)- Snu

mfréa pchwgw%abgoxygxommﬁ@hgbmrﬁ:t,pmasmsg,msalztﬂ R067
198 19082157 B
B 190821503,Q65%, 3640V €540, %%gﬁqzﬂ qg%% g%%—ﬁf 13131346, 1317,

0 ng of et hanol ano
12@1@'801%43 g?&xsé}ﬁ% i 1330 {1831 1133.110AH 4 D7, 1038, 687, bapmoaletsss,
E3580CTI0 72718 Coalils 8631 i tals contai ned
33 g ‘%é about 0. 05% s(g] ventHylpo%%%l@];ﬁséi YPRRAEEA Spmprising
PeREH 3P %%Zgﬁméﬁ@“ﬁ?éééﬁthnvent|on there is provided
(iii} é]rDS@nfaJuHﬁﬁlQ, dothdRi © 4
a-ctinyelr 0n26 M ol ﬁ%o?g?ﬁ C; }ilerem geswngx(tcd as Form B.

[01063- 4 Bhotl Siddmen e OO e b s M DR et

g got assi um salt in a crysta uPr
BBt AT -@iquélarsr Yaﬂ'@c@ﬂ‘5-ChQOrQ'—tHSQﬁEh-ngl-sulfonylurea

pothsbrufxlsal Wﬁtaﬁrﬁ%oﬁd‘%ﬁﬁrﬂx%’aﬁu@t )tclglly pure olrg v(xj/kge(r)em2 tlill-eq

ui nazolin- 3-
COIRPORR] BPYides AR gﬁﬁbnowey HifSagkibropayttmrcompRoh @ Ak M B3k 013 e

and®253101 MehHreif QUYL B Rfg et hanol and wat er;
crystafll?fng at@%h§§%perature of from about 50 C to

2

0 the crystals contain | ess than
[01051 g@ ?even ‘ﬂge B(P“?S?“t&“r"%ltoaﬂ#qvﬂeﬁﬁ’r -(6-fluoro-7-methylamino-
2 4tid¢x(>6 W@b@mmﬂmwhammeﬁmés EHIOR itk BN Qs A AU

diddeeRid A ?’fhom]ﬂ);
w0 ph enyﬁ or OPPH ophen- 2-yl - sul fonyl urea potassi um

6@ foﬁ@e%b% sol vent. conbi natjon of ethanol and water
d ]'ar | e OSTRERT fh5AEVeR QR oWdes & form {4l Grfbebrd-Basetityhatino-
24@10@511’048cblhyﬂ&:m1-1—u{uﬂazibﬁh 3l B DeEn &ORQ Nt 1
Soderms%.F“&]f hn%%%tl on_t her e}lll)ll”s,i.l provi ded aggﬂr%?p‘ﬁgﬂ]ﬁonyﬁm
S REV¥5i thigspt one of:
[4-(6-fluoro-7-nethylam no-2, 4-clioxo-1, 4-di hydro-211-
qui nazoli n- 3-y1) -
phenyl] - 5-chl oro-t hi ophen- 2-yl - sul fonyl urea potassi um
salt by triturating in isddropanol and drying. [0119]
I n anot her enbodi ment of the present invention there
is provided a anorphous crystalline form of
[4-(6-fluoro-7-methyl am no- 2, 4-di oxo- 1, 4-di hydr o- 2H qu
i nazolin-3-yl)-
phenyl ] - 5-chl or o-t hi ophen- 2-yl -sul fonyl urea sodi um
salt which is obtained by at |east one of: (i)

heat i ng
[4 (6 fluoro 7 rrethyl am no- 2.4- d| 0X0- 1 4 d| hydro 2H-qu

oy



pot assi um and sodiumsalts. [0121]
[4(6-fluoro-7-nmethyl am no- 2. 4-di oxo- 1, 4-di hydr o- 2H qu
nazol i n-3-yl) - pheny1] - 5-

chl oro-t hi ophen-2-yl -sulfonylurea in a crystalline

(i) an O fradedspearms PhabmehndinaispRkidaSuB&aRALIS ) Je&’orefa%é fM?FIG 7;
met hods as further described below in the

(i) ARSIk aSfabdodShaticth SubsRbtialHGn BQbrdahddl v$1tht1ﬂ@ £ehpe of

the present invention.
‘bs(cﬁ b 486 An PR LY am 0 nRrec dis0

(m)Ja hyd sl‘rco- 211- élw ‘hazol |rn 3- y1 - ph er%yyﬁ-%dég n%tre(%aastaﬁnoé%q%
fo“112 yl -sul fonylurea in crystall|ne solid or anorphous

forms may be isolated using typical isolation and
[010R]r i Th pesher gandexgmnqm@geq@ﬁ@mv;qqs t fremaf £4-(6ifhoteddi ng,

3 ) . Aigation.and

et a2, TR OO G ABA A LR AR
sulfepdired @dmrrmqlt ohichipeovisied Ble@ﬁ'ﬂ el Stpmﬂumwdtambxg\absorpnon peaks at

abOM.I 35@6‘%[‘?@@% L€l 1ﬁ9”1219,§' 1t4b?rh%7£ 013533]12&) ‘%W?ﬁ@dw@& 1032,
formul a %Hm accorﬂ he i nvent ay

987 B0} laf Expop P bemp éxem@augn%%d asoammi@ns ﬁomns
Accordingly, the invention also provides a

[01hMa r Imaeesier eobedimenibs iny¢nsian pryvides e vigsttllingpaymdrpteatt [#-(6-

FC nd-R 43y |

ﬂu%gt ho dln?a égln ti oﬂlgyﬁﬁggl ‘@MM%ILF IVQ ng?wl] 5-chloro-

ﬂn@@gr%gh%uﬂfwluremﬂtawhnch groammeqeapem an@athlhg/at daft@ot,ibuefewer

tha@fﬂa%&ve‘ﬁga@mﬁm&m@de@}‘m&%i%ﬂln?t (1) or a

phar maceuti cally acceptable sa t hereof, each as
c r lly ac a
(0TER e AR or e D R D ol B e
qme@nbméwt)rpbmvaﬁ ¢ciheroithiophep2eph-sulfortyhirsrspoteshompiting diafdrate
W I 1 gk ol e
hfcﬂ %ﬁ;é {1%‘76 agt e\@éntﬁﬁlad:l] t(Ilglg J(;l at%l énC bl \gtﬁch rgge*'“érattes aF 5(@%& EH & 25

°C. Ahﬂ’yra@p%ﬁ@éme Palgepig st ambeen ﬁOIHldnmhfmﬂuaﬂv steblsaus the(an‘iomhpus
forfh I WIRBainb LAY TREHDLSRAEHEANAR) 2 FRE LhGhSn Ol observed

agents include those known I n e art
aftgy ©8e Prekethep &1 5Gplerpiod ztslyﬂlwn%srsrm@@mrwmmmpogj aniddigh of
reuth@ hhxﬂiﬂﬁ? tﬂs@mmaymbfdv%@gl%& ?n@ ﬂayasmrfs tAGafilero ofil F(PQH{APH is

form 1) W physi ol ogi cal I'y "accept

168& BY&“i’Sé‘PPl‘bﬁhaﬂa‘Q% wfwrpmﬁ foraCd theise 1uucsew@§mcm 015% Wéw
waleR¥ef0bd M. B8Y For Whak Bl aﬁl&&t&b@e f&ﬁ%@éﬁﬁu d&mﬁ&ﬁ% it Z8ySirous

diluents and the |i ke and frOVI d 1 n sustailne

and BTGRP iR B S oG foam Bos B gldbeensrastihm salt retains

2 DB ph RS} apA@eRES andBA1RIc @ pSies bakh hAnaZr%Er? a dHhdeR) S
and the |jke for therapeutic use are wel inomn In the

iR B S ROgFical ARl & dpsa SHsm o b extances Reitrphysician

and PatiBRHcRGR 54 Ak B eRUknRbd SELLASES: mé\@éaéﬁmm.
Publishing Co., ed. AA. R Gennaro (1985 Such

[017R] € Fidles e RIrARR &mcqmte%u&mcm& hﬁ ffe'fggxt crystalline
dosages and concentrati ons enpl oyed, I nc
soliq formas anddle HOYBGYR S8 Phef [4-(6- ép@ma%@ethﬂe@maf’é -caord- lo4-Hibdro-
2HOERRbIE-AGH ghe?na }Iﬁom&mm(%waﬂﬁ §u1§h{91|are§%nﬁ?s%9ﬁsb 'SGch
acid, |ow nolecular weight (Iéss than a
MIFEEE &EB@S" CHRAPEIHERSCOBTEHIZA 19981 Wrsgllldnﬂomor 3 leatt ¥ lid forms
selSHE FréS FS@S MM oRh BHGMhe BEIHoLS forxg.r ,An aﬁﬂgA lte%ﬁmques
hydrophilic pol'ymers such as pol yvi nyl pyrro I none
am no acids such as gl ycine, glutan1c aci d, aspanic
acid, or arginine, nonosaccharides, disaccharides,
and ot her carbohydrates i n&8uding cellulose or its
derivatives, glucose, rnannose or dextrins, chelating
agents such as EDTA, sugar al cohols such as mannitol
or sorbitol, counterions such as sodi um and/ or
noni oni ¢ surfactants such as TW. F. N, or
pol yet hyl enegl ycol . [0124] Further enbodi nents of the
i nvention include pharnmaceutical conpositions of [4-
(6-flu oro-7 -nethyl araino-2,4-di ox o- 1
, 4- dlhydro 2H—qU|nazoI|n 3 yl) phenyl] - 5- ch

oy
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[0126] Conpounds and pharmaceuti cal conpositions of

the invention nay al so be used as part of a

mul ti - conmponent treatnment regimen in conbination with

ot her therapeutic or diagnostic agents in the
descrmeéh@nmurw bemetirt@@@méﬁ@ peshench bt sdidsornts in smambosnldﬂs

conpounds. o
Dm%ﬁg%?f‘gc eu | Pﬁ%gvn%g%%%ﬁgdgfmts% ‘i“ﬁ'\’ﬂé‘?ﬂ"@dﬁs ﬁtia%?“ fygms as
used gwawhdiensiosd vy oseaf siilginvthe $vlidtshes anaptpownds typical |y
prescribed for these conditions according to generally

[01133c CEpttiesk amelyies alse pif seemtiard @nal piddal @chnajibd iSRAGHE Afdrence
ents, thro or . ot her antlt%ronbotlcs

age
stanc T3 o 1 SR 0SB b el PEof GPaver Sihas paril
leasephlaﬁem in mmcm withed diffiBeti werop kpd&:&&ﬂoplﬂﬁxﬁl—jfu@di hddBRiGue. These

ept oki irin rfarln or
te"hmiutesgl S%ﬂ horet e mé’samﬁcocﬁucaﬁg IPB%H'\O“ Ntthe nYentoRat or i es,
cyclooxygenase Il inhibitors). Coadm nistration nay

also allow for application of reduced doses of both
V. the_anti - pl %&Iet and he thr0|nbolgglc agents and
t heF EPaTatiop P WF‘?B'"ﬁa? ndAmaenhons forms ef the baventioect s.
%Pngounds and pharmaceutical conpositions of the
(01141, FHtheghrmsralie Péﬁs% IYERUR s giregied dg prpessde fof thelpreparation of
crystalliey &Hd aﬁ&iﬁﬂ&-bhbﬁt fhm{ 6 L QUiNA Sy - BttEHSSREY! 2:4-dioxo-1,4-dihydro-

t hronbo| ytic therap d/or reduce the t
ZH'%’E%CQ%% B‘i‘?“ylF g’f@?ﬁ/ HF0R ?f*mpﬁb%lﬂf@%yhamopaqaum@mdlml
saltsconposi tions of the invention may be utilized in vivo,
ordinarily in nmanmals such as primtes, (e.g.

{0115 MBAKlInS B3RP ARASHIRSSs f&ﬁ% B% @xc c&ﬁl% asSPES mv% on m

LS
mce, or in vitro. bi ol 0 propert EPI

prcpggc?p%g@oawygods 8% outlineg ﬁﬁ@lﬂ nithst Wa] lsmm I?B’@Téllﬂtlatml procedures

as wEIDAHNAGifidaQbh Gifthd PG MPUERHIRALER I Pe E?@
characterized by methods that are wel nown in the

[01167 t ISadtheAsnbobiaten Q) A¥r&en Bveh N
eval uat eeant thronbot i c effi gaﬂgon%&gﬁﬂol&& f4' Goﬂ“c’m !

methylaming-241080xgr d-Hiewser- gt &Bmézé’lhﬂﬁa\rl)awhsm)é} échlpmmphen-myl-
sulf B RRAUHIESsia Shih A EARARK doha korﬁpﬁnﬂﬁdhtxé M by t0Rast one of:

invention may be in the formof solutions
(i) c@utmemgl[amﬂuok@ LRy BARUEIRRY . T ile! "%%S’ém%azo B gfr S
he compounds or _ pharmaceuti cal conposi ns o0 v
PhBHYH\Féﬁtl‘PrSﬁhlwﬁvn awl;aﬂﬁséyl}lﬁa sefensivonalifromst lefiso pnessovepl selected
from tB0LRLS corRRH 8Sardl, nkHaXbIl $hdl BlbRkihs AT Mx})gr i

upposi tories, sterile solutions or suspensi o
that fhgicRystaheanizingd ;e SIVPRft #6n, and the |i ke, or
|ncorporated i nt o shaped articles. Subj ects (typically

(i) heated i Sriiporp ] -Tprtipianio- dedieneeing- dlthr@r@thhﬂlazmmﬁeydeenaﬂ-
5- ch@?@ﬂﬁ&}ﬁx@ﬁlbiypﬁhmgﬂﬂﬁ@ﬁdtﬁskﬁﬂﬁ F ndt nﬁ»t oxgp s%ﬂtef%toseﬂlg?r{a Y £:88 the

adm ni st ered dos%g
ErovReRsisiiag of ethraclgmetBangh @n‘h%ftnltmtlelﬁs tmnemf rmstauammnaw. | |

tempégdivre bf S5k SbAL SEIC th 010y nt
s ch factors as the type g?hmﬂﬂﬂuﬁﬁ%m9§ﬁ§ %mi Ppw?s

EmmgéQ S%R0IVGPt , diet, concurrent ned|cat|on over al
clinical condition, the particul ar conpound of formula
(1) enployed, the specific use for which the conmpound
or pharmaceutical conposition is enployed, and other
factors which those skilled in the nedical arts wl|l
recogni ze. B. Therapeutically effective anount [0129]
Dosage fornul ati ons of conpounds of formula (1), or
phar maceut i cal conpositi o8 contain a conpound of the
invention, to be used for therapeutic adm nistration
must be sterile. Sterility is readily acconplished by
filtration through sterile nmenbranes such as 0.2
m cron nenbranes, or by other conventional nethods.
Fornmul ations typically will be stored in a solid form
preferably in a lyophilized form While the preferred
route of admnistration is orally, the dosage
fornulatlons of conpounds of fornula (I) or




practice. For exanple, dissolution or suspension of
the active conpound in a vehicle such as an oil or a
synthetic fatty vehicle like ethyl oleate, or into a
| i posonmre may be desired. Buffers, preservatives,

{0127t | I@XhdliRen bEbaderd BEthe bieeen€ aﬂexh%nluﬁhwfs?, e%i4 (6-fluoro-7-
accordlqg?to accept ed pharnaceuti cal act |

ey AOHST rRPEN 16??&’#3‘& SIpipAEghy- 313fh>e1>1@aﬂbwhl@gv-wm¢ne-wl-
sulfPhASRA bothdIMeTalt @ dFaYalBde%01id CorlhFe Gyhidh &9&1%&3%.5} £ ﬂaaéi‘"oﬁé‘of.
other therapeutic or diagnostic agents ce aln
L b A I nv
0 Bt g B o D8RR Ok RUATLR,
5- CPW Biophsp-Tryleglenyiuen HO&SSI?Iﬁé%lémcachpml combinadaoy ¢ihagp! tupl
wa@8 Rl ACLRRLG SR oA abgﬁtas@tfm@ 1946 *an@&rgl Spiil the

antlcoagufant agents, thronbol ytic agents,

CIySiA T BTt 0% FATWHIARY pl at el et aggr egat i on
inhibitors, tissue plasm nogen activators, urokinase,
(i) sF v ke A deiuase 7 apthyldmine e 4-dieyak4- mhvzaemﬂpqumazmm -3-y1)-
phetH] f5adhido-thidpBe LRPQD kRS p&t&@mﬁ{ﬁﬁ &0 s%}('%ﬁtcom inAGoh of

act in a synerstic fashion to prevent reocc
ethang! pRA e 2B0 dyHEsedythat therrysinb odnpained less dhan Oy05 Frdlvent.
reduce the time to reperfusion. These conpounds nay
1014 Bk o Inganp gy sphodimeali At dlet Ressw nvwhtiqntthert tsr;maimdrld)atambrphous
cry@@ @it 6LkRfe n'

"henor f"ﬁ%g’f (F:lfa S deﬂ;ﬁﬁ{i ?Hﬁﬁﬁé&%gg%oﬁn %Eltﬂugmo in-3-y1)-
Phenylienthleser tiephetye- vhsulionyerga petasgivwosalt by mtmanmg iyt idopropanol and
dryi@mal s such as primtes, (e.g. humans), sheep,

horses, cattle, pigs, dogs, cats, rats and mce, or in

[01‘12_? gg:o?nhgll?’?%bghféxgelﬁgtg lﬂllxedp n‘%@%ﬁf&%ﬁ 10n 't 8’% 1s{&h§‘aﬁdg§anmhng

cryjstedine frmegpf a“e(6aﬂqoe<u7ﬁ@§ry}anm0rbﬁrdoﬁod eh’-dmydm-p]{e;ﬁlfhaioﬁd-3-vl)—
h @éﬂ@@&rﬁ bk 2 '
P iiﬁ’ﬁ e @ep ohs W hdé’{ogggl??gﬁ@ﬁﬂn%aéé\?u ?8 amed Loy aaq S ?Xe of:
@ é?fl&‘i“%éﬁ @nﬂl@%éﬁwﬁ@% fricioner t4-dlesydlzr- 2H-rqgmﬁzo¢1m3t)h)aphenyl]-
5- cilliré-ltﬂlo;ﬁ&d’)-%@mnﬂﬁre& Qﬁlﬂﬂlﬂ%ﬁnﬁ 598kt kLol d§ sél)ec'i %rogoni the
ournal. articles and ot her docunments a1 Scus

cepFISiB® olsoprepanRlrasetaniitie stharnt aan@rrtbynanefseh&sz,eand

cr)[sﬂijlfzﬁ']g al D@ mipelah QW BrPILBRDAE kPN .@nd exanpl es are
given to enable those skilled in the art to nore

I r ent
P S L Ao 2 ot -
Phenydl-3ehipre-tprhepa-yi-AlEayivea sodyun saerash ¥ lemst dmelsﬁigent selected

from {h¥ SR bdnéRtiR idofRpADE RER
Exarrpl e?; é‘-ener A 1 OS Eods Oill.ﬁ?il%]é o? dco%ﬂ)mlmons thereof; and

iifyRéfinb hsn r es
( igg ougidg ig%goe_? gil’élgl? ar edjz?t Oké? lgvdzfﬁ'lﬁa %}gq’f“P?ﬁ‘?ﬁ“ -3-yD- Phcnvu
S-erﬂham -é’UE}EfOPEIP@ﬂ sagliphsaitsn Mg hiroidicCheni cal  Co. |

ar e epared by nethods known to those skilled in the
(03204 %Bm%wrﬁgthmrem@mmosetmrémdtm tHenbsowefdescaBer o teior

i . Synt hesi s;
@Wﬁeﬁm%ﬁﬂs’gﬂ%ﬁ%@ 0 By o5l e 1l 2.4
-dihptreAHsquinpzqdin- 1opl)- bmmvmémmdmphaxﬂvsuefbnvﬁﬁeaence
pOPgQ&hgﬂﬁ£§mnﬁ§§9 Vol unes 1-5 and Suppl enental s; and
Organic Reactions, Wley & Sons: New York, 2005,
Vol unmes 1-65. The follow ng synthetic reaction schenes
are merely illustrative of sone nethods by which the
conmpounds of the present invention can be synthesized,
and various nodifications t3 these synthetic reaction
schenmes can be made and will be suggested to one
skilled in the art having referred to the disclosure
contained in this Application. [0138] The starting
materials and the internediates of the synthetic
reacti on schenes can be isolated and purified if
desi red -usi ng conventional techniques, including but
not limted to, filtration, distillation,
crystalllzatlon chronatography, and the like. Such

.

o o



[0142] Mass spectronetric analysis was perfornmed on
one of two Agilent 1100 series LCMS instrunments with
acetonitrile / water as the nobile phase. One system
using TPA as the nodifier and neasures in positive ion

[0m]d d4{(6-Eparot ey labitb.2 4-Mbid-1 A aif Sl uﬁu’&goh% e lnes 5.
hl g@ﬁﬁ@t her ermlc aci d or_ anmoni umacqt Ao
et oF B2 SEamyY lﬁ%?slp PV aliipepdidios dmgsvhm fpm( ivkylde m@eEpared
by (iviotd) mithaddds RGGRE HatEriten BAGK

D [0143] Nucl ear ;e B30 15%%%’%“@8[‘*?\&%&?‘; but

do aﬁiﬂm;&rr@ﬁssmo 1585 PrateRERvegtons d G@pomhkme@m@mmdmmxdql a-
dxhy&bQHlﬁmﬂrﬁgoMyNMBeﬂvﬁa’l Qﬂ(ﬂ)—tﬂﬁophgﬁ |2OJV1V|’§2] C(ﬁlg cal 1 crg?ﬁﬂﬁ?e solid

r ef tice was elther TNS or mca
o %ﬁm{’ us WO5PSBAY be fself@gf]m lﬁﬂﬁﬁoﬂa}dogﬁn%mir@u&fmtdtmnquec

knéwiME Biela@in€l0dTRAE, Bk ain E/Bae‘ﬁﬁm&gqapl%yc Féow&% gﬂaotgsu s

c étgi?b rtson Mcrolit, di son .

TYRBI SN BToseayEs &F ek éﬁm%ﬁfétlalaﬁfothapmgdumewtbw ot Tenp
apparatus (Holliston, Mass.). [01461 Preparative
separations were carried out using either an Sgl 6x or
an Sg100c chromat ography system and prepackaged silica

Vlyel rpeeeattigal Compesiftesed from Tel edyne | sco,
ng ncoln, NE). Alternately, conpounds and

[0322) o RaPornd o foamela§h aecpidant tb shefibastiorcmhy i formulated into

hﬁﬁﬁ&%p&ﬁ@g [ 230-400. packi ng
Pt eri aI or %?ﬁ&c’rﬁ%i’lz B gg!ﬂ}%’ ra‘gv VErY é%m centical”
comppsijamior PWS?I@@E ;) F'ﬂ\P@Etl@!@m oy & shafonl, bhﬁcdl&@&h@yst errs
pat@dlblgidal 3sniiteHd ﬁhm?lvﬁxlg iR Q%E%gﬁ%n nrtz%{u%:ﬁg o OWE%]E s ive

nEt%ano eth y acetate, ace

amAWY PrAGPEIPFRS Gffermal @ dng phamaeretically pteplabis @MMﬁé}Ec&” each as
deRARdayed, fnar c HELC wer ar
G R L R AT

concentratlons of acetonit wa
Pharmpgeptica} cREPeFiFen qLthelinvenyan patinstaaiompoundsis Edrﬁhu]fa(QI) I 2 salt

thefleof; n dnrmicaf Qg SR EMWeI&/zigér%éé En(i-)orrﬁe Icragrp f‘@g

d {e studi ed on a Perkin-El ner
CREPIH! AREERIPBY 184 manRalsia RFRAY. abwewss Ghyrmanohttal) Rédegtable

carfpre 61 4z6its MeluBe thoSOEdowa iihe a}hﬁlc{ Eﬁégés%ﬂe(a% S set to
4cm1 and 16 scans were col l ected over the range

01280 Ortirthade i i
[ @p a ﬁcﬁp&ﬁﬁﬁol uw@%ﬁ Fth gdrvgﬁtﬁiin 5@3@ é’{%ﬁﬁmg By mixang the

°° ‘1“8‘# ?#E]WLV ((Ib§t§’51 a PB‘?E%}EJCQS@CQ%@I@( takmgar nn@em)laxm&oﬁncal

c 11664 F GheQhveti P ma P Sk th RN G LWt h
cm}gdsslutl on %Hto ganplagr The e?me R, g&#h% eﬂfsém 12 fe

AN Yy PRTRdSA 1% Fustrine delcasssoritimer WassﬁmpulesomeAa:eptem edriers,
agedts, ciph®, str)efbhll%s Jdiliénks ahf %@&Qfogﬁlev g%ﬁ_{a o5 are P‘rv‘gllll %now%e N ihe

e.a was mai ntained o
Ph%i%b?ca%%iﬁﬁéﬁ% arp dawalb%i g Ompisaindtegivgion Uetnacailce’s s
Scz@tchﬁMﬂblSEulﬁElﬂthﬁo and _ al Geﬁmi%) V\ﬁ_{ gmsa%gxlalggrglnontgxm to the

an w haplnholelnthe

r°°1§’1°f“%s a[‘,;!‘% dgﬂa%?e?ﬁ SREeTBHoRY eRBloyRss and ipCIRAONPHS sucEher mal
phodphagntiagre, Aheane otherordanicAbia |SM§S' &ué%gﬁﬁ’é@u%h as BUMEL S8 fow

000 v 4.1D Build 4.
m°$ﬁ‘§?1yr¥6e¢j‘ééfﬁsré‘%%\éﬁé°‘gﬁ@| rgl%d@ PIREAFS fuoh BOolRninkg bateins, such
o eteibgn A6l n W21 Aot d AR ARl Aofy %is SR P00

pol oﬁ 2 16 Sltl on aut o- sanpl er .
ﬁvé%ﬁlﬁ}ar s an 06’1“ da ek m ghyrins: °1Namqacoigmaxpu n@dg ooﬁrgmmp

100nl/ rai n was nmi ntai ned over the sanple.
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[0151] Typically 5-20 ng of sanple was | oaded onto a
tared open al um num open pan. Control software:

Advantage for Q series v 2.2.0.248, Thermal Advantage
Rel ease 4.2.1. Analysis software: Universal Anal ysi S

p
o B By s et G AR BRI 1
derjyatives. SHSRkfe MaARCE? PrAeKirion chriatingragents sach w@mrspgzemcms

cﬁ%gh'lhﬁxﬁt@h Q0B b RleriOS foneter
- Kot , radloatltl on (Afgk U%ﬁ)%&ggéu"tgg’fﬁg%oe Wattt ucrzlrgas

%Prmlﬁﬁb’lqﬂe&’%cope for auto-sanple positi oni ng and
a H Star 2-dinmensional area detector. X-ray optics
[0326ih sFarther exfbodimedngsif eheGrvehtédn intihdd phagrercentictlcompamitnt 604-

(6-%&9 7%&&&31%%8 29—%% {»ﬁﬁnycﬁg 2% 3ol t‘vﬁ @L%Yﬁgycf%gm

di ver gence, ectrve srze of
thiepher- ﬁ-gl-gﬁf@p}'lgrea Vi saltsepd xinsran aidinglin tirarapsut@aily effectlvc amounts

of EQRLA HIRN S, Sl &?hdﬂ@ﬁmﬁ nﬁm%l?%%%um L@ atﬁn Oélg 10% $pid fopms

detector distance gi ves an ér
may SFigay ot bgintherapegtieally affeafipes arapunts [ﬁoslll,lplamlacamoa]fcomposmons

| ) d
e o oT s s SR e e U SR € ng

PopdsRéRsinbglatipacei ved wit hout grindi ng Appr oxi mately 1-2
mg of the sanple was lightly pressed on a glass slide
to obtain a fiat surface. Control software: GADDS for
WNT v 4.1.16. Analysis software: Diffrac Plus Rel ease

VI EVvMethods of Dredtibent/Bdministestianc  Vapor Sor pti on (GVS)
Studi es [0155] Isotherns were collected on a Hi den
| GAS4r p Brevesting end oegtingalisease aloyidigibnd ¢HaRd obeHizbdr RP@A dksired

thodibyare. Sanpl e sizes were typically ca. 10 ng. A
nol sture adsorpti on/ desor pt| on i sotherm was perforned

0 bel oW e sa wer e | oaded and
(058 Mo PR he A i Bt b el cppeecdouber
mx@gt@)n adihimgstging mgharapeumnhei’feﬂm\rdmnm&f& cSinEéﬂn@ o€ ¥ethSla (1)
B e A S L SR SLEPBES, S
magBnal, 3§ partigilarsa hi@nan] CompOynd S, fodfuia @mtdrpnmmnm al ysi s
; troIIer v GASor p Syst ens
coR oS 6 d SRR SSRANALY togolind i e e vt re
suigaple] feruse dlopmoras Bam kity mylfSMpgoren Uirqapat Weinten asHig: prevcntlon or
I e n .d6- Q. . 7. Pur
weRRR & EaraSRPU R MELE SRIERRL Aol 08 R Rl i sl
comgwné 8t phamal:@uﬂ ogleompasidepudf greeuvantivtmay lda weteasardr@yor
oSELRRL A aR0Ofom G Al MLt bl S) BELARATE

Sum 150" x 4.6
mqlq:ﬂugepqt 80t lypitadrip acsy nypdagil ma:nemm b sebie: an@in§ hiotiic Btable

angina, transient ischemic attacks, strokes, peripheral vascular disease,
preeclampsia/eclampsia, deep venous thrombosis, embolism, disseminated intravascular
cpagulation and thrombotic cytopenic purpura, thrombotic and restenotic complications
following invasive procedures, e.g., angioplasty, carotid endarterectomy, post CABG
(coronary artery bypass graft) surgery, vascular graft surgery, stent placements and insertion
of endovascular devices and protheses, and hypercoagulable states related o genstic

predisposition or cancers. In other groups of embodiments, the indication is selected from the
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Det ecti on wavel engt h: 325nm Phase A: 0. 1% v/v aqueous
formc acid Phase B: Acetonitrile : water 90:10 with
0.1%v/v formc acid Table 3: Mbile phase tinetable.
Time/Mn %A %8 0 9010 2 90 10 17 10 90

group consisting of percutaneous coronary intervention (PCI) including angioplasty and/or
stent , acute myocardial infarction (AMI), unstable angina (USA), coronary artery disease
(CAD), transient ischemic attacks (TIA), stroke, peripheral vascular discase (PVD),

Surgeries-coronary bypass, carotid endarectomy

[0126] Compounds and pharmaceutical compositions of the invention may also be used as
part of a multi-component treatment regimen in combination with other therapeutic or
diagnostic agents in the prevention or treatment of thrombosis in 2 mammal. In certain
preferred embodiments, compounds or pharmaceutical compositions of the invention may be
coadministered along with other compounds typically prescribed for these conditions
according to generally accepted medical practice such as anticoagulant agents, thrombolytic
agents, or other antithrombotics, including platelet aggregation inhibitors, tissue plasminogen
activators, urokinase, prourokinase, streptokinase, heparin, aspirin, or warfarin or anti-
inflammatories (non-steriodal anti-inflammatories, cyclooxygenase II inhibitors).
Coadministration may also allow for application of reduced doses of both the anti-platelet
and the thrombolytic agents and therefore minimize potential hemorrhagic side-effects.
Compounds and pharmaceutical compositions of the invention may also act in a synergistic

fashion to prevent reocclusion following a successful thrombolytic therapy and/or reduce the

time to reperfusion.

[0127] The compounds and pharmacentical compositions of the invention may be utilized
in vivo, ordinarily in mammals such as primates, (e. g., humans), sheep, horses, cattle, pigs,
dogs, cats, rats and mice, or in vitro. The biological properties, as defined above, of a
compound or a pharmaceutical composition of the invention can be readily characterized by
methods that are well known in the art such as, for example, by in vive studies to evaluate

antithrombotic efficacy, and effects on hemostasis and hematological pararneters.

[0128] Compounds and pharmaceutical compositions of the invention may be in the form -
of solutions or suspensions. In the management of thrombotic disorders the compounds or
pharmaceutical compositions of the invention may aiso be in such forms as, for example,
tablets, capsules or elixirs for oral administration, suppositories, sterile solutions or
suspensions or injectable administration, and the like, or incorporated into shaped articles.
Subjects (typically mammalian) in need of treatment using the compounds or pharmaceutical
compositions of the invention may be administered dosages that will provide optimal

efficacy. The dose and method of administration will vary from subject to subject and be
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21 10 90 21.3 90 10 95 90 10 Table 4: potassium salt
sodiumsalt Purity 99.4% (al/a)

dependent upon such factors as the type of mammal being treated, its sex, weight, diet,
concurrent medication, overall clinical condition, the particular compound of formula (I)
employed, the specific use for which the compound or pharmaceutical composition is

employed, and other factors which those skilled in the medical arts will recognize.

B. Therapeutically effective amount

[0129] . Dosage formulations of compounds of formula (I), or pharmaceutical compositions
contain a compound of the invention, to be used for therapeutic administration must be
sterile. Sterility is readily accomplished by filtration through sterile membranes such as 0.2
micron membranes, or by other conventional methods. Formulations typically will be stored
in a solid form, preferably in a lyophilized form. While the preferred route of administration
is orally, the dosage formulations of compounds of formula (I) or pharmaceutical
compositions of the invention may also be administered by injection, intravenously (bolus
and/or infusion), subcutaneously, intramuscularly, colonically, rectally, nasally,
transdermally or intraperitoneally. A variety of dosage forms may be employed as well
including, but not limited to, suppositories, implanted pellets or small cylinders, aerosols, oral
dosage formulations and topical formulations such as ointments, drops and dermal patches.
The compounds of formula ( I)'and pharmaceutical compositions 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 administered in the form of liposome delivery systems, such as
small uni]axﬁellar vesicles, large unilamellar vesicles and multilamellar vesicles. Liposomes
can be formed from a véxricty of lipids, such as cholesterol, stearylamine or

phosphatidylcholines.

[0130] Therapeutically effective dosages may be determined by either in vitro or in vivo
methods. For each particular compound or pharmaceutical composition of the present
invention, individual determinations may be made to determine the optimal dosage required.
The range of therapeutically effective dosages will be influenced by the route of
administration, the therapeutic objectives and the condition of the patient. For injection by
hypodermic needle, it may be assumed the dosage is delivered into the body’s fluids. For

other routes of administration, the absorption efficiency must be individually determined for
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99.4% (a/a) Inpurities I ndi vi dual peaks ?. 0.1%
(ala) %(ala) %(a/la) RRT = 0.57 0.14 0.11 RRT =
1.08 0.15 0.18 Total of peaks <0.1% (a/a) 0.3 0.3

each compound by methods well known in pharmacology. Accordingly, it may be necessary
for the therapist to titer the dosage and modify the route of administration as required to
obtain the optimal therapeutic effect. The determination of effective dosage levels, that is,
the dosage levels necessary to achieve the desired result, will be readily determined by one
skilled in the art. Typically, applications of compound are commenced at lower dosage

levels, with dosage lzvels being increased until the desired effect is achieved.

[0131] The determination of effective dosage levels, that is, the dosage levels necessary to
achieve the desired result, i.e., platelet ADP receptor inhibition, will be readily determined by
one skilled in the art. Typically, applications of 2 compound or pharmaceutical composition
of the invention are commenced at lower dosage levels, with dosage levels being increased
until the desired effect 1s achieved. The compounds and compositions of the invention may
be administered orally in an effective amount within the dosage range of about 0.01 to 1000
mg/kg in a regimen of single or several divided daily doses. If a pharmaceutically acceptable
- carrier is used in a pharmaceutical composition of the invention, typically, about 5 to 500 mg
of a compound of formula (I) is compounded with a pharmaceutically acceptable carrier as
called for by accepted pharmaceutical practice including, but not limited to, a physiologically
acceptable vehicle, carrier, excipient, binder, preservative, stabilizer, dye, flavor, etc. The

amount of active ingredient in these compositions is such that a suitable dosage in the range

indicated is obtained.

C. Administration

{0132] Therapeutic compound liquid formulations generally are placed into a container
having a sterile access port, for example, an intravenous solution bag or vial having a stopper

pierceable by hypodermic injection needle.

[0133] Typical adjuvants which may be incorporated into tablets, capsules, lozenges and
the like are binders such as acacia, corn starch or gelatin, and excipients such as
microcrystalline cellulose, disintegrating agents like corn starch or alginic acid, lubricants
such as magnesium stearate, sweetening agents such as sucrose or lactose, or flavoring
agents. When a dosage form is a capsule, in addition to the above materials it may also
contain liguid carriers such as water, saline, or a fatty oil. Other materials of various types
may be used as coatings or as modifiers of the physical form of the dosage unit. Sterile

compositions for injection can be formulated according to conventional pharmaceutical
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Exanple 1: Synthesis of the internediate sul fonvl urea
carbamate (8) CISBH + PCL5 Conc. NHACH O C-rt.
C102S sdC

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

pharmaceutical practice.

D. Combination therapies

{0134] The compounds of the present invention may also be used in combination with other
therapeutic or diagnostic agents. In certain preferred embodiments, the compounds of this
invention may be coadministered along with other compounds typically prescribed for these
conditions according to generally accepted medical practice such as anticoagulant agents,
thrombolytic agents, or other antithrombotics, including platelet ageregation inhibitors, tissue
plasminogen activators, urokinase, prourokinase, streptokinase, heparin, aspirin, or warfarin.
The compounds of the present invention may act in a synergistic'fashion to prevent
reocclusion following a successful thrombolytic therapy and/or reduce the tims to
reperfusion. These compounds may also allow for reduced doses of the thrombolytic agents
to be used and therefore minimize potential hemorrhagic side-effects. The compounds of this
invention can be utilized in vivo, ordinarily in mammals such as primates, (e. g. humans),

sheep, horses, cattle, pigs, dogs, cats, rats and mice, or in vitro.

[0135] It should be understood that the foregoing discussion, embodiments and examples
merely present a detailed description of certain preferred embodiments. Tt 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.

[0136] The following preparations and examples are given to enable those skilled in the art
to more clearly understand and to practice the present invention. They should not be
considered as limiting the scope of the invention, but merely as being illustrative and

representative thereof.

VIII. Examples

General methods
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0 Cto-rt. H20-THF (95 : 5) 0 CI)COEt H2N-S s Cl
0Cs208, THF 0 G-to-rt., 36 h 0

[0137] The starting materials and reagents used in preparing these compounds generally are
either available from commercial suppliers, such as Aldrich Chemical Co., or are prepared by
methods known to those skilled in the art following procedures set forth in references such as
Fieser and Fieser's Reagents for Organic Synthesis; Wiley & Sons: New York, 1967-2004,
Volumes 1-22; Rodd’s Chemistry of Carbon Compounds, Elsevier Science Publishers, 1989,
Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons: New York, 2005,
Volumes 1-65. The following synthetic reaction schemes are merely illustrative of some
methods by which the compounds of the present invention can be synthesized, and various
modifications to these synthetic lreaction schemes can be made and will be suggested to one

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

[0138] The starting materials and the intermediates of the synthetic reaction schemes can
be isolated and purified if desired using conventional techniques, including but not limited to,
filtration, distillation, crystallization, chromatography, and the like. Such materials can be

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

[0139] Unless specified to the contrary, the reactions described herein preferably are
conducted under an inert atmosphere at atmospheric pressure at a reaction temperature range
of from about -78 °C to about 150 °C, more preferably from about 0 °C to about 125 °C, and

most preferably and conveniently at about room (or ambient) temperature, e.g., about 20 °C
to about 75 °C.

[0140] Referring to the examples that follow, compounds of the present invention were

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

[0141] The compounds and/or intermediates were characterized by high performance liguid
chromatography (HPLC) using a Waters Alliance chromatography system with a 2695
Separation Module (Milford, Mass.). The analytical columns were C-18 SpeedROD RP-18E
Columns from Merck KGaA (Darmstadt, Germany). Alternately, characterization was
performed using a Waters Unity (UPLC) system with Waters Acquity UPLC BEH C-18 2.1
mm X 15 mm columns. A gradient clution was used, typically starting with 5%
acetonitrile/95% water and progressing to 95% acetonitrile over a.pen’od of 5 minutes for the
Alliance system and 1 minute for the Acquity system. All solvcntS contained 0.1% _ _
trifluoroacetic acid (TFA). Compounds were detected by ultréviolet light (UV) absorption a{

either 220 or 254 nm. HPLC solvents were from EMD Chemicals, Inc. (Gibbstown, NJ) . In
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WEtO N_O SCl HII- 08 Step 1 - Preparation

5-chl or ot hi ophene- 2-sul fonyl chloride: CISG8H + PCI5 0

Cto-rt. Cl02SsCl [0158] The foll ow ng procedure was

adapted fromC. A Hunt, et al. J. Med. Chenz. 1994,
som®instatt&l; gfify wh@as@eswd‘"t@@hnﬁ‘ e5kethRnRo glfagl?}s(l’f LCS gy,l, goﬁfsg backed

a necEanlca stirrer, —an air con

| sﬂ%ﬂmsg SUEP, A £97 exagppfe- LB Siiqa Gal G0 A5k 1B Cﬂvmgcqoﬂ"hee@ults
wemhéaanpwécfeemwammnd {24 idétlighs oP bying W8
sti rr| n PC15 3 ) , 1144 lr%o N gﬁi]gﬂe%lal v ﬁ\%%wn&ad n%i
vapopagg F RSUS $ij) ‘5"Sm ns. Duri ng the add| tion, a
Iar e volune of F[l gas evol ved vi gorously, but t he
[Olf‘%lanPatseﬁCEOIwmtﬁ ARalYFiSOYas Perfermpdpntone phtavoshgjient 106Gy
LChrABstiainentBWith & idrithR /%ajterw&epme Bﬁ‘;ge b?}ﬁn &@g% %no% as
al nost cl ear, pale yellow solution resu in fts
thenqdififr a19megsusrsat @esidYe Imomeds [reperted os M+ Bd+Bus cMnHm and
thelothe¥'\@8s SihkrthSelc YAl b aﬂﬁ&u@rﬁ%&é’c&k QY ﬁ@ﬁﬁ% bQ)th os)nve
Then the reaction vessel was coo n pee
[“‘&ri?gﬁ LM SR YE ) Beany mRgativg [rppotediss }\/Iw@é lagtdwm/] ran
motgke droppi ng funnel, over 1.0 h. Wth the addition of
the very first few drops of 2-Cl-thi ophene t he

[01AB K Mu&ed HaRREH: %B&nwﬂ\m{l@y angjé'glk s Bs FQ’F rmed fn aolrrlxﬂ oﬂ.het he

t hi ophene had been added,
CO%%’BP%%@ Yaiap A0 Mie YR Fale ﬁdtor@@ﬂgaﬁaeewm@@ference was
mtlﬁ‘d?lIMSrB#fi’dé%an Mendead ot RE @m&ﬂe r eac_t ion mxture was

then stirred at roomtenperature overnight. {0160]

[Ol-ﬁh}a n Tﬁgﬁmw of SO of HaHKeRIh Ql)xﬁp%.lnﬁﬁgs ﬁs%%/sggrl bg ngm\;/\ﬁneﬁ @palysis

Wi se to crushed ice : )
(R%Q?G?qﬂll\éﬁfoﬁbl"laé’ém Nhé purple col or di sappear ed
i nstant aneously; the colorless thin enulsion was
[0145] r Metingrpeing Arecdeiargpingd or obeorgoydieatcas Bef Démcapparkfs h.

(Haﬁgggntl\msjn xture was extracted with CH2C12 (3 x 300
inL). The conbined CHI Cl7-extract was washed with"

(o488} Opreblotind Sahibbls w g8 bahal 8l MR, (3 S0 BRBr Mo,
chypmatpgraghasyiies wap picpachree siliga gdl dolumes dlpldehapsrd(fdmﬁ'relﬁﬁrna

Isd%adLﬁchﬁl NQWPQJeHﬁteI\V\@érﬁﬁbuﬁ&% %t@nﬁegﬂpes(l/ ptu?}P? Ietgal %z’

I el dlng a sem -solid mass. 'S Was
IIPFRiPgRPR using silige i2ei 2300 Gh ) ppking mz)mmoongjﬁMc: using

a @351@3&5691 pﬁl&g %luﬁ‘lfn ’f}tb?cal éot]\leﬁts %?1%8)?1&’;?) ﬂx%ésco systems and flash

col orl ess/ pal e-yel 'ow sem so
CO@HEWP{?F@{O&aB@h\gﬁéﬁQ:h@mnpqﬂwaﬁm@@nol ethvl acetate, hexane, acetone,

aqueous hydroxyamine and triethyl amine. Typical solvents employed for the reverse phase

HPLC were varying concentrations of acetonitrile and water with 0.1% trifinoroacetic acid.

Instrumental for solid forms
1. FT Infrared Spectroscopy (FTIR)

[0147] Samples were studied on a Perkin-Elmer Spectrum One fitted with a Universal ATR

sampling accessory and running Spectrum V5.0.1 software. The resolution was set to 4cm-1
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Conc. NHAOH 0 C-to-rt. Cl102S sCl H)O THF (95 : 5)

(acidify wwth conc. HCl) HZN-S s a [0161] The

foll owi ng procedure was adapted fromC. A Hunt, et

al. J. Med. Chem 1994, 37, 240-247. In a three-necked
and 6 sdBns fdrasdiected|ovep fedange 400G e LA 2! C&Iulof @f%n/asgﬂc-

NHAOH (500 m_ 148.50 g NH3, 8.735 nol :
softwgis WPEIT Vwds! pl aced. The flask was cool ed inice

and 5-chl orot hi ophene- 2-sul fonyl chloride ;145.0 g,

0.668 nol) was added, in portions over 0.5 h (it is a

lownelting solid, and it was nelted by warm ng, which
2. was Differentialficaniing CalprimetiodDSG a wi de- bor ed

pol yet hyl ene pipette). The sul fonyl chloride
[0148ineds@tiah gthembgrdm:i)l varse ¢atlettbrd ofi @ TAtihdimehta 6 000Agu§ped with
9.561 cl)s né)rx]l%ut%lé é))lnxy lIhecg]nlerrogé a.gt? tenad en gadﬁ;%tagdhawe dwf altsﬁgcuum
Smlssowmbeatqdahsfaaqf ¢0°Ct/anin tﬁmanr @l io@l0 Y@ Fskitrogeh paretahe
30&%&‘6&&%&&%@&%&@%& jofred at roomtenperature for

he en this time the reaction m xture

015 6By hin o R8P Ml Bt Ao el g el gampis

Wensi deied]m]lﬂ@lu(mnuﬁl rej witangirdoledh fitiedidl. \Wiohtiol G6MGare: K avhfagior Q

, |lected py filtrat
T e R LR

20(&]v4¢|D|Beddﬁ¢Oal\6ford the title conpound as a col orl ess
solid, 103.0 g (78%. M5 (MH): 196.0; 198.0 Step 3 -
Et hyl 5-chl or ot hi ophen-2-yl sul fonyl carbamate: 0
0C1-) COEt

3. Thermogravimetric analysis (TGA)

t7 N

[0150] TGA data (thermograms) were collected on a TA Instrument Q500 TGA with a 16

position auto-sampler. Samples were heated at a rate of 10°C/minute. A nitrogen purge of

100ml/min was maintained over the sample.

[0151] Typically 5-20 mg of sample was loaded onto a tared open aluminum open pan.

Control software: Advantage for Q series v 2.2.0.248, Thermal Advantage Release 4.2.1.
Analysis software: Universal Analysis 2000 v 4.1D Build 4.1.0.16

4, XRPD (X-Ray Powder Diffraction)

Bruker AXS C2 GADDS Diffraciometer

[0152] X-ray powder diffraction patierns for the samples were acquired on a Bruker AXS
C2 GADDS diffractometer using Cu Ko radiation (40kV, 40mA), automated XY7Z stage,
laser video microscope for auto-sample positioning and a HiStar 2-dimensional area detector.

X-ray optics consists of a single G8bel muitilayer mirror coupled with a pinhole collimator of

0.3mm.
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FI 2N- SOCl ii Cs2C3, THE O C-to-rt., 36 h O
Et 0A1-11 O0,... NS c Cl H11 8 [0163] A 2-L 3-necked
R B. flask, equipped with a nechanical stirrer and a

~ dropping funnel,, was_charged with sul f onanj de (60.0 g,
(015303 B %gsrzce,aﬁdht%fﬁee@e S? dhe 8T amfipghe sa .%Was
appregfetiate)y 4 mml Hx 6(6Q006kimib)s sclihmott @as ersmbyet ivath Mamplee®ti@éetior
. in igce, and ethyl chlaroformte_ (70. L, 734.70 .
ciapfe o b S ATATED St T b Avhia ofppguse time

of a beaply wasisJoensi on was then stirred at roomtenperature
for ca. 36 h. [0164] Then the mixture was diluted with
[0134%t @ambRO Gnhder kAbitht@bAiBorB We@E pRPAred AsaS pBRlsPdchBéhs using
i ch was concentrated on yot gry gvaporator to
- POWGRES FHEMGd FHROW BIGHE. SPRTOSREY HeRe Bf Pa Pl etiesin A
presécafd dWlass siGRed Slaih R fiatGafaRN & cagblboftivad: @A DDHSGH: W o
1. The hi phasjc 'xturgvvvas transferred to a

ca

1 B ATy e Pl Bttt BV barad BBed, “and t he

aqueous | ayer was again extracted with 2 x 75 nL

Et OAc. The conbi ned organi c extract was washed with

wat er/ brine SZ x 50 L), brine (1 x 50 nL), dried over
5. Na2dexavimsiric Yaprayerptiond VS Sypdiey) the titl e conpound

as lightly colored oil. This was purified by
[0135]] tIpethermp wengicollpgted an 8 Hideg 3G g Sorpynoigure Fheption emidyzer running
c@ﬁ@ig@ﬁwwgaﬁﬁ?%%& iBiyRal 16 e 98 okt 9adifipflonesorption

Il
_ ered funnel 1 n EtOAC. and ther was el uf e .
isothprogasperfpimed ay outlmsd beay r Ah¢ BHIRIes WiielopiegAnd uplppded at reom

hunﬁ&i%qugm%elﬁﬁmﬁ (dal o RAPLIOY PoPRanBarl YoBlehR 88, WA alsHhele cycle
71.°28 g 7%. M5 (MN): 268.0; 270.0. 11-1NMR 0) :
stargngrat @7y Rl e bumpditysvag gteppefips fallopy: (¢, 502601 770, 8D, 905 83.(73, 65,

55, 34, Bk, 24°18MPb 0220, F,Ab ek dhd Analysis software: IGASorp Controller v
I 'uor o- 7- et hyl am no- 2. 4- di oxo- 1. 4-di hydr o- 2H

R-(6-f
I-I%Géﬁéﬂ@lqyﬁt@?}ﬁ Yofwasheh0&33-5- chl or o- t hi onhen- 2-yl - sul f on
ylurea (7a) OOOCH3FCOOCH3 20% COC12 in Tol uene

6. 'H NMR

[0156] Spectra were collected on a Bruker 400MHz equipped with auto sampler. Samples
were prepared in ds-DMSO.

7. Purity Analysis

[0157] Purity analysis was performed on an Agilent HP1100 system equipped with a diode

array detector.

Method: Gradient

Column details: Betabasic C18, 5um, 130 X 4.6mm
Column Temperature: 25°C

Injection volume: 5ul

Flow Rate ml/min: 0.8ml/min
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NCONHCCCI
( DVBO) :
6.0 g,

6.72

(dd, 1H),

3.77 (s,

| a2a2b Step] [0165] Aniline 1 (1H NWMR
8 7.58 (dd, 1H),
32.085 nml) was placed in a 500 nL round

3H) ;

bot toned fl ask and 20% phosgene in toluene (175 ni,
Detgefion sygvelength: 326086 equi v) was added. The resul ting
Phagp Acthtfatv/vstireday fememeidsi on was t hen magnetical ly
Phas¢ Br Aetbnonler miagh$0: 8l witlo@ b tvernfremitadige resulting in a

cl ear,

col orl ess sol uti on.

An

al i quot

renoved, bl own

Takle §: Miobile phagotimetgblenched wi t h MeOH, and anal yzed by
RP- HPLC/ M5 t o show no unreacted aniline 1 and cl ean

formati on QffihdBin Socyanat e 2a and/ ogpCar banpy!|
chl oride 2 asoanalyzedoas i1ts nethyljgcarbarpate. The
m xture was copceniratedofirst] by rofgry evaporation
and then underi7hi gh vacgomto [yrer'd @gg/6g (99% yi el d)
of the iso¢yanate Pa andpor carbanoylggchioride 2b as a
free-fl ow mg gpkor|ess spiid: 1 rt. 4a
Step 2 25 90 10
Table 4:
: potassium salt sodium salt
Purity 99.4% (a/a) 99.4% (a/a)
Impurities -
Individual peaks >0.1% % (a/a) % (ala)
(a/a)
RRT =0.57 0.14 0.11
RRT =1.08 0.15 0.18
Total of peaks <0.1% (a/a) 0.3 0.3
Example 1: Svnthesis of the intermediate sulfonvlurea carbamate (8
@ ci Conc. NH,OH
CISO;H + PCl; —= » cxozs'Q\ o 0 °C-rt.
(s}
0°C-to-1t. H,O-THF (95 : 5)
X 0 o
o)
i J\ o “OE! Q
HzN—ﬁ’[;\Cl - sy =g
o) CS:)_CO'_:,, THF H g) S
0°C-to-rt., 36 h 8

Step I - Preparation 5-chlorothiophene-2-sulfonyl chiloride:

@‘Cl

CISO;H + PCl
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[0166] In a 500 nL R B. flask was placed N Boc-1,
4- phenyl enedi am ne (6.22 g, 29.866 mmol, 1.20 equivV)
in DI\/F (100 nmL). Triethylanaine (5.30 nL, 38.025

, was, syri.nged in. Then the cl ear,
o1 6?%”'1“%5%?069\1 a5, 8ePET aMoe: Aw HRL e gy ddoGhet. 199
37, M@W%ﬁtﬂﬁcezﬁec({&i 8. ﬂasx,%ﬂmgfkd% 4 mBaRLAN sﬁ%bgr noy!

chloride 2b in DVF (50 dropw se, over m hut es.
condgpserp p dopRing fanel @4 amﬂweward fubs| wagtpldopd thiotosudfonic utid (240
J 1

T o o PRS00, 8 AR TMCabiFhs aadeq gportions,

overge i RISy Buning the Redion., 2 lares Nolwma of HIGR ezcivelyed wigarpasly, atitethe
Rk gbﬁ%&aﬁa&hl enn 2]

tem%w nazol i ne- "di o lg&h&nﬂﬁﬁ@g c‘r%gtl?‘)'yfj‘tlﬂg%um gl the FCls bpd
beenaddqdy pg-plmost 8lsarepalf Mewsolmy TeBR with ondba BW slidpieces of.
PCIMidR AN i supBsidr B vaS Wit BARE ghlevo %H\Meaigd i 5

m nutes, resulting in a clear dar rovvn s i on.

01551 $naNARe BAckibh S6ksAlyal &R b U ford-

[ rzsultl ng in a tlir bi d m[gg%[ﬁi?g%ﬁPL ang{m ?Fnse(g %\‘%doﬁls
mol)vasadded viarikp dpeRing fupRehaderdrd lnf Withéhe addition of the very first few
dropd f N@Zekdoh 3

mpgo%cent rdat %gl%lnngh?‘gt% gf&% dmig)%gj?é;t%g&rbf&cnl elag fw\l\%&?%‘a@e
had peeg @ide, adarkpuspip F@unonmssltma@mipg tg adﬁ!dem HiTl ghs awahzudjm
conﬁﬂlgusﬁ}h@trh s et BhEdactibh Bix@R G12MER QiR a}) o{ng?g Sl
- g of 4a as an al nost colorless solli /’3 Fd)
0‘°Irﬂl hi NVR (DVSO): 9.39 (s, 1H), 7.68 (dd, 1H), 7 45 (d,

2H), 7.03 (m 2H), 6.98 (dd, 1H), 1.48 (s, 9H).

[0168) ¢ Fhen thomes)re TOAEC- P eleas sl tire Wanadddd @@pwfhatozsusnwm 3
L), $Rs0 Phaseal I Li

)s di oxane (5 8 d%n"i‘o cB, 5uBd éom%a%glgg at?v taneouslg the cplorless
thin-eRElsioR aKay < smwé gchgqnuﬂagby 4 proppiemgersusoned. dhhwalenshd mjxexﬂe
wasRhirdcR Wit EFEL, b U360 505, The Q)rrhm cﬁ@}q@ vAQyahd tgg

mat er i al clean formation € an

Walgh (2t HOamhae R e N SOt R0, bwmqa(l EOPAmL) smp cmasoo, and

conte édacl)rﬁalto &la o C I
¥ WJM bt oD B i prBlL 4 DS DS

shoyed aEndeeaiia soi o¥lFlé’§§a§96fP1SePct@eﬂ%§hlwep)ﬂzemn@mu»a)mgh-
a&em&m libh 1«5 DMBAY i tohleld b

vacd 2 r; A (féllé@t 1H)1 5385§'§) s (BB) oiéﬁ%&%peﬂ@as a

colorless/pale-yellow S€mi so d.

Step 2 - 5-chlorothiophene-2-sulfonamide:

Conc. NH,OH
ﬂ\ 0 °C-to-rt. o}
. n N
Clo,S™ g™ 0 HL,O-THF (95 ; 5 HzN‘,S,’@\C'
(acidify with conc. HCI) o

[0161] The following procedure was adapted from C. A. Hunt, ez al. J. Med. Chem. 1994,
37,240-247. In a three-necked R. B. flask, equipped with a mechanical stirrer, conc. NH,OH
(500 mL, 148.50 g NH3, 8.735 mol NHs, 13.07 equiv NH3) was placed. The flask was cooled
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DMSO- Tl -1 F NOL10C, 3hH3C, NN HHH 5a(325.5 i ncl udi ng HO
(289 w o HCl) 101691 The difi uoro-conpound, 5a (1.0g,
3.072 mol) was placed in a screw cap seal ed tube.
DMSO (20 nL) was added, followed by nethylam ne (2.0M

in '?enamfﬁFﬁlO(QBomlen%Z-sulMymhtmde {945.6 gemsE\Iol) ﬁ/%sdﬂld%d, g}gqoﬁﬁ‘ons

I I vvasthnheatedln an ol
Ovetaggh%ﬁls &%étﬁﬂr ﬂl{ ‘n&ﬁééﬂ 159 QR WemRing vhich veasdhen| ean

cor e prill jadried Fa aBiide-Tiéred polydtiylenaigigetich athe SARIGIR 4L 0OM
&&ﬂ@ THF wer e evapor at ed,
R S 1 ek M Ok Ao coigmdbacon added
the @a@cqogqammget VBis ringddtveith BHF (251 thi0), fafdl thBalsodva s érgeﬁ " the
ess sol.id was coll ect 5

t ol or
mi@ f%t?. Lyt B Bl BR Vs St oo mprmoectonga 201, At
e lepdof{thio Gmprth, reaamm mixprelwhedill £4RlsFensBabYiSk
solid showed it to be pure and dlgeévm d otf gﬁfﬁ EEE'!&UILW‘

0162 | Thewdts nfixmutehens cp(hléd ﬁlh&d dinyted kiich 1,841 §9 Xy{dt 1dz§’t A With

CO t c 5 SO roguc L
BB £ 2 0 bRk P beilecie By lssporivan o 586: funne,
nnsyfl éqlta Fold Wge( mq_glr-&ﬁbll t@ affbrt tiMR I %@de 4 auﬂo st (%guod(S 103.0g

L 6.78 (d, 2H), 6.75
(78%‘5‘)1\4 }_(‘gvﬁﬁglg%oji?éo 5(18 (ED 2H) 2 76 (d '3H) .

Step 5 - Synthesis of
1- (5 chl orotiziophen 2- yIsquonyl) 3-(4-(6-fiuoro-7-(m

Stel? kh %thym &9% pr{zgzquylﬁgffayqufb@pm Apheny!| ) urea (7a):

NH2 AcetonltrllelorefluxOO- NSs Cl HG6 8-
1013C N P
0
ﬂ Cl OEt 0
- - i J \
HN= g O g ¢ Cs,CO,, THF EtO’U\m—ﬁ’Q\m
0°C-to-rt., 36 © g

[0163] A 2-L 3-necked R.B. flask, equipped with a mechanical stirrer and a dropping
funnel, was charged with sulfonamide (60.0 g, 303.79 mmol}), and Cs,CO4 (200g, 613.83
mmol, 2.02 equiv) in THF (900 mL). The clear solution was cooled in ice, and ethyl
chloroformate (70.0 mL, 734.70 mmol, 2.418 equiv) was added over ca. 30 mins. The heavy

suspension was then stirred at room temperature for ca. 36 h.

[0164] Then the mixture was diluted with water (200 mL) to vield a clear colorless

solution, which was concentrated on rotary evaporator to one-third its volume This was then
diluted with EtOAc (250 mL), cooled in ice, and acidified with 6N HCI to pPHca. 1. The
biphasic mixture was transferred to a separatory funnel, layers were separated, and the

aqueous layer was again extracted with 2 x 75 mL EtOAc. The combined organic extract

was washed with water/brine (2 x 50 mL), brine (1 x 50 mL), dried over NapS0Oy, and
concentrated 10 yield the title compound as lightly colored oil. This was purified by filtration
through a sﬂlca-gel plug. The crude product was applied to the silica-gel plug on a sintered
funnel in EtOAc, and then was eluted with EtOAc (1 liter). Concentration of the EtOAc

43



6a [0170] The reaction m xture conprising of the
aniline (16.0 g, 53.33 mmol) and
et hyl sul fonyl - car bamate (28.77g, 106.66 nmol, 2.0
equi v) m CH3CN (1300 rnL) was heated to reflux for
filafs Rrovis 1% gle parapouindr s 4 frdorl 206411 28 XgI58 |B8%6s 0
ea ’

S 3 n C anaIyS|s showed a c
2708, 2B R AR B s & a4 ito. 3o neavem
suspensi on was cooled to roomtenperature and filtered
t hrough a Buchner funnel. The col orless solid product
was fgrther r|nsed W th CHBCN (3 x 40 rnL). HPLC of

y 6+flaoren7 ‘ hnﬂﬁo-mﬂldjox% 1.4-@ih®dro-2H-
amumuU¢z=43- g1 noethionhes Fah Ne

F QEEFbanaﬁ@%cIﬁg ﬁﬁNQQDQroduc heacH; F COOCH,
ur at ed mrfh—eHeefé—fﬁee—ﬁEyy anéifzgfalnns
F” ¢col oMHess solid prodd2h was col | eck ﬁcbtratl NHCOC
?ﬁhough a Buchner funnel: Yield, 25.699g (92%
9.1

524.0; 526.0. 1H NI\/R(DI\/SO) a11 20 (s 1H)
5 (s, 11-1), 7.68 (d, 1H), 7.42 (d, 211), 7.36 (d,
'Steplll) 7.26 (m 1H), 7.16 (d, 211), 6.78 (m 111), 6.24
(d, 1H), 2.78 (d, 31-1). Exanple 3:

onggh SRR TR T Gl Qa0 e by o- 211
32.05emdil whs &b@{ onyl
emytdl] was it mQ-30b lrrg.pltbﬁﬂd gotfdmeg lﬂla%k %’lé %p‘% E@P%%Q ig Loluene

17%8&51% The co ound in Exaqg
( 11 00d Yy 10836 £apivewes 1dded bt resBlling samespiharsstiaityt subt@nsion

waswhérhm gty Qnﬁﬁb%ﬂméht%h%&hﬂe ]pngaﬂﬁf%rrggﬁﬁ%?na ! celez\llrm (I:o‘folgless
eauction o

i che5|zed by r

so ‘Wé’t‘h% BUHTERYyed Y qurb% withfraesr plseried aite MUOH) aft {18)yed by

RP- Hpaxmue Sshowyb biiteshed aaf

anal o0t ‘ ?o Lot SR nonS Slan fomnatio of the jspeyapyie 38 |
qaf ogidg 2 abﬁ@h%ﬁa%tsmw@mbmmpﬁén axtirk-vasl f on
ehtrted fifs6 itioh %

conwt n(s H@ro&ﬂdcvspﬂr tioln &34 then un&’kﬁl h%g Z%meqﬂ,,g}a 6. 36g £99%

or ohenzoat e
ymlé o]rs%cﬁf@}aﬁ%ﬁém B ,°y18‘)@° ﬂggfrwowmg eoladrar gid.
to a PP1- R1000 reactor (2000L G. reactor). The
reaction mxture was agitated for 5 mns.
4-Ni trophenyl chloraformate( 49.1 Kg, 1.2 equiv) was
charged into Pﬁ&x'gcp‘NH&ﬁﬁtor ( L) fobb@gﬁd by ]
Zad&ﬁﬂhoﬁ net hane (185Kqg) and aQ|t te e qgntents for
5mns. After pre Sﬁrbﬁ’gfng the 20 g‘j
ni t r ophenyl chl or e sol uti n was tﬂan {f;@ NH-Boc
into the 2000L reactor containing dichloggnethane
solution of [2]. The reaction m xture was heated to 40
- 5 C (reflux) under nitrogen gas$ purge for 3 hrs. The
representative TLC anal ysis confifrnmed reggtion
conpl etion (in-process TLC, no c ound 2 renai ni ng; =
99:1 CHC13- MeOH).. Tphe~soNbifcon was cooled to 30 C and
il1ed of f 450 K di chl or onet hane under vacuum
._iﬁggiZDOOL orNnfa3~Ccharged with 520 Kg of hexanes
artd cool ed cghgents of the reactor to 0 - 5 C and
agi tated for 4 frs.© The solid obtained was filtered
through G- Nyt sche filter lined with a sheet of T-515
. LF Typar filter and a sheet of Mel-Tuf 1149-12 filter
paper. The filter cake was washed with 20 Kg of
hexanes and vacuum dried at 35C until constant weight
attained. The dry product was di scharged (70.15 Kg)
with 98% vyield. The produc#4 confirmed by 1H NVR and
TLC analysis. Step 2. Synthesis of
3- (4- am nophenyl ) -6, 7-di fl uor oqui nazol i ne-2, 4(1H, 3H)-d
i one hydrochl ori de, conmpound 5b




H.O0 ."..ck....... "..Ny 0.,.<r. e o
"/OlTHF Et 3N (0. 1eqU| v) Il o, C]\/b NCRH2N

, -1 1sN202NHBoc Step 2 M. W.: 20526 tert-butyl
4 am nopbenyl oar bamat eON H c201421F2N, 0, nmoi. W.:
Steg31.39 3b

[0166] In a 500 mL R.B. flask was placed N-Boc-1, 4-phenylenediamine (6.22 g, 29.866
mmol, 1.20 equiv) in DMF (100 mL). Triethylamine (5.30 mL, 38.025 mmol, 1.52 equiv)
was syringed in. Then the clear, dark-brown solution was treated with a solution of the
isocyanate 2a (5.30 g, 24.88 mmol) and/or carbamoyl chloride 2b in DMF (50 mL),
dropwise, over 15 minutes. After the addition was over, a slightly turbid mixture resulted,
which was stirred overnight at room-temperature. Ap aliquot was analyzed, after guenching
with MeOH, to show no unreacted isocyanate, and clean formation of the urea, 3a, and

quinazoline-1, 3-dione, 4a, in a ratio of ca. 2.5 1. MS (M-H): 388.0.

[0167] DBU (3.75 mL, 25.07 mmol, ca. 1.0 equiv) was then syringed in, dropwise, over 5
minutes, resulting in a clear dark-brown solution. This was stirred at room temperature for
3.0 h resulting in a turbid mixture. HPLC analysis showed no urea 3a and clean formation of
the quinazoline-1,3-dione 4a. The reaction mixture was concentrated on a rotary evaporator
to yield the crude product as a solid. This was dried under high vacuum, and then triturated
with CH2Cl/H;O (5:1) to yield 8.40 g of 4a as an almost colorless solid (87% v1eld)

NMR (DMSO): 6 9.39 (s, 1H), 7.68 (dd 1H),7.45 (d, 2H), 7.03 (m, 2H), 6.98 (dd, 1H), 1.48
(s, 9H).

o /O/NH‘BOC . o NH2
F N 4N HCl F /©/ HCl
A Dioxane ,IL
F~ H 0 F ll:ll O
' (389)
5
4a :

Step 3

[0168] The N-Boc-aniline 4a (4. 0g, 10.28 mmol) was placed in a round-bottomed. flask

and 4N HCl in dioxane (50.0 mL., 200 mmol, 19.40 equiv) was added. The heavy, negligibly
solvated suspension was stirred at room temperature for 5.0 h. HPLC showed no starting |
material and clean formation of the aniline 5a. The mixture was then concentrated on a rotary

evaporator to yield the crude product. The solid thus obtained was triturated with CH,Cl; 10
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Cl Al -11, F2A1A0A Mol , 36935 4b Ci . 1-1, 0Cl F2N302 AAol .
W,: 325.70 5b [0173] The PP1-R1000 (2000L GL
reactor) reactor was charged with 3a (64.4 Kg, 1.0
eq), anhydrous tetrahydrofuran (557 Kg) and

yléld B QE@MI paFd Jaass e aldhol{@oloblesk seRA96Ys yidiBe MO aVIGHNGod 3. ' NMR
G reactor was rinsed with tetrahydrofuran

(D{*’If@) @51 75'IfPréHéo%§ge(ﬁ‘@ I 7 3@ AEhct- Y (ddhedid agi tated for
25 mins. during that period conplete solution was
obt ai ned. The PP1- R2000 (200L HP reactor) reactor was

- charged with N-Boc- p-phenyl enedi ami ne (38 Kg, 1.0

Stepfui v) , tetrahydrofuran (89 Kg) and agitated for 30
mns. until conplete solution obtained. The contents
of the Weactor were transferred to the
-G re ctgﬁi;ﬁﬁgalnl Rggcompound 3a andoth

r 2 hrs tion g dee
orkd by HPLC afPMSOCHAFi r njypg t i
F of st&rtﬂhg mat er i al 1BY’Q, Bh- procesﬁ
Jhe g ts of 2000L GL reac
t hen charged with sodi hoxi de
i%@?gGW ?lon in methanol, 41.5 Kg, 1.%gt§gtiv.) over

mai nt ai ni ng_t he tenperature bel ow 30 C. The
I"fﬁ%&r &Ph@ﬁu?rﬁégmw&né 32 (4 Q- %rﬁm@éwww ifasceew-¢apBealed

mﬁégbmé’dn @0GANHRR 8 dAEH BovAd H;%&leﬁhm@@ N iCrHn® (140 Hﬁ.f 30

g écess HPLC anal ysis confirned the conp t'ion

mliﬂﬁle SRy JRSWHNEAD ¢ Flear apigiion: Hs k‘feﬁfb@dmiedzlb ap eftbith it 10 °C

foi 3h. lHP&,CTsﬁhaﬁ&d W unia¥t s Lardiean tbnatéh §%hS T ans then
g ture added fl%& ﬁﬁ? rocess_water (500 Kg

cogied 10 TPOTR [FmpEFEHe g JEB1 Vere e vaperated an¢ tha residue was

dilutet &ith|1e@mL20M: t@recﬁﬁ@‘a&! S5 rAftHi‘tshxlnng@Q 059 Rk ¢ é)%m t}éﬁg@r%gi.é

di [le The.s ds..obt ai ned wer e [tered usin
th‘ixfi??"é%ﬁe”ﬁ? W?%?O“&%A RN Ritpn PP Rel A %%cégcg fynneliapd apsedavit A0
- (12nhl), atder-driddo FPOL ahdlesiSerthid séiiisheREIOWHe pﬁlr@ ah@dé’\‘@fdto? any
we

a h 200Q0L. GL reactor_is char
DG SR e Rt B olaie i Sad syonGyeiatied
préviess caund enitis arfilie td give 875Thg of thk HAE 3dthRudlobd y%kl’ci)aMSe +1)

g5 5 Foo L TR o A ol B Ly

2H)| @20 ¢ ids5fie(d, 2HhnycandH hen charged wi t h di oxane
(200 Kg) into the 2000L reactor. The contents were
agitated for 10 min. and then charged with 4 N HCl in
di oxane(914 Kg) over 3 hrs and maintaining the

Std, esrvnﬁleszi ERBIALW R opRh QW -

i pm gl th_ addjti onajlbﬁdl \gxg@‘m@l) Jt}emgﬁg{?gjt @geﬂlgommo 3
‘%‘f’ h WWO%%H}aﬁdﬂmgméumradra)e hrs at 25 5 C The
conpl etion of the reaction is nonitored by HPLC (in
process control conpound 4 is < 1%in the reaction
m xture) for the conversion of conpound 5 4b to
compound 5b. The contents of the reactor were cool ed
to 5+ 5 Cfor 2 hr and the soli'd obtai ned was
filtered through G.L Nutsche filter foll owed by mashlng
with clioxane (50 Kg). The filter cake was bl ow dried
with 8 .- 7 psig of nitrogen for 30 mins. and purity
anal yzed by

speciffication <

" or were cooled to
23.51nc
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BPLC. The filtered solid was dried to constant wei ght
in vacuum oven at 45 C for 48 hr. The conpound 5b
(65.8 Kg, actual yield 110.6% was di scharged and
anal yzed by 11INIvIR 10 and HPLC anal ysis. 1H NWR
(DMSO): 5 11.75 (s, IH), 7.88 (dd, 1H), 7.32 (in, 4H),
7.21 (dd, 1H). Step 3. Synthesis of

3- (4- am nophenyl)-6-fl uoro- 7- (rret hyl am no) qui nazol i ne-
2,4(1H, 3H) - disaeNHoonpEtAFrisEelup CH3NH2 (7 enui v) D

IN DVBCDQ Stfep B 15 EH4HEOEHR2N, 02 Mol . W, HQH,N
5b WO W : 900, o T8
HaC.. -0 N2 cl N

t]{ I'Ni 0O o 8 HgC\N N/go
H 6a
5a

[0170] The reaction mixture comprising of the aniline (16.0 g, 53.33 mmol) and ethyl-
sulfonyl-carbamate (28.77g, 106.66 mmol. 2.0 equiv) in CH3CN (1300 mL) was heated to
reflux for 36h. During this time, the reaction mixture remained as a heavy suspension. HPLC
analysis showed a clean reaction, and <1% unreacted anilne. The heavy suspension was
cooled to room temperature and filiered through a Buchner funnel. The colorless solid
product was further rinsed with CH3CN (3 x 40 mL)). HPLC of the filtrate showed the
presence of only a trace amount of the desired product, most of it being the excess carbamate.
The crude product was then triturated with CH,Cl, (400 mL), and the almost colorless solid
product was collected by filtration through a Buchner funnel: Yield, 25.69g (92%). MS
(M+1): 524.0;526.0. "H NMR (DMSOY):

8 11.20 (s, 1H), 9.15 (s, 1H), 7.68 (4, 1H), 7.42 (4, 2H), 7.36 (d, 1H),

7.26 (m, 1H), 7.16 (d, 2H), 6.78 (m, 1H), 6.24 (4, 1H), 2.78 (d, 3H).

Example 3: [4-(. 6-chloro-7-methvlamino-ZA-dioxo-l.4-djhvdro-2H-guinazolin-3-vl‘>-

phenyl}-S-chloro-thiophen-2-vl-sulfonviurea (6b )
[0171) The compound in Example 3 is synthesized as described for Example 2 (Step 1 -5)

except starting with methyl-2-amino-5-chloro-4-fluorobenzoate which was synthesized by

reduction of methyl-2-nitro-5-chloro-4-fluorobenzoate with Pt(S)C .

Examole 4: Svnthesis of [4-(6-fluoro-7-methvlamino-2.4-dioxo-1.4-dihvdro-2H-

guinazolin-3-y)-phenvll-3-chloro-thiophen-2-vi-sulfonvlurea (6a) and salt ( 7a)
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5¢ [0174] The PP1-R2000 (200 L HP reactor) was
charged with conmpound 5b (18 Kg, 1.0 eq.) and
pressurized with 100 5 psig of nitrogen. Vent the
nitrogen fromthe reactor through the atnospheric vent
l'ine then open the cor}gzle sQ-Noal ve and then charged

di et hyl osul f oxi de me reactor >09. D% 105 KQ)

undé t of argdn.°The rb&@¥or c ,\)/é/ere
agi t. 20 at 22 C (1058BSE) for 15
pul I"ed A num achi evaBeweiatuee on t he 20

reactraliand cl ose all t he,yal ves. Using tHe o
est abl i shed vacuum charged to the 200L HPmJ‘ﬁ&'é%i‘sor
met hyl ami ne (33% w % in absalute ethanol, 3. 2 Kg) at
a ratepthat |nta| t he intarnal enperature at 25
3ﬁ Mer ogen bl anket on the reagent
i o

wkfBbegr I NS ng tbe NP3
ot h d|| ethyl)gg@;(l de {(5 Kg)F<C 200L

terd,ﬂ Opnee,amﬁgtg cond®ndEr Vval ve |and ea tb@ react or
contents to 110 -- SHCMoThe contentis” of tHe Reactor| __.
wereswagi t at ed| for at Beast 5 hQrs. at 110 chrfo,
I.n-process BPLC t gkens f‘ r 5hr 40|ni ns. “gHoRE
conpound 5b cpntent ofd QI~09%| indifcating céhpletio
of the reactipn (in- procesg spectfication 1% . Fhe
contents of 200L HP reactor Wére cooled to 25 + C'C.
Wil e the 200L reactor is cooling, cl oi(j%
vaI ves e AP1- R1000 r%act @2000L \rFeoﬁgtoro) and

d'ﬂ'lm@&ﬁﬁs el ar e@t er (550 THZ equiv)
¢ n}en s ofomshe 200L @ tor were tram%%%mhed to
Th OO0L G Teactor ﬁo £ NS0 nuE R PRI B pIsEgnvicarbamste

r| nsaﬂn Loe cHdErging 1ine Vi th process filpgeed water
g§3257 The contents ofMoiMﬁenZQOOOL GL reactegas Were

agltatéﬂ for 2 hrs at 5 55C. The filterable solids
obt ai ned were filtered onto PPF200 (GL nutsche filter)
fitted with Mel-Tuf C1149 12 filter paper under vacuym
The wet filter ca vvas di scharged and transrLerre/i/))
into pre- Lingd tva DdmavKetysswiinh Dupont ' s_f I{iorocArpon
Ki 1OYD/A2) %, O arffiift:down t he spC|v\€ndﬁgaper
over the vacuum trays nrng Phe “wet
e 306 and transfeg,gtesd to th WECH oven tray
d‘ryer The oven tenperature was Set t8 55 C and
conpglifftke dried to a constant wei g.cibrdQf, 12 hrs.
The prq,gluct Sc was di scharged (12. 70"‘%)5"2% 76. 5%
yield (expected 85-95% . HPLC shows 98.96 % purity and
1H NVR confirnmed the structure for conpound Sc. 1H NWR
(DI\/BO) 8 11.10 (s, 1H), 7.36 (d, 1H), 6.78 (d, 2H),
75 (m 1H), 6.56 (d, 2H), 6.20 (d, 1H), 5.18 (d,
S’%—é 2.76 (d, 3H). Step 4.
5-0zl oro-N-(4-(6-fluoro-7-(nethyl am no)-2, 4-di oxo-1, 2-
di hydr oqui t zazol i n- 3(4H) -
yl j phenyi ear banoyl ) t hi opi zene- 2- sul f onam de C

Q)

-

-
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[0175] The PP1-R2000 (200L HP reactor) reactor was
charged with 6 (20.7Kg, 1.0 equiv), Ethyl

5- chl or ot hi ophene- 2-yl sul fonyl carbamate (37.5 Kg, 2.0
equiv, >95%, dinethyl sulfoxide (>99% 75 K2) and
agitaged for 15 m ns. VMlle pul I'i ng maxi num &chi evabl e

e. vacudm heated the 200IndgP reactor Nunfep~Pp2 5&000 at
5 "CMBor C’nrs ok t rgp Jyesent at sanmfife

e ﬁea@t PLC %, i 98 NO-
i ndi ed <0. 9%, cpgpound 5cStepmei ning in thelre n
gyxmgre (in- pmﬂwesmscrlterla for reaction conpPetion

v onpound 6 <$-kiMhenyhasigeaiet he 800L react or AemiseEo;

PP5- RLO00 wit-Aepivocess filtered water (650 yy*5Hd®

then transferred the 200L HP contents to the 890 L
. while maintaining the internal tenperature bel ow 25C.
[01THe Mehgledanihe4Z0l indribenmate 2] (38iKighi dhq;ahmmkhlﬁwnfe%héi(%so

o transfer,to whi ch was
K\ Rai e arad ool e B0 e SRENE], drtteroinsas
readtion mgKioet wa pgitatgu foi 3 miss. Pmme@mmmafo&wa 4811 KL ieyaik)

c |ns filter rocess
wag (i YRR oL RF Chor Mo gt baectians s Repm
agigfedtipeconietts e loenimmn chfteh m‘edsﬁlzﬁxghat@(m Bactdrihetshe purity
_ <9 Qce trol < 95%t he
nin o PERSHARRES SRR LB RIRE B Sty comprine
dlChl@amte@mnmtmh af [§édThwirtdetiod iixinire waekeaza KPS °G Geflux) under

i DR S TP BCEEY kil okt el RbeRe <ot

(infpirdcessrTLIG, neepmpouhd Z.Tﬁghé@to off:1 THIS: M,eGHIYﬂ?é\R)hﬁtidntv% cooled to

20 AR AT RE b lnBRSE U85 HERAT e b et v
chaygagsyith 8P Keiof lh@glew ang pooles! ti mtentfroansfr@bubexd otzhed addt er

ac 0, . .
oot At Sold el A B AR SE MeRRle feamise
of EéaL¥ ffdyar@ﬂtywdﬁébecmf Md-Taof 1 ti3- 1Xilter gaperm"se flieeir eske was
w b 2
e Mg S, FA s o i e i, Toe
drcRspduck wadiichereed (704 ¢ Bebwitio?8% Mﬁﬁoﬁh@rﬂducﬂddnﬁﬂnﬁdwmm
an@rn;@;aggysgss 1H), 9.15 (s, 1H), 7.68 (d, 1H), 7.42 (d,
2H), 7.36 (d, 1H), 7.26 (m 1FD, 7.16 (d, 2H), 6.78
(m 1H), 6.24 (d, 1H), 2.78 (d,. 3H). Step 5. Potassium
(5-chl orot hi ophen- 2-yl sul fonyl) (4-(6-fl uoro-7-(methyl a

sl %%rntges‘% of% QEShidp Y 87 SRS D AABRETY 2P

hydrp l¢m¢qummm90532 &01-115CI FN60662 Mol . W.: 562. 04
Mol . W.: 523.95 6a7a [0176] The 800L GL reactor
nunber PP5- R1000 was charged with acetonitrile (134
Kg), WFl quality water (156 Kg) and agitated the
contents for 5 mins. To this then charged conmpound 6a
(33.6 Kg, 1.0 equiv) and the reaction m xture was a
suspension at this point. The suspension was charged
W th aqueous solution (WFl water, 35 Kg) of potassium
hydroxi de (4.14 Kg, 1.15 equiv, >85% at a rate that
mai ntains the internal tenperature below 30 C. The
charging lines were rinsed with WAl quality water (2
Kg) followed by heating the 800L G. reactor contents
to 50 5 Cfor 1 hr. The contents were then filtered
hot through a bag filter, then a seven cartridge 0.2u
polish filter to clean HDPE9drunms. The hot filtration
system was naintained throw di out the filtration
process so no material crashes out of the solution.
Cool the 800L G reactor jacket to 25 5 C before
proceeding to the reactor rinse. Rinsed the 800L &L
reactor with pre-m xed solution of acetonitrile (8.5
Kg) and WFI quality water (10 Kg) through the filter
systeminto the druns | abeled as 7a hot filtration.
Usi ng the pressure vessel t he 800L GL reactor was

.




[0180] For preparation of washed platel ets, human
venous blood is collected fromhealthy, drug-free
volunteers into ACD (85 m VI sodiumcitrate, 111 mM
gl ucosg, 71.4 rrMcrtrrc acid) containing PA2 (1.25 m

A--Gb&ar ning 0.2 b%<r;| nal ; PG12 was from

Si r; [ Si* Loui s, ﬁr atehply ﬁ(b%l;l,wp PRP) is
pfeg@%d Nnt ri¥ ugation at 1'§9;X NHTI kB
at r er at Y& raianed.pl at el et s are p(r;eg by

cent rHHbr roeng PRP for 10 minutes at 730 g and "

resus I'ng the platelet pellet in CGS (13mi8edi um
citrat e, 30 m VI glucose, 120 MM Nadl ; 2 . CcG8 10 n
ori ginal blood volune) containing 1U m apyrase (grade
V, Sigm, St. Lours, R ) - After i ngubg IQrﬁL a 37 C

for 15 m nut esj t pI alelet s c II ed by
ce'I*PP'r’*ifuga g for. 10 and resuspended
atMechonce \os f BDMOS pl in

Hepes- Tyrode' s, pgf er (10 nM HepesE‘Hchsﬁor nI vi NaCl,
5.5 rn_Mgl ucos® % 9 mM KCL, 12 rerV!‘s"RﬁHCCB pH 7. 4)
containing 0.1% Bovi ne serum al buni n*1 mv CaC12 and 1
M MyCl2. This atel et suspension is kept >45
Wlﬂ'rlln uT‘&sPPalleé’?QﬁBg%% regeien) renctRy yregmtded wit 38 &4 Kg, 1.0 eq),
anhly GrbBsltriBarofdMEB S B k) 8 trickH: AARC S 18 '%ersrn
. § g"i‘ seri al dlluflons f: ;m{*zﬁg%t%lc% ggﬁbe g line
° 2@ @12 e ‘ﬁ%wfbw@)meﬁﬁh@m@amém Kgy- B¢ ¢onrenplofitte reactor

werk fagitadd OMBGNES, m@ﬁrg thatpe@& dothpid€sd ﬁfﬁ%g%??t,y“%ﬂgdo .ﬁ%ﬁé@

und il of "serila
Rz%@éﬂi&&% ée&“% Y35 © {msﬁdfwh BBagp- réemdcmtdxapmneqss K@, 1.0
equN’)J tetrably i@ @i‘ 8969y MFabitsa f
Jerfor e Edf?; i g (a% { onotog agleﬁ%ﬂd] rgreq%glrc\gﬁé? Feteds\é?%og Roigiped.
°§8¥?P§t° 280L HBregetpn wpplrans fsrued oo the 2000E (PREacbr d@nirarihe
congonid SAfAShenlhegbd ar 65 2aBSrd:1LANRS ETIRGYL ﬁ d’e% @@compéﬁe
pre

rfar sing 490 pl of washed pl at par
moﬁ?or%d%gfrﬁl?lbéj %ilteég(gé n lfhe@aisa@ea@ﬁgp cg@rgft@g maie@nl Je($n-process
-spe¢1ﬁca:t10at<a(%)bﬁhaﬁhﬂrtchls@ﬂZ@IﬁL@IﬁeMtﬁ'%ramleg &éﬂf@/ IHE hdj e

rrc nostlcs I nc.
chat e U e et B R B phanol A1 5 g HESIoqur ove20

mingyi mmnanmgmuempmtembemtv 30fCagge gRkidAthel Werd ?&@Jd%&ed
e in extent of a reg ation at

terr%grdh'ﬁ?r %ﬁg@% cqnES PR 2By édg?é@'a‘t lire nintriedess HPLC
analysis gorfirghad tha gormplesichion the fdabitinewRRIth-OGh it Jffasmﬁﬁﬁ@%b

o o 0 regat,i.0 s cal cul ated as
rean'ﬁKH ﬁ%m gga‘:ﬁ‘fé %1%9:0”906'3 eﬁ? |W°?%§“%F’§S@4%Ilbﬁfwd process

watq:rr(hOQ)Kgqud dsthgiamest vhamthid 200@Ltdlere§tla§%8&@m9fmo clean 200L

d I
oL 0 KESSELR 00 e e o

Nutgyhe @ber @A)wasred wfitD pB23ss Fibredivhied Bt the ARG SERERER R

S ned in 96-well fiat- ottom
conBOM LA ol YO B Snd oL bt Do Lph eisommponsrif

filtep Fake edipxrmd €40 Kigrardagitdtal thbenpnecedUke Tie ﬁﬁérhﬂﬁ@ %)éi@f)btmned

Pat hol
Wcriﬁﬁ gg?ﬂ&% G?T%%%h%rr‘ﬁmﬁ“é‘f‘rﬁcﬁ?ﬁ% gE 513 %%E?Rae ﬁberpapfurr &he
soli@gaie 96 inksivl drish &&: 6 haggd egatm@gemltmoﬁh@mb R‘g) férto‘r?trp? 20001

the t action vol une of 0. we
s féh(éﬁgu es Fig%ms W B¢ sl Eﬁ[gj(% af@é heg chargndarigy 4N HGE de
above), 6 pi of elther seri aI di lution of test '
‘conpounds in 20% DVSO or buffer (for control wells),
and 10 p.1 of 20X ADP agomUst sol ution (1001.1M. The
CD of the sanples is then determ ned at 450 nm using a
mcrotiter plate reader (Softnax, Ml ecular Devices,
Menlo Park, Calif.) resulting in the O mnute reading.
The plates are then agitated for 5 mMmon a microtiter
pl ate shaker and the 5 mnute reading is obtained in
the plate reader. Aggregation is calculated fromthe
decrease of OD at 450 nmat t=5 m nutes conpared to
t O m nut es and S expressed as %of the decrease |n

o APFPSNPIrPN s o Y .
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concentration of 6.66 X 108 platelets/m . Binding
experinments are perforned after >45 m nutes resting of
the platelets. 2. [0186] Alternatively, binding
experinments are performed with fresh human platel ets

diopar&:p%ﬂr@dg)aﬁzedémaﬂdadammimag th@mtéknz(lltéthb&ht&@laelefv 30°C. The

DP-.Medi at.ed ,Pl. t t
cnefiig 5 vad B o Fnel B IEE andipe somgpcefSnagescior wer

avnbtd:ﬂ fi@xr6 Ieon A kIS SAgTHe. c]:%pBSé\l 6f5ﬂh§ fﬁicuﬁtls mbRittr&d by¥PPLC 64
ngr tratl%n4 of< t? 108 platelets/m|. Very
Pr°§?shf? P! PERETIE 157 d B b TR OTIFTe) 95 fhe £ARY esuANCGE cergpound

4b pi ca»hipbﬁtdfb'b Bhe cohdt8 ¢f thévepttart Wk toddedoreL e Rt fF 2 Bk Bl thksolid

L A L BT Sl e L

Thé-Rim shke v&iblbﬂyldﬁbd %)th Bas7 leedt xﬂ&ag@h &t 30 @ihd) %c&ﬁm%kjvzed by |
an assa%g}at unme of O

t .
rpflo 08¢ kst R VBl drictfo o or e BeyiomH ousiand Difior 48
Thd @8pmpyt Be(65 kghathaplialidl 6%) anedptiaides uxktaarﬁgzzédrb 'THNMR

o2 Wl ey RRA AABEEQ B L (Bl ates fqr o mutes

(ddati).t i on of 1 nM [ 3R] 2- MeS- ADP
([ 31- 1] 2- net hyl t hi oadenosi ne-5' -ci'i phosphat e, anmoni um
salt; specific activity 20-50 G/ mol e, obtained by
custom synt hesi s from Anersham Li fe Sci ence, I nc.
Step\3| ISHGRER of B QS ophbiyti6- I Pr
g e R T
dioge, (oRPAUGHCt o5t conpounds. Sanpl es for nonspecific
bi ndi ng may contai n éﬁ ‘DI\%unI abel | ed 2- MeS- ADP (RBI,
Nat i ci c, WSE)E@‘/\ ubation for é -r W2 at
room t eqpey at bound r adi olpg d jr at ed by
rapid fi @ i anaHaN)vbmmslh)es vv|[t COIE (l 8 C)
Bi ndi ng” W\ cfer 38 I nM NaCI)
using a 96-wHl | cell hay, ter ("MnIdIHC 6, Skatron
I nstrunment s¢utsicenta.ng, Va.) and 8 X t2uGk/oC gl assfi ber
filtermts t‘ﬁr“f‘ ¥4 Filtermat A, for"i¥S#oK crobet a,
Wl lac Inc., GaI°t hersbur g, Ml.). The pl & el et - bound

Olgg?i&ﬁcf,é‘;/i on the filtermats is determned in a
03787 nPe 0 &80k BP reanpr Misb ehaszeiasth comppinacbi(hg Ke, 1.0 eq.)
andpiethfted buthgoo M3 prig o@ﬂﬁ@%&fm‘ &ehi mgl hitd énsfr&xﬂh@ E{HCB?&J%}] the

subtracti non- specl bi ndi n rom ota
SRR g0 AT B OB M VT AT Spragsbioethol sulfese
int€ CHEPEAE 5>9957 % XI05 E§ 5 e Aianke: Hfar R EPilel b feid? 'cMén[EsgwérQ agitated

en of _test ound dilutions. |C50s
at %ﬁf@ & §) ﬁ%# PNy I%QFI@@W%%W@’H@& vmm@p therzOOL
HPtl’eﬁbtdrabdi clodaell o, va&@i | Néuﬁthhé Ehtdﬂﬁ?]g&?ﬁ)c@mxcrgé@to%e%bﬂ%
++ [

reapipr Wlelhxéinﬂ'\?.(%-’g% h 7R ébSR}ie@ cfagl; 37-3 Kg) #vi rale dhanmaintains the

mtérohlltmmatﬁrd-tt 250D = xeht ablitMgen bltanket Bn B réaﬁcMoﬁutlo%anc
%3&%‘ I\{% ARE Bi.ndi.ng. PRP Activit
cha_f:&hqg Er nsmc e charging hine with™dimethyl sulfoxide % Kg) closed the 200L HP

reactor condenser valve and heated the reactor contents to 110 + 5 °C. The contents of the

. Teactor were agitated for at least 5 hrs. at 110 £ 5 °C. In-process.HPLC taken after Shr 40

mins. showed compound 5b content of 0. 09%, indicating completion of the reaction (in-
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Exanple 3 i-F -1- Exanple 6: Synthesis of

14- (6-fl uoro-7-net hyl am no- 2. 4- di oxo- 1. 4-di hydro-211-

qui nazol i n-3-v1l) - phenv1l-5-chl or o-t hi ophen-2-v1-sul fon

ylurea potassiumsalt (9a) (anorphous form H3C, N
procpi® sp¢Gfigdipn Fnido]. r Blee- comianhfs ofi R FOANMP ueaaor Wete Qogled 32 365°C.

Wil Iza;gmmmgqgggggg:gmﬁa ag A@Q@é%l ?RO&L%&% 900k L

rcactqr) a8 chepgd/y itk propesiviiiesd vyes (S YEK 2)5 Thre nont@ys ¢fh]l&: zomrrﬂPt he
|

react@rdxgérﬁé fsr%gl;] \‘i@(ﬁog}r{@iogoﬁ %‘ﬁ. r{%@{or §94rl’1F ngﬁ]utés:féw)w Dy é-x&m%ihe

charmgilmcewathtpr@nssrﬁlm:ed rw@teb(é@m 'ﬁhdrmwytssm ﬂwen@mom rehftos

werv%ﬁatgzlefglt fﬁ's bils 25 ﬁ 'hbl%ﬂt'éﬂblg Q I?cg ogtam%g Qve Il gret% o ro???'g 0

cFear viscous Ti Fown Sof Ution was
(GL wt&hhﬁlt@nwwltwdtﬁf A 149;12 ket papet endenyaooumn dThe wet filter

cake 8 B Hale B kol Rl Sl A MR BpAR phorberip

film I‘qul 1049 Clagmed @weﬁh¢ $PPYid oueh petpPOgtl ON Bahmerihd vanneh
Uavstc@mxlhﬁlb%etm chrhpdufid 6 IR RS %M&Rﬁﬁ S Jgg' Ld. fhis

was dried in a vacuum oven at 80 Cto
Oven(IeIBRAFALEE wahseh Hotphdad casprpng. 6 md(tmegatstmewagm mr 12 hrs.
“The 5{%311(:?& \5253&18Eharged (12.70 Kg) in 76.5% yield (expected 85-95%). HPLC shows

98.96 % purity and 'H NMR confirmed the structure for compound Sc. '"H NMR (DMSO): §

11.10 (s, 1H), 7.36 (d, 1H), 6.78 (d, 2H), 6.75 (m, 1H), 6.56 (d, 2H), 6.20 (d, 1H), 5.18 (d,
2H), 2.76 (d, 3H).

Step 4. 5-Chloro-N-{4-(6-fluoro-7-(methylamino)-2,4-dioxo-1, 2-dihydroquinazolin-3(4H )-
yl)phenylcarbamoyl)thiophene-2-sulfonamide

Cl
o /@NHz cl H S \
F S
j@[lk"’ DMSO, A T /,
\N N/KO + T I/\\ /k

H H Step 4

CygHysFNAD, C,HsCIND, S,

Mol WL:300.20 - Mol. Wt.: 269.73

CaoH1sCIFNSOES,
ethyl 5-chlorothiophan-2-yisulfonylcarbamate Mol. W.; £23.95

ba

5¢

[0175] The PP1-R2000 (200L HP reactor) reactor was charged with 6 (20.7Kg, 1.0 equiv),
Ethyl 5-chlorothiophene-2-ylsulfonylcarbamate (37.5 Kg, 2.0 equiv, >95%), dimethyl
sulfoxide (>99%, 75 Kg) and agitated for 15 mins. While pulling maximum achievable
vacuum, heated the 2001 HP reactor Number PP1-R2000 at 65 =+ 5 °C for 15 hrs. Took the
representative sample from the reactor for HPLC analysis, in-process HPLC indicated <0.9%
compound Sc remaining in the reaction mixture (in-process criteria for reaction completion
compound 6 < 1%). Charged the 800L. reactor number PP5-R 1000 with process filtered
water (650 Kg) and then transferred the 200L HP contents o the 800 L while maintaining the
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Exanpl e 7: Conver3| on of the sul fonvl ur ea. (7a) to its

sodi um sal t (10a) [0190] 1-(5-chl

or ot hi ophen -yl sul fonyl) 3-(4-(6-fluoro-7-(nethylamn
di hydr oqui nazol i n-3(4H) -y1)

mteﬁ‘%‘i’é ﬁ%ﬁer‘lﬂ‘@g’ek‘%" és G The Rogediihs Y00F HRyascis wethetdertylisolfoxide
(15 @g%%ﬂ%ﬁ) iolte éboﬂ&gﬁf %%;8@8.“»‘13 ‘é\@ﬁ Wﬁzﬁ&ffgpv }{‘143@11{5‘5 %ﬁ%‘ g‘a@
SOIIGafOEPf’éa’f as §lired thesraeh 8 @lPPgaOOQ\fCt 220031 Gk receigerfunder Yadduf, and -
lized .to a

nnsgdhﬁe @%u ot’a{k ot %&%@glstgrgdnwatﬁg@g hdus s&{)m&p Tfffgtlesgamﬁe Sihe
wet Gﬁﬂfeg@d dlti'HPh@ m@lyslssliﬁle@umsm compExeEifplie<B% @r-poadsatinmmol <
| . farm: | 1], So
0 B L e R T O e loP iy e il e
wet P@mou%ééﬁ flighloremetham: (G hkghapd peiwed the bentsnedot Dhryi Eledolid

| t HPLC
P e e et (R R1 B R A i
vacym,. \Thy Glfencaltel wag apstied rmth gichjoremetharted fOKE and Pibw dnecﬂthb Oake

haé:EQ €l 8 ixfopdn & tir 1
MY T ugrg?e b;}sgﬁnﬁl y%#g;ﬁ@{%ﬁ% éﬁeﬁt o th% vaﬁlhum

tray§ Witl’ Pypaat MOCGTI’PEI filog) (Kind 020 @A then ﬂﬂtO thh @aquatniogerofray dryer
set a‘é\@N"LEfoQ b Q@Mnéd]ﬂo%)poﬁﬂckat\pa%%chﬁgd (%5 %'k%)ébt% VJePdSn with HPLC

enper at ure _over ni V\Ih le co

P‘maf dEP piaaat &4 %cﬁftsmf%‘a'&?dﬁo rPBNMR) ¢rgﬁr@¢d thp efructurd for compound 7.
'y Nmm)(aﬁwzot(y 1}1999 £683%) b%’s@{?la:gﬁf hGalg ach ’i'ﬁ'ﬁg 36 (ﬁ,]'ﬁ%nbf

col umm) . Preparation 0 for

7. zm,a%.wﬁ]@, a[%’ Go'&ﬁ (rnebH),/é%rd 1R uh(d[m;gz]
Recrystal lization: The crude product can be
recrystallized either from MeOH or MeO1-1/EtOH (3:1)
by first heating to reflux to dissolve, and then

Sterh oPamsgzuml(bS tidomtitepipel-glsuiforyla- (ﬁffﬁﬁﬂf-opl' Frrl@etﬂ@lan[z%&%-dwxo
cryst.al of the potassium
”%’ti% as s %%H? glg’ he’?‘lvlﬁ%l\ébﬁofli‘g’f)‘g%gﬁ) and heated to
refl ux for O 5h, resulting in an al nost clear

solution. This was th&h hot filtered through a cl
Buchner funneIH THhe ar filtrate on standi ng a r'éow
tenper@t u e~ (K g col orl ess solid.oThi =

(i P
Fstlrr gtoabdtr?é'rF%llectd |,© B)roo
hNa uchner funnelf‘ﬂﬁﬁé’.sol i d gdu was rinsed

(2 x 4.0 nL) and dried™ " A1 oven at

H80 C fror 20h to yield 746"Rg of a"bol or | i s §olicd. The
nmot her &, inQékto.y,i €l ded nore title conpoundialiv. phcyoe
concent Mat¥-6#3-°t 0 ca. one-third of the original vol une.
[0194] Recmgstallization fromEtOH MO 1.0 g of the
[01pelt aBhwi 80Pk GhirtacignBurshes BEHHE@OIWBSTchﬁgQIO){/ﬁh%&oM UBEKg),
ed t reflux for 0.5
WGP RH (L5612 ane bl B BB Fir o ISR cligicghen
corpppung 64 Ba &g, 1.H P%@m@thsmmmuﬁcmmés a skipensidne@this point.
Tid dokfeh@bewA th ke ] (GRS osited a
col I%)r ess soﬁiIg Mﬂ%%v\%é&%o Iecte ?"Bé ?*i ?? pé’fa}sﬂl’lm
hydromidnig 4 &eBU Eheaaiv, 53AThet a Iaﬁél’thatmntﬂnmofﬂltmtal t&ﬁ@exﬁﬂumdm

t a for. 2

etk b BN B BB ) B e
80(3, @} ecaetorgspighie tuTtonS Cofec et e ICQIﬂerttS)wﬁatheﬁJﬁRerEd‘lhdt ehrégh a

the original volune. Exanple 10: Preparation of

pol vior ph form B of potassium salt by

recrvstal lization [0195] Recrystallization: The crude .

product can be recrystalll§%d fromEtOH H20 (91:9) or

a small volunme of IvlieOH by first heating to refi-ux

to dissolve, and then cooling to roomtenperature to

preci pitate. [0196] Recrystallization from EtOH 1120:

1.0g of the potassiumsalt was suspended in EtOH (190

m.) and heated to reflux. To the heavy suspensi on was

added H20 (18.0 nL) dropwi se, resulting in a clear

colorless solution. On cooling to room tenperature,

the t|tIe conpound preC|p|tated out as a colorless

o o,




appreci ate that certain changes and nodificati ons may
be practiced within the scope of the appended cl ai ns.
In addition, each reference provided hereinis

incorporated by reference in its entirety to the sane

ba@fthethentSsebdn c%@ctbero%%mqﬁte%cxeam Sﬁ%ﬂﬁﬁhﬁ hot filfmtip

i ncor porated by reference.
sysgamrpeumantagd thipugthent thyl filgation g)réqessrm Ina materi al'i:rééhesSout of the

o S| Sl
solR6rE €8 e 800 L Macl MRt OREL S Llhofrprise it tcresciopgns

Rinsey the GO} Ry reaandwmrcﬁmmd@yh:am nﬁac?mnmﬂe (8.5 Kg) and WFI quahtv

wa&’ﬁ] @fd@% ?H&%gﬁ@t} lfMtef" 19@ the l:ns Ya% as ‘}fgn_%r ﬁ]ﬁg}xo 1 r2Usm g the

corpou al m erein
preggugvessehthk PUNGIh @actmlswwscmwpb Nﬂﬂ qoﬂitchabma Koy\fwbeémby

aC‘%ﬂC 50 % th& M%? ! H]lgtroé'eﬂ Q % f re
wheran e @ e co?rp gpdﬁnﬁﬁ ;éB 1‘1) "aﬁtﬁ oﬁt@mt"ﬁ‘é

waf glopag) aad pulled 20 + 10 inches Hg of vacuum, then break the vacuum and charge the

reactor with the contents of the drums labeled as 7a hot filtration. Cooled the 800L GL

reactor number PP5-R1000 contents to 20 + 5 °C and then using a polish filter (PP-PF09),
charged the reactor with methanol (373 kg, >99%) maintaining the intemnal temperature
below 300C. The contents of the 800GL reactor number PP5-R1000 were cooled to 15 = 5 °C
followed by agitation of the contents for 12 hrs at this temperature. During this time the
filterable solids were filtered through a clean filter apparatus (PP-F1000) into clean 200L GL
receiver (PPR-04) followed by pressurizing the reactor, pulled 20 + 10 inches Hg of vacuum
on the filter/receiver and filtered the contents. The filter cake was washed with methanol 30
Kg) and blow dried with 8 + 7 psig of nitrogen for 10 mins. The vacuum oven tray dryer
temperature was set to 80 °C prior to loading the wet cake of 7a. Transferred the wet filter
cake into the pre-lined vacuum trays with Dupont’s fluorocarbon film —Kind .1 00A and
clamped down the special oven paper (Kavon Mel Tuf papér) over the vacuum trays
containing the product wet 7a and transferred to the vacuum oven tray dryer. Set t'he oven
temperature to 80 °C and dry the wet 7a to a constant weight (constant weight is defined as
tray reading at least 1 hr apart having the same weight within + 50 g. The representative
sample was analyzed for residual solvents (residual solvent specifications for APT) and it met
the specifications. The final API was subjected to equilibration with water (5-6%) for 12 hrs
with a tray of WFI quality water present, then thoroughly turned and allowed to stand for an
additional 12 hrs and finally subjected to KF analysis (5.5% water content). Transferred the

7-potassium (21.80 Kg, 60.6% yield) to double heavy-duty poly bags and stored in secondary
containment. HPLC taken showed purity of 99.7% for 7a and 'H NMR confirmed the
structure for 7a. 'H NMR (DMSO): & 11.14 (s, 1H), 8.60 (s, 1H), 7.48 (m, 2H), 7.35 (d, 1H),
7.22 (d, 1H), 6.95 (m, 3H), 6.75 (m, 1H), 6.22 (d, 1H), 2.78 (d, 3H).

Example 5: Pharma_cological Assavs
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16. The conmpound of claim 1, wherein the

phar maceutical ly acceptabl e 2derivative is sel ected

fromthe group consisting of: 17.The conpound of

claim1, having the fornmula: HC HN-7(0 8. The
[017T7p "IReIpEAmEcolok Al v itylvfivich @f theeofmpoundk according to the invention

15 determined by the following in vitro assays:

L Inhibition of ADP-Mediated Platelet Aggrepation In Vitro

1.

[0178] The effect of testing the compound according to the invention on ADP-induced
human platelet aggregation was assessed in a 96-well microtiter assay (see generally the
procedures in Jantzen, H. M. et al. (1999) Thromb. Hemost. 81:111-117) or standard cuvette

light transmittance aggregometry using either human platelet-rich plasma (PRP) or human

washed platelets.

[0179] For preparation of human platelet-rich plasma for aggregation assays, human
venous B]ood was collecied from healthy, drug-free volunteers into 0.38 % sodium citrate
(0.013 M, pH 7.0 final). Platelet-rich plasma (PRP) is prepared by centrifugation of whole
blood at 160 x g for 20 minutes at room temperature. The PRP layer is removed, transferred
1o a new tube, and the platelet count is adjusted, if neceséary, to achieve a platelet
concentration of ~3 x 10 platc]gts/ml using platelet-poor plasma (PPP). PPP is prepared by
centrifugation of the remaining blood sample (after removal of PRP) for 20 minutes at 800 x

g. This preparation of PRP can subsequently be used for aggregation assays in either a 96-

well plate or standard cuvette aggregometry.

[0180] For preparation of washed platelets, human venous blood is collected from healthy,
drug-free volunteers into ACD (85 mM sodium citrate, 111 mM glucose, 71.4 mM citric
alcid) containing PGIz (1.25 ml ACD containing 0.2 uM PGI2 final, PG, was from Sigma,
St. Louis, Mo.). Platelet-rich plasma (PRP) is prepared by centrifugation at 160 X g for 20
minutes at room temperature. Washed platelets are prepared by centrifuging PRP for 10
minutes at 730 g and resuspending the platelet pellet in CGS (13 mM sodium citrate, 30 mM
glucose, 120 mM NaCl; 2 ml CGS/10 ml original blood volume) containing 1U/ml apyrase
(grade V, Sigma, St. Louis, Mo.). After incubation at 37 °C for 15 minutes, the platelets are
collected by centrifugation at 730 g for 10 minutes and resuspended at a concentration of 3 X
10 platelets/m! in Hepes-Tyrode's buffer (10 mM Hepes, 138 mM NaCl, 5.5 mM glucose,
2.9 mM KCl, 12 mM NaHCO,, pH 7.4) containing 0.1% bovine serum albumin, 1 mM CaCl,
and 1 mM MgCl,. This platelet suspension is kept >45 minutes at 37°C before use in

aggregation assays.
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19. The conpound of claim1l1, that is in an isolated and
purified form 110. The conpound of claim8 in a
crystalline solid formA characterized 2by at | east
one of: 3(i) an infra red spectrum substantially in
accordance wwth FIG 5; 4(ii) an X-ray powder
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10 UM AR 1SEHOL SERRP at 37°C. In some cases, light transmittance aggregometry was

performed using 490 uL of washed plate]éts (prepared as described above) at 37 °C, and

aggregation was initiated by addition of 5 UM ADP and 0.5 mg/ml human fibrinogen
(American Diagnostics, Inc., Greenwich, Conn.). The aggregation reaction is recorded for ~ 5
min, and maximum extent of aggregation is determined by the difference in extent of
aggregation at baseline, compared to the maximum aggregation that occurs during the five
minute period of the assay. Inhibition of aggregation was calculated as the maximum
aggregation observed in the presence of inhibitor, compared to that in the absence of

inhibitor. ICsps were derived by non-linear regression analysis using the Prism software
(GraphPad, San Diego, CA).

3.

[0182] Inhfbition of ADP-dependent aggregation was also determined in 96-well flat-
bottom microtiter plates using a microtiter plate shaker and plate reader similar to the
procedure described by Frantantoni et al., Am. J. Clin. Pathol. 94, 613 (1990). All steps are
performed at room temperature. For 96-well plate aggregation using platelet-rich plasma
(PRP), the total reaction volume of 0.2 ml/well includes 180 pl of PRP (~3 x 108
platelets/ml, see above), 6 pl of either serial dilution of test compounds in 20% DMSO or
buffer (for control wells), and 10 Wl of 20X ADP agonist solution (100 UM). The OD of the
samples is then determined at 450 nm using a microtiter plate reader (Softmax, Molecular
Devices, Menlo Park, Calif.) resulting in the 0 minute reading. The plates are then agitated
for 5 min on a microtiter plate shaker and the 5 minute reading is obtained in the plate reader.
Aggregation is calculated from the decrease of OD at 450 nm at t=5 minutes compared to =0
minutes and is expressed as % of the decrease in the ADP control samples after correcting for

changes in the unaggregated control samples. ICsos were derived by non-linear regression

analysis.
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43324, 1698, 1623, 1563, 1510, 1448, 1431, 1403, 1383,
1308, 1269, 1206, 1174, 1123, 1091, 51072, 1030, 987,
939, 909, 871, 842, 787, 780, 769, 747, 718, 701, 690
and 667 cm1; 6(ii) an X-ray powder diffraction
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cox@ro agﬁ’éf &Bsa‘ljzprrewng for changes in the unaggregated contro] samples ICsps were

derived by non-linear regression analysis.

II. Inhibition of [3H]2-MeS-ADP Binding to Platelets

1. The ability of candidate molecules to inhibit the bindine of [3H12-MeS-ADP to the P2Y12
receptor on platelets was determined using_ a radioligand bir_lding assay.

[0184] 'Utilizing this assay the potency of inhibition of such compounds with respect to

PHJ2-MeS-ADP binding to whole platelets is determined. Under the conditions described in
II (3) below, the binding of [°H]2-MeS-ADP is solely due to the interaction of this ligand
with the P2Y; receptor, in that all the specific binding measured in this assay is competable
with a P2Y12 antagonist (i.e., the specific binding is reduced to background levels by
competition with an cxcesé of P2Y}, antagonist, with no competition of binding when a P2Y;
antagonist is pre-incubated with the platelet preparation). [3H]2-MeS-ADP binding
experiments are routinely performed with outdated human platelets collected by standard
procedures at hospital blood banks. Apyrase-washed outdated platelets are prepared as

follows (all steps at room temperature, if not indicated otherwise):

[0185] Outdated platelet suspensions are diluted with 1 volume of CGS and platelets
pelieted by centrifugation at 1900 X g for 45 minutes. Platelet pellets are are resuspended at 3-6
X 10° platelets/mi in CGS containing 1 Ujml apyrase (grade V, Sigma, St. Louis, Mo.) and
incubated for 15 minutes at 37 °C. After centrifugation at 730 X g for 20 minutes, peliets are

resuspended in Hepes-Tyrode's buffer corftaining 0.1% BSA (Sigma, St. Louis, Mo.) at a
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425.5 ' 20 and an infrared spectrum conprising at |east
one peak selected from about 3389 cm 5- and about
1698 cm 1. 117. The conpound of claim8 in a
crystalline solid form A-characterized 2 by a DSC
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3.

[0187] A platelet ADP receptor binding assay (ARB) using the tritiated potent agonist
ligand [3H]2—MeS-ADP (Jantzen, H. M. ez al. (1999) Thromb. Hemost. 81:111-1 17) has been
adapted to the 96-well microtiter format. In an assay volume of 0.2 ml Hepes-Tyrode's buffer
with 0.1% BSA and 0.6% DMSQ, 1 X 10° apyrase-washed platelets are preincubated in 96-
well flat bottom microfiter plates for 5 minutes with serial dilutions of test compounds before
addition of 1 oM [°H]2-MeS-ADP ([SH]2—methy1thioadenosine—5'—diphosphate, ammonium
salt; specific activity 20-50 Ci/mmole, obtained by custom synthesis from Amersham Life
Science, Inc., Arlington Heights, TIl., or NEN Life Science Products, Boston, Mass.). Total
binding is determined in the absence of test compounds. Sarhples for nonspecific binding
may contain 10 OM unlabelled 2-MeS-ADP (RBI, Natick, Mass.). After incubation for 15
minutes at room temperature, unbound radioligand is separated by rapid filtration and two
washes with cold (4-8 °C.) Binding Wash Buffer (10 mM Hepes pH 7.4, 138 mM NaCl)
using a 96-well cell harvester (Minidisc 96, Skatron Instruments, Sterling, Va.) and 8 X 12
GF/C glassfiber filtermats (Printed Filtermat A, for 1450 Microbeta, Wallac Iné.,
Gaithersburg, Md.). The platelet-bound radioactivity on the filtermats is determined in a
scintillation counter (Microbeta 1450, Wallac Inc., Gaithersburg, Md.). Specific binding is
determined by subtraction of non-specific binding from total binding, and specific binding in
the presence of test compounds is expressed as % of specific binding in the absence of test

compound dilutions. ICses were derived by non-linear re gression analysis.

[0188] In the table below, activity in the PRP assay is provided as follows: 4+, IC5.0 <10
UM; ++, 10 uM < ICso < 30 UM. Activity in the ARB assay is provided as follows: +++, ICsy
< 0.05 uM; ++, 0.05 UM < ICsq < 0.5 M.
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43189, 2935. 2257, 2067, 1979, 1903, 1703, 1654, 1630,
1590, 1557, 1512, 1444, 1429, 140.6, 51375, 1317,
1346, 1317, 1288, 1276, 1243, 1217, 1182, 1133, 1182,
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122. The conpound of claim8 in a crystalline solid
{ Eyampie Hresis of He@-finer@7-gethvidmhimoo-a10R6-1 Ul vdro-2H-
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€ conpoun

SO|Id form B char act demprpiiogs/foPan X-ray powder

diffraction pattern conprising peaks at about 20.320

and about 25.1H92%E9$E§»Iﬁe conpound of claim8 in a
crystaldi Nt = B char%tﬁgﬁ %lelol5 equiv)
F \ o Y0
HsC. NAO THF-H,0 (2.5:1)
N N 50°C,0.5h

ONYNO;»

HiC.

[0189] The free-acid, sulfonylurea, (7.0 g, 13.365 mmol) was suspended in THF/H,O (55:

22 mL, ca. 2.3:1), and treated with 2M KOH (7.70 mL, 15.40 mmol, 1.15 equiv) drop wise,

over ca. 5 min. By the time the addition was over, a clear solution resulted. But, then soon

after (<5 mins), a solid precipitated out and reaction mixture became a heavy suspension.
This was heated in an oil-bath to 50 °C, and the resultin g clear viscous light brown solution
was held there for 0.5 h. On cooling to rt., the titie compound precipitated out. The mixture
was diluted with i-PrOH (250 mL, 3x the original reaction volume), stirred at 1t for 3h, and

~ then filtered through a Buchner funnel to yield the title compound as a colorless solid. This
was dried in a vacuum oven at 80 °C to yield 7.20g (96 %) of an amorphous solid. MS

(negative scan): 521.7; 523.7.

Example 7: Conversion of the sulfonviurea (7 a) to its sodium salt ( 102)
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2 by 3an X-ray Powder diffraction pattern conprising
a peak at about 20320 and 4 about 25.1 020 and an
infrared spectrum conprising at |east one peak

sel ected fromabout 5 3327 cm 1 and about 1630 cm 1.
125. The conpoynd Hof Chalgn 8 in a crystalline solid
form Bycha#s
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127. The compound of claim7 havingc us f
characterized by 2an infra red spectd um c 1 si n

absor pti on peaks at about 3560, 1711, 1632, 1556,
1512, 31445, 1407, 1375, 1309, 1280, 1227, 1133, 1092,
[0199D 32-(5-gigqrothipplen 27 @il fopyi-3 dfr6-GBbrocTrimethylamino)-2, 4-dioxo-1, 2-

dihydroquinazolin-3(4H)-yl) phenyl) urea (3.0 g, 5.728 mmol) 7a was suspended in
CH,CN/H,0) (1:1; 70 mL) and was treated with 2N NaOH (2.90 mL, 5.80 mmol), dropwise.
Within ca. 15 minutes, a clear solution resulted. After stirring for 1.0 b, the now light brown
solution was lyophilized to afford the crude product as an amorphous solid 10a. MS
(negative scan): 522.0; 524.0. '

Example 8: Preparation of amorphous form of the sodinm salt

[0191] Sodium salt 10b was suspended in isopropanol (100 mL) and refluxed for ca. 45
min, then hot ﬁltered to yield a tan solid, which is mostly the title compound by HPLC. The
tan solid was suspended in CH;CN: BtOH (1:2) (100 mL) and refiuxed for 45 mins., then hot
Tiltered to afford 2.54 g of the title compound as a tan solid (99.6887% ¢ pure by analytical
HPLC, long column). The filtrate was diluted with EtOH unti! the ratio of ACN:EtOH
became (1:3) and then let stand at room temperature overnight when the title compound

precipitated out to afford 210 mg of the title compound (purity: 99.6685% by analvtical
HPLC, long column).

Example 9: Preparation of polvmorph form A of potassium salt by recrvstallization

[0192] Recrystallization: The crude product can be recrystallized either from MeOH or
MeOH/EtOH (3:1) by first heating to reflux to dissolve, and then cooling to room

temperature to precipitate.

[0193] Recrystallization From MeOH: 1.0g of the potassium salt was suspended in
MeOH (150 mL) and heated to reflux for 0.5k, resulting in an almost clear solution. This was
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128. The conpound of claim 7 having an anorphous form

whi ch provides 2 an X-ray powder diffraction pattern

subst antially in accordance with FIG 4. 129. The
ound of claim 7 having an anorphous form
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Example 10: Preparation of polvimorph form B of potassium salt by recrystallization

[0195] Recrystallization: The crude product can be recrystallized from EtOH/H,0 (91:9)

or a small volume of MeOH by first heating to reflux to dissolve, and then cooling to room

ternperature to precipitate.

[0196] Recrystallization from EtOH/H0: 1.0g of the potassium salt was suspended in
EtOH (190 mL) and heated to reflux. To the heavy suspension was added H,O (18.0 mL)
dropwise, resulting in a clear colorless solution. On cooling to room temperature, the title
compound precipitaied out as a colorless solid. It was collected by filtration through a
Buchner funnel, and rinsed with EtOH (2 x 4.0 mL.). This was dried in vacuum oven at 80 °C

for 20 h, to give 650 mg of a colorless solid. The mother liquor yielded more title compound

upon concentration to ca. one-third of the original volume.

[0197] Large Scale Recrystallization from small volume of MeOH: 6.6g of the
potassium salt was suspended in MeOH (30 mL) and heated to reflux for 5hr, the solid did
not completely dissolve in less volume of methanaol. After cooling the solid was filtered and

rinsed with iPrOH. This was dried in vacuum oven at 80°C for 20 b, to give 6.2 g of colorless

solid, characterized to be Form B.

[0198] Although the foregong invention has been described in some detail by way of

illustration and example for purposes of clarity of understanding, one of skill in the art will
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llcont ai ned at |east about 0.05% solvent. 131. The
conpound of claim8 in a crystalline solid formB
obt ai ned by at 2l east one of: 3(i) heating
[4-(6-fluoro-7-nmethylarnino-2, 4-di oxo-1, 4-di hydro-2H q

ui nazolin- . . ) ) .
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appgeded stalmm s additidng each eefererico pritvided hdrkinad incoipdraed beiehadieb in

: ; ter. cr .7 enperature of fram
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contain |less than 0.05% sol vent; and 7(ii)
crystallizing
[4-(6-fluoro-7-methyl am no- 2, 4-di oxo- 1, 4-di hydr o- 2H
8qui nazol i n-3-y1) - phenyl ] -5-chl oro-thi ophen-2-yl -sulfo
nyl urea potassiumsalt froma solvent 9 conbination of
et hanol and water and drying such that the crystal
cont ai ned | ess than 0.05% 10sol vent. 132. The conpound
of claim 7 having an anorphous form obtai ned by at
2|l east one of: 3(i) heating
[4-(6-fluoro-7-nmnethyl arni no- 2, 4-di oxo- 1, 4-di hydro- 2Hq
ui nazol i n-
43-y1l)-phenyl ] -5-chl oro-t hi ophen-2-yl -sul fonyl urea
sodiumsalt in at |east one solvent selected 5fromthe
group consi sting of isopropanol, acetonitrile, ethano
and conbi nati ons thereof; and
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6 crystallizing at a tenperature of fromabout 50 Cto
-10 C 7(ii) crystallizing
[4-(6-fluoro-7-nmnethyl am no- 2, 4-di oxo- 1, 4-di hydr o- 2H
8qui nazol i n-3-y1) - phenyl] - 5-chloro-t hi ophen-2-yl-sulfo
vv@x#g;@g;&gﬂby§1salt fromat |east one 9sol vent
selecte romthe group consisting of isopropanol,
acetonltrlle et hanol and 10 conbi nations thereof; and
11(iii) lheat f\ﬁ@mpound having the following formula:
[4-(6-fluoro-7-nmethyl am no- 2, 4-di oxo- 1, 4-di hydr o- 2H
12quinazolin-3-y1)-pheny1]-5-ch|oro- io en-2-yl -sul f
onyl urea sodiufsalt in high hugidity.
3, that\is_ jim an N\sol
Qnpoun of Fcl ai m ~that is
ort 135. A
conprising a
tive 2 anount of a conpound
accordlng to cliaim1 and a phar maceuti cal |y acceptabl e
vehicle or 3carrier. 136. The pharnmaceutica

conposition of claim35, wgrein the conpound in 2the
conposition is in at |east one solid form

wherein:

X is selected from the group consisting of F and I;
R’ is selected from the group consisting of H, halogen, -OH, -Ci.10-alkyl and C,.¢-alkylamino

or a pharmaceutically acceptable derivative thereof.

2. The compound of claim 1 wherein R? is -Ciao-alkyl or Cr4-

alkylamino.
3. The compound of claim 1, wherein R is Ci¢-alkylamino.
4. The compound of claim 1, wherein X is F.
5. "The compound of claim 1, having £h6 formula:
*‘Q\(
’<\:/>~ <0
6. The compound of claim 1, wherein the pharmaceutically acceptable

derivative is selected from the group consisting of:
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137. The pharnmaceutical conposition of claim 35 wherein
said solid formis 2 selected fromthe group

consi sting of Form A, Form B, and the anorphous form
138. The phar maceutl cal conposition of claim35 wherein
at | east one, aof 2 Form A, Form B, and the anorphous

formare pre i noa thera ut|cra4ly ef frecti ve
%OS on of clains
POt i O NS¢el ect ed from

the group consi 8 g of solid Gr aI° con‘posn tion,

tabl et, a 3capsuleyb and a dry powder for inhalati on.
140. The pharmaceutical ¢®nposition of claim 39 wherein
the solid ora COﬁ'QOSItI on |s a ablet qgr a capsule.

141. The p | aI ofa] os n of s i m 35,
wher ei n*sai d eff ve Yanmount is an
anmount effectivay |n pl at ef et gregation in

the 3 mammal . 142. The phar maceuti cal conposition of
claim4l, wherein sai d pl at el et 2aggregation is

pl at el eé ADP- dependent aqgregation. 143. The

phar macéut i ¢H° CEBRIBE Pt §1gA b havingtbefrmulanher ei n sai d
mammal is 2 a human.

y g _— A .NH s

8. The compound of claim 1, having the formula:

F

w—ot \_

W’F Jv

9. The compound of claim 1, that is in an isolated and purified form.

10.  The compound of claim 8 in a cfystalline solid form A characterized
by at least one of:

(1) an infra red spectrum substantially in accordance with FIG. 5

(if) an X-ray powder diffraction pattern substantially in accordance with FIG.
2; and

(iii) a DSC scan substantially in accordance with FIG. 14.

11.  The compound of claim 8 in a crystaliine solid form A characterized

by an infra red spectrum substantially in accordance with FIG, 5.
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144. The pharnmaceutical conposition of claim 35,

wherein said conpound 2is an effective inhibitor of

[31-1] 2- MeS- ADP binding to platelet ADP receptors.

145. The pharnmaceutical conposition of claim 35,

wherein the conposition 2is a solid oral conposition.

146. Thelpharm@catidunébf MG al dr@tliRk sSilPofth 32characterized
b mﬂereln the conposition is a tablet or capsule. A
Y BHEthAE8tit i cal conposition conprising a

t herapeutically effective 2 anount of a conpound
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purpura, thronbotic and restenotic conplications

7f ol | ow gg LﬂEaSIVe gced%£es resul ting from
angi opl &%t y, TE&PBPHIS Pt B¥ARine 5plsd form A characterized

by an infra red spectrum comprising absorption peaks at about 3559, 3389, 3324, 1698, 1623,
1563, 1510, 1448, 1431, 1403, 1383, 1308, 1269, 1206, 1174, 1123, 1091, 1072, 1030, 987,
939, 909, 871, 842, 787, 780, 769, 747, 718, 701, 690 and 667 cm™.

14.  The compound of claim 8 in a crystalline solid form A characterized

by an infrared spectrum comprising peaks at about 3389 cm™ and about 1698 em’L.

15.  The compound of claim 8 in a crystalline solid form A characterized

by an X-ray powder diffraction pattern comprising peaks at about 9.5 and about 25.5 °26.

16.  The compound of claim 8 in a crystalline solid Form A characterized
by

an X-ray Powder diffraction pattern comprising a peak at about 9.5 and about

25.5 °20 and an infrared spectrum comprising at least one peak selected from about 3389 cm”
! and about 1698 cm™.

17.  The compound of claim 8 in a crystalline solid form A characterized
by a DSC maximum endotherm at about 246 °C.

18.  The compound of claim 8 in a crystalline solid form B characterized by
at Jeast one of:

(i) an infra red spectrum substantially in accordance with FIG. 6;
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8 CABG (coronary artery bypass graft) surgery,
vascul ar gram surgery, stent placenents and 9insertion
of endovascul ar devi ces, prostheses, and

hyper coagul abl e states related to genetic

10pr edi gip@sX frayopowaler difficednSpattdrh skBfanfialinhechrd@nce with FIG. |
produci ng [4-(6-fluoro-7-nethyl am no- 2, 4-di ox0-1, 4-

3;2pdi hydr o- 2H qui nazol i n- 3-y1) - phenyl } - 5- chl or o-t hi ophen
-2-yl -sul fonylurea potassiumsalt in a 3crystalline

solid farmksc %ﬁﬁﬂsﬁhﬁﬂ]}@ﬁ adcBRShce WG |G 14(1)
crystaII|2|ng
[4-(6-fl - 7- met , 4-di oxo-1, 4-di hydr o- 2H
s 881 e s TRbOIRT SRS forh oy bl P Ghhraslaiged by
an infth tedegecpoh asiStadnalgah tecbrdamce adithlF@ass. one 6sol vent
sel ected fromthe group consisting of et hano

nmet hano a nat i her eof . 7and such

that t hléo cr ;ﬂl ngémn éllf ne B SO r%sbaluffl?r‘f‘f’hg%’n‘i‘a ]%‘( hayagterized by
at lepspenie g

j 4- (6-fluoro-7-methylam no- 2, 4-di oxo- 1, 4-di hydr o-2H qu

' naz oli r(ﬁ%an mfra rcd spcctrum comﬁnsmgnabsorgtmr\ peak ﬁ; S%Quf 3584, 3327,

%% é chl oro-t urea .
31%’@% Ss74dm28 ?t1979h 1%Q3 F'@&stﬁ%nlé3§d59@d5510§m e¢44eai42f9:mm6

1315heslgr 13349 180N308H, lmﬂs @643e§41@n19'8; 1784, rﬁ@‘)l 13?%’93 1072, 1033,
98?22? " I ons, %he % 1lcr%§ta |Z|n
r98Fn &h &t 83D 805476~ 720, B4 ardio o ng untl | the
crystals 12contai ned at | east about 0.05% sol vent.
(ii) an X-ray powder diffraction pattern comprising peaks at about 20.3°26
and about 25.1 °26; and

(iii) 2 DSC maximum endotherm at about 293 °C.

21, The compound of claim 8 in a crystalline solid form B characterized by
an infra red spectrum comprising absorption peaks at about 3584, 3327, 3189, 2935, 2257,
2067, 1979, 1903, 1703, 1654, 1630, 1590, 1557, 1512, 1444, 1429, 1406, 1375, 1317, 1346,
1317, 1288, 1276, 1243, 1217, 1182, 1133, 1182, 1133, 1093, 1072, 1033, 987, 943, 907,
883, 845, 831, 805, 776, 727, 694 and 674 cm™.

22.  The compound of claim 8 in a crystalline solid form B characterized by

an infrared spectrum comprising peaks at about 3327 cm™ and about 1630 cm™.

23.  The compound of claim 8 in a crystalline solid form B characterized by

an X-ray powder diffraction pattern comprising peaks at about 20.3°28 and about 25.1 °28.

24.  The compound of claim 8 in a crystalline solid Form B characterized
by
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151. A nmet hod of producing

[4-(6-fl uoro-7-nethylarnino-2, 4-di 0x0-1, 4-

di hydr o- 2H qui nazol i n- 3-y1) - pheny1l) - 5- chl or o- t hi ophen-
2-yl -sul fonylurea potassiumsalt in a 3crystalline

solid form B, conprising at |east one of: 4(i), ..
heat i nga%[)gé]i}-a? é’_o Yvaﬂéi:i Acflon pattern comprising a peak at about 20.3°28 and

SRS el e b i A0
223-M1) s phe - 5xchl or o-t hi ophen- 2-yl -sul f onyl urea
&QZSFagé?ﬁﬁygéﬁban'a sol vent combi nation of 6ethano

and water; crystallizing at a tenperature of from

about 585.C tBreco@p@ndniicldmy img cysndilide sblefofh Brhaherized by

2 DSERLA A%ﬁgw@aago&é&@@' vent; and 8(ii)

crystallizin :

[4-(6-fluoro-7-rnethylam no-2, 4-di oxo-1, 4-di hydro-2H

9qui nazéfi n-Beyerryre adains advingap amimdpisenmwiich ok fdes
at ldaylgae e potassium salt from a sol vent 10conbi nati on of

et hanol _and water and drying such that the crystal

cont ai n&¢an 18ke redppgstrem g8 Btagually iy aprordands vith Fi@t hod of

produci ng [ 4-(6-fluoro-7-nethyl am no- 2, 4-di oxo-1, 4-

2di hydr Gi)2HiXata pewded tiffradtirlpatRRemysdman e Jaeaopdahéyfv%ﬂh%

4. and- Yl -sul fonylurea sodiumsalt in an 3anorphous form
“conprising at |east one of: 4(i) heating

[4-(6-fl uoro-7-nethyl am no- 2, 4-di oxo- 1, 4-di hydro-2H qu
i nazol i fiil) 2 DSC scan substantially in accordance with FIG, 18.

27.  The compound of claim 7 having an amorphous form characterized by
an infra red spectrum comprising absorption peaks at about 3560, 1711, 1632, 1556, 1512,
1445, 1407, 1375, 1309, 1280, 1227, 1133, 1092, 1032, 987, 905, 781, 770 and 691 cm™.

28.  The compound of lclajm 7 having an amorphous form which provides

an X-ray powder diffraction pattern substantially in accordance with FIG. 4.

29.  The compound of claim 7 having an amorphous form characterized by
an X-ray powder diffraction pattern comprising a broad peak substantially between about 15

and about 30 °20,

30.  The compound of claim 8 in a crystalline solid form A obtained by at
least one of:

€ crystal_lizing [4—(6—ﬂuoro-7-methylarnino—2,4—dioxo—1,4—dihydro-2H—
quinazolin-S—yl)-phcnyl]-5—chloro-thiophen-2-yl-su]fonylurea potassium salt in at least one
solvent selected from the group consisting of ethanol, methanol and combinations thereof and

drying such that the crystal contained some solvent; and

(i1) heating [4-(6-ﬂuoro-7.—methy1amino-2,4-dioxo—1,4—dihydro-2H-quinazolin-
3-yl)—pheny]]—5—chloro—thiophen—2—yl—sulfonylurca potassium salt in at least one solvent

selected from the group consisting of ethanol, methanol and combinations thereof:
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53-y1) - phenyl ] - 5-chl or o-t hi ophen-2-yl -sul fonyl urea
sodiumsalt in at |east one solvent selected 6fromthe
group consi sting of isopropanol, acetonitrile, ethanol
and conbi nati ons thereof; and 7crystallizing at a

cry$tATRRY &llkngpebdturt bﬂﬁ’@rﬁlblﬁd&f 5PT o 10°c 1Y dryinShith dne crystals

cryst al lizj
con a&“eeét??%@%gg’o%fﬁ'ﬂnél 1i i no- 2, 4- di Oxo- 1, 4- di hydr o- 2H
9qU|nazoI|n -y1) - phenyl] - 5-chl oro-t hi ophen-2-yl -sul fo
nyl ur ea38odi T @EPEUIE ohplpia 8 iteaenystaltine sbOg irmdhobtained by at
leas8hegt ed fromthe group consisting of isopropanol,
acetonitrile, ethanol and 1llconbinations thereof; and
12(iii) R
e ) (DERkhpE (o LA TS B g g1 iy gy g stuigpgotin-
3-yihhenhby ehlpie- tBlehF)l 2pﬂré¢i§ﬂ£1m$adi¢|ta§$lomwﬁt ipphe m]ﬁeny torshihdtion
O R LA L BB bl 2. R grvime
“ntﬂéb%tfleﬂéﬁlsz@eﬁmlFﬁiS@ﬁBOiOﬁ%aomnmd conprising the step of
admnistering to a mammal a therapeutically 3effective
amount &) Wséaélmdﬁ@ -Btoref/ahethflammos?, pliaxcvhéelitlydmatH-y
I I d for
o et S o 2 BRI e Rl BB o o v
combyingigs of ?thalﬁhfrfld ejer NEFdIYm@I snsbdths Itheet aeysed cangiyred gt tham 0i068%
solfep@MMal conprising the step of 3adm nistering to a
mammal in need of such treatnment in a therapeutically
effective anmount of 4a conposition of claim1l or a

phar maceg! | Cathd sbnipeed 8RIne7 Ridlihg b SH&Rous form obtained by at

least one of:

(i) heating [4-(6-fluoro-7-methylamino-2,4-dioxo-1 ,4-dihydro-2H-quinazolin-

- 3-yD)-phenyl}-5-chloro-thiophen-2-yl-sulfonylurea sodium salt in at least one solvent selected

from the group consisting of isopropancl, acetonitrile, ethanol and combinations thereof; and

crystallizing at a temperature of from about 50 °C to -10 °C;

(11) crystallizing [4-(6-fluoro-7-methylamino-2 4-dioxo-1 4-dihydro-2H-
quinazolin-3-yl)-phenyl]-5-chloro-thiophen-2-yl-sulfonylurea sodium salt from at least one
solvent selected from the group consisting of isopropanol, acetonitrile, ethanol and
combinations thereof; and

(iii) heating [4-(6-fluoro-7-methylamino-2,4-dioxo-1,4-dihydro-2H-

quinazolin-3-yl)-phenyl}-5-chloro-thiophen-2-yl-sulfonylurea sodium salt in high humidity.

33.  The compound of claim 10 or 18, that is in an isolated and purified
form.

34.  The compound of claim 26, that is in an isolated and purified form.
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155. The nmet hod of claim 54, wherein said mammal is
prone to or suffers 2from a cardi ovascul ar di sease.
156. The met hod of claimb55, wherein said

cardi ovascul ar disease is at |east 2one selected from
the group consisting of acute myocardi al infarction,

unst abl 85.angh pharm&mhmaahuﬁnmh&bh BorAtSinda thirkB8daB ) Ettective

d&gl&eaco%l atntd%gg%l sttr i erj pheral “vascul ar

I'sease, PAprescl %Sl BeR gﬁgbgmag,e@ggalky@ﬁ@g@ble vehicle or

cartitrr onbosi s, enmbol i sm di ssem nated intravascul ar
5coagul ati on and thronboti c cyt openi c pur pura

t hronbokjc aﬂgdt%g&%zﬁ ltioﬁzua&[{:ons .6f | | owi ng

i nvasi vé procedures resul AP 8 ’§f"y‘h°°°mP°u“dm
thc@ammsitmmmatrlcét@@tsgkmmpost 7CABG (coronary artery
bypass graft) surgery, vascular gram surgery stent,

i n- st enky 8t hl“}i}'"ﬂﬁ%daéeun@ﬂ %réﬂﬁﬁfoﬁa.o?glm% H%g]gt% . %@d form is

1dewces and prost heses, yper coagu ab
selegied fromdhe FB“Fg’ié’F?é‘fti”’é o Fera Afissinth. end te amarphewssorml57. The
nmet hod of claim53, wherein the conpound is

admi ni sB&r edlterphbimaceufitd @RIt oY c18¥m 3PRhGah beast one of
For%r?dﬁ lg'omtBng:nd d of cl a m 53, wherein the conpoun nd i s
mns ?fn%lbor‘fﬁ KB AFGHReSR R 2 shesapewivally ﬁ&ca‘wsmtoum
agent .
39.  The pharmaceutical composition of claims 37 to 38, wherein the
composition is selected from the group consisting of a solid oral composition, a tablet, a

capsule, and a dry powder for inhalation.

40.  The pharmaceutical composition of claim 39 wherein the solid oral
composition is a tablet or a capsule.

-41.  The pharmaceutical composmon of claim 35, wherein said

therapeutically effective amount is an amount effective to inhibit platelet aggrcgatxon in the
mammal.

42.  The pharmaceutical composition of claim 41, wherein said platelet

aggregation is platelet ADP-dependent aggregation.

43.  The pharmaceutical composition of claim 42, wherein said mammal is

a human.

44.  The pharmaceutical composition of claim 35, wherein said compound

is an effective inhibitor of [3H] 2-MeS-ADP binding to platelet ADP receptors.

45.  The pharmaceutical composition of claim 35 . Wherein the composition
is a solid oral composition.

46.  The pharmaceutical composition of claim 35 , wherein the composition

is a tablet or capsule.
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59. The nethod of claim58, wherein the patient is a

human. 160. The nmet hod of claim58, wherein the second

therapeutic agent is useful 2for treating a condition

or disorder selected fromthe group consisting of

acute ocardial 3infarction, unstable angina, chronic

azt abl e& agi e phm@uggw Ccilspﬂ'sdﬂ‘dna)fa}airﬁﬁk,?wh/efeﬁrlftﬁé‘&ﬁqposition
is aft REE PO ,,)ﬁﬁlsﬁy Bhai sease, preecl anpsi a/ ecl anpsia,
. deep veno’ﬁ%ot ro oslas,n enbol i sm 5di ssenm nat ed

I ntravascul ar coagul ati on and thronbotic cytopenic

pur pur a48-t hrioPiraniceutgIhcosIpesition obmprigupypherapduti QNS effective
améut brAWLRBoUnB A Sy BREETURE ul b fg.fram

angi opl ag? y, carotid c?engarté? é@cﬁ%%’;ai, &%S%Ct‘m@%@

(coronary artery bypass graft) surgery, vascul ar gram

sur ger y‘,@{ SStTé’F IRX g"é‘ﬂ% RO dnrRsearding te aidim 48, wherein the

additivdal Viaspeitialagel W 3 efal foPr@Sihd8 $6Sui AN ARG GRagykabl.e

qrogs(t; at. sorel ated to genetic predisposition ar)c? ca_nc%r&f

ETORH COPHEMEST REARIONS A RS My arrEtial dntarction ainstablg angidve cieoric stable

angirai whnsienpohindc htacRa shioked, pEramhesh] ivﬁbcﬁlﬁﬂ&lkéﬁﬁe“ on with a

re%c?a%?rs}]g/etlgera%guti ¢ a9 nt selected fromthé group

P O P ST Y b PR ER PP Hrerpasts empelisme disscapnated omguiasoultrs

coafilticniand ttdnithiic abpenicbuipRAREGhNoticAns RIRAMRS moiications

follgp%lv?sv%s%eo'récl wering. a ents, proton punp inhi %‘H ors,
oed" pY eFEeFel Fo‘iﬁﬂﬁﬁ’ ToELApsiiRtastys earetidrndertepdcorke pe

CABRU corbtariadresy yipass graft) sur@gy, Wasdulidd Jeram surgery, stent placements and

insertion of endovascular devices, prostheses, and hypercoagulable states related to genetic

predisposition or cancers.

50. A method of producing [4-(6—ﬂuoro-7-methylamino-2,4-dioxo—1,4- :
'dihydro-ZH-quina.zolin-3-yl)-pheny]]—5—chloro-thiqphen—2-y]—suifonylurea potassium salt in a
crystalline solid form A, comprising at least one of:

_(i)_ crystallizing [4-(6~fluoro-7-methylamino-2,4-dioxo-1 /4-dihydro-2H-
quinazolin-3—yl)-phenyl]—5-ch1oro—thiophen-2-yl-sulfonylurea ﬁotassium salt from at least one
solvent selected from the group consisting of ethanol, methanol, and combinations thereof

and drying such that the crystal contained some solvent; and

(i) beating [4—(6—ﬂuor0-7—methy]amino—2,4—dioxo-1,4—dihydro-2H-quinazolin—
3-yl)—phenyl}-5-chloro-thiophen—2-y1—sulfonylurea potassium salt in at least one solvent
selected from the group consisting of ethanol, methanol, and combinations thereof;
crystallizing at a temperature of from about 50 °C to -10 °C and drying until the crystals
contained at least about 0.05% solvent.

51. A method of producing [4—(6-ﬂuoro-7—m3thylamino-2,4-dioxo-1,4-

dihydro-ZH—quinazolin—3-yl)-phcnyl]-5—chloro-thiophen-z-yl-sulfonylurea potassium salt in a

crystalline solid form B, comprising at least one of:
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162. The nmethod in accordance wth claim61, wherein
said second 2 therapeutic agent is an antiplatel et
compound sel ected fromthe group consisting of GPlIB-
3l1la antagoni sts, aspirin, phosphodi esterase 111

i nhi bi tipheatiag th-hMORLDXMREE 1 ARinG 8 & 1.4 OR_SkiSazolin-
2 1;[6?3 letgpget h%gdf %‘Fg’ ,accordance w thecgfng)ir lmﬁg{%g’% é‘?lﬁaZOI]n
VSRR S CBRE- B oPhEr P STy iR pRtassismaAlt i SobaicRoimhitiation of
cthaRéll 286 e EryQmiting a2 88 B ol BoR 50 A LONBIA 234 drvine
1 ﬁrﬂlhi bi torst . cou%tlj?i r%;e arin and Lovenox(r), and qas
unty e, Pty peotainlgse thepd.(hés 9560t Andiccor dance with clai m
61, wherein said second 2 therapeutic agent is an

anti - i nfi) apmatizngy/[4e6fuomrkmselyReiRD I dRRbH eGP P

- ISl <3.hon-sterqj dal _anti-inflammatory
o SRt SRy G RRRE RS it PPt s e Proaiibigoven:
comprmatign of ehanbhgreinvaser al®Sryihgmedbhibst thedrysedl @R Rhd d6ks il 0.05%
Sdlvgfgg:urrence of a secondary ischem c event 2 conprising

adm nistering to a patient who has suffered a primary

ischemc event a 3 therapeutically effective anmount of

a co rrpo’(?n d éfmethed FhpPoduging it (feffuova-T-methylamino-2,4-dioxo-1 4-
dihiRas ; i ce | rrier...166. The met hod

}?ln apg?glrgékglrﬂ%g\ly\?ﬁhgﬂg]l “alig}r% St}%&% e rzle)‘ﬁ ALY sy sedigmysalt n an
amogphpr§jorm, comprising at least one of:

(1) heating [4-( 6-ﬂuoro—7-methylarnino-2,4—dioxo-1,4-dihydro-2H-quinazoIin-
3-yD-phenyl}-S-chloro-thiophen-2-yl-sulfonylurea sodium salt in at Jeast one solvent selected
from the group consisting of isopropanol, acetonitrile, ethanol and combinations thereof; and

crystallizing at a temperature of from about 50 °C to -10 °C;

(ii) crystallizing [4—(6-ﬂu0r0-7-methy}amino-2,4—dioxo—1,4—dihydro—2H—
quinazolin—S-yl)-phgny]]-s-chloro—thiophen-2-yl-sulfOnylurca sodium salt from at least one
solvent selected from the group consisting of isopropanol, acetonitrile, ethano} and

combinations thereof; and

(iii) heating [4-(6-fluoro-7-methylamino-2,4-dioxo-1 /4-dihydro-2H-
c_';uinazoh'n-3—yl)-phenyl]—S—chloro-thiophen—2-y]-sulfony]urea sodium salt in high bumidity.

53. A method for preventing or treatin g thrombosis and thrombosis related
conditions in a mammal comprising the step of administering to a mammal a therapeutically

effective amount of 2 compound of claim 1 or a pharmaceutically acceptable salt thereof.

54. A method for preventing or treating & condition or disorder mediated at
lgast in part by ADP-induced platelet aggregation in a mammal comprising the step of
administering to a mammal in need of such treatment in a therapeutically effective amount of

a composition of claim 1 or a pharmaceutically accepiable salt thereof.
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2secondary ischernic event is selected fromthe group
consi sting of nyocardial infarction, 3stable or

unst abl e angi na, acute reocclusion after percutaneous
coronary intervention, and/or 4stenting, restenosis,
peripheral vessel ballon angi opl asty and/or stenting,

thromboBS.C - sTie olethod oF E/afks 58 Wk hARTEmA AT ne o or suffers
rever3|bI§ﬁ_ chem c neurologlcal deficit
t

from & AR B A I¥%F audi cat i on. 167. The et hod i n
accordance with claim65, wherein said primary and/or
2 secondéry Thecfednidof elnss, ivhen] @ftc@rlidvhQ it Mool 9P cast
aneous,_coron i ntervention
one T e ol B B P SRR o, gt aneins
chrwy@ ssalylelirgina, trahgient fschemi¢ Adcks, séokenkakeR aRGkIRAi{hiSA) |

I eny di sease ranS|ent i schem ¢
Pfe&‘? B el FER Aol b IR Smingied dn Susger
E‘Fﬂvw)n an$tirgeliesyaenioparprdpaabotic 0 Rich6licRRERL SHbLRATY -

0 o'l S I t ! h t |
TolId e e R B e e it b

CABC GerphapearantioRss efaft hagmmrawml gafn sut@hMidntVihiskna
throthitRi MRE GG e AL ER ge*%gc%s ¥ prosltheseosran(c:i?lgr;elrceoragulable states

related to genetic predisposition or cancers.

57.  The method of claim 53, wherein the compound is administered orally,
parenterally or topically

58.  The method of claim 53, wherein the compound is administered in

combination with a second therapeutic agent.
59.  The method of claim 58, wherein the patient is a human.

60.  The method of claim 58, wherein the second therapeutic agent is useful
for treating a condition or disorder selected from the group consisting of acute myocardial
infarction, unstable angina, chronic stable an gina, transient ischemic attacks, stro;<es,
peripheral vascular disease, preeclampsia/eclampsia, deep venous thrombosis, embolism,
disseminated intravascular coaguiation and thrombotic cytopenic purpura, thrombotic and
restenotic complications following invasive procedures resulting from angioplasty, carotid
endarterectorny, post CABG (coronary artery bypass graft) surgery, vascular gram surgery,
stent placements and insertion of endovascular devices, prostheses, and hypercoagulabie

states related to genetic predisposition and cancer.

61.  The method in accordance with claim 58, wherein said compound is
administered in combination with a second therapeutic agent selected from the group

consisting of antiplatelet compounds, anticoagulants, fibrinolytics, anti-inflammatory
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compounds, cholesterol-lowering agents, proton pump inhibitors, blood pressure-lowering

agents, serotonin blockers, and nitrates (i.e. nitroglycerin).

62.  The method in accordance with claim 61, wherein said second
therapeutic agent is an antiplatelet compound selected from the group consisting of GPIIB-

Ila antagonists, aspirin, phosphodiesterase IIT inhibitors and thromboxane A2 receptor

antagonists.

63.  The method in accordance with claim 61, wherein said second
therapeutic agent is an anticoagulant selected from the group consisting of thrombin

inhibitors, coumadin, heparin and Lovenox®, and fXa inhibitors.

64.  The method in accordance with claim 61, wherein said second
therapeutic agent is an anti-inflammatory compound selected from the group consisting of

non-steroidal anti-inflammatory agents, cyclooxygenase-2 inhibitors and rheurmatoid arthritis

agents.

65. A method for preventing the occurrence of a secondary ischemic event

comprising administering to a patient who has suffered a primary ischemic event a

therapeutically effective amount of a compound of claim 1, together with a pharmaceutically

acceptable carrier.

66.  The method in accordance with claim 65, wherein said primary and/or
secondary ischemic event is selected from the group consisting of myocardial infarction,
stable or unstable angina, acute reocclusion after percutaneous coronary intervention, and/or

stenting, restenosis, peripheral vessel ballon angioplasty and/or stentin g, thrombotic stroke,
transient ischemic attack, reversible ischemic neurological deficit and intermittent

claudication.

67. The method in accordance with claim 65 , Wherein said primary and/or

secondary ischemic event is selected from the group consisting of percutaneous coronary
intervention (PCI) including angioplasty and/or stent , acute myocardial infarction (AMI),
unstable angina (USA), coronary artery disease (CAD), transient ischemic attacks (T1A),

stroke, peripheral vascular disease (PVD), Surgeries-coronary bypass, carotid endarectomy.
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1 8. A method for the preparation of a pharmaceutical composition
2 comprising admixing a therapeutically effective amount of the compound of claim 1 with a.

3 pharmaceutically acceptable vehicle or carrier.
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