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wo DiuBIGHORS CROSS- REFERENCE [ 0001] Thi s appl PCHUBSZIN4/005281
clainms priority under 35 U S.C. 119(e) to U. S
Provi sional application Serial No. 60/448,863 filed on
February 24, 2003, the disclosure of which is
i ncorporated herein by reference inits entirety.
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I §0660%) Or5-13f1@&bIMEox0-1,2-dihydro-indol-3-ylidenemethyl)-2,4-dimethyl-1H-

pyrrole-3-carboxylic acid (2-pyrrolidin-1-yl-ethyl)-amide is a compound that exhibits protein
kinase (PK) modulating ability. The compound is therefore useful in treating disorders

related to abnormal PK activity.

[0004] Briefly, PKs are enzymes that catalyze the phosphorylation of hydroxy
groups on tyrosine, serine and threonine residues of proteins. The consequences of this
seemingly simple activity are staggering, since virtually all aspects of cell life (e.g., cell
growth, differentiation and proliferation) and, in one way or another, depend on PK activity.
Furthermore, abnormal PK activity has been related to a host of disorders, ranging from
relatively non-life threatening diseases such as psoriasis to extremely virulent diseases such as

glioblastoma (brain cancer).

[0005] 5-[5-fluoro-2-ox0-1,2-dihydroindol-(3Z)-ylidenmethyl]-2,4-dimethyl-1H-
pyrrole-3-carboxylic acid (2-pyrrolidin-1-ylethyl)-amide is an inhibitor of receptor tyrosine
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two pol ynorphic fornms, polynorph | and poI ynmorph 11,

each having di sgimg e% v @ ﬁgms F%l?e properties.

[0007] In a first I ment, t he |nvent|on
/r ?(#(ﬂ)tg > "Ithe iRvénPd ﬁgyedfo%d %ha? thefcgrrn%llmd % (5 IHuorol_b -0X0- 1'3 dihydro-

indol-3-ylidenemethyl)-2,4-dimethyl- 1H-pyrrole-3-carboxylic acid (2-pyrrolidin-1-yl-ethyl)-

amide exists in two polymorphic forms, polymorph I and polymorph II, each having distinctly
different physical properties.

[0007] In a first embodiment, therefore, the invention relates to a compound of the

formula I:
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of the polynorph | form [0008] In a second

wepdvetiarent , the invention relates to a conpouPdI/os20041605281
formula I: NNo O NH F N O substantially free from
the polynorph Il form [0009] In a preferred
enbodi nent, the conpound of the first enbodi nent has
the PXRD pattern shown in Figure 1, formll and the

C ound the sec enbodi nent has the PXRD
Suu“%@%ﬁ%ﬁﬁegﬁ%ﬁﬁoﬁﬁxﬁPEE%gni, forml. [0010] Ina third
enbodi nent, the invention relates to a conposition
C pIOUS] S8 sed¥@d ¥ioRlindnt Ghe veMiROEREesAb afc@fPaliad bf the formula
NH F, ( a 0 wherein polynorph | conprises nore than
I. about 85 weight percent of the conposition; or nore
t han about 90 wei ght percent of the conposition; or
nore than about 95 wei ght rcent 3 WD 2004/076410
PCT/ US2004/ 005281  of theg?EEmosition; or nore than
about 99 wei ght percent ofy—the conposition. [0011] Ina
fourth enbodi nentg, the_ipvention relates to a
composi tion conprNsi

substantially free from the polymorph I form.

[0009] Ina preferréd embodiment, the compound of the first embodiment has the
PXRD pattern shown in Figure 1, form II and the compound of the second embodiment has

the PXRD pattern shown in Figure 1, form I.

[0010] In a third embodiment, the invention relates to a composition comprising

polymorph I of a compound of formula I:

wherein polymorph I comprises more than about 85 weight percent of the composition; or

more than about 90 weight percent of the composition; or more than about 95 weight percent



pol ynorph 1l of a conmpound of formula I: ON o NH F O

wherei n polynorph Il conprises nore than about 85
waowdoghte4per cent of the conposition; or nore tPERUSIHOL005281

90 wei ght percent of the conposition; or nore than

about 95 wei ght percent of the conposition; or nore

t han about 99 wei ght percent of the conposition.

[0012] In a fifth enmbodinent, the invention relates to

of the K ERAIT e Wi RTER DG bl of B Monbgiof”

di ssol ving said conpound in an aci di c agueous

S ¢001t] orn afdyrttbanbddinent, driidveatios oelstes @l altdraposities @Mprising

precipitating said conpound substantially free 4 WD
polynpwpinI9f g Lomppand ofdppoulados281  from the pol ynorph |11

form and (c) isolating the precipitated pol ynorph I

form of said conpound. [0Q In a sixth enbodi nent,

the invention relates to éféélynorph of the conmpound

of the formula I: N N

wherein polymorph II comprises more than about 85 weight percent of the composition; or
more than about 90 weight percent of the composition; or more than about 95 weight percent

of the composition; or more than about 99 weight percent of the composition.

[0012] In a fifth embodiment, the invention relates to a polymorph of the compound

of the formula I

wherein said polymorph is made by:
(a) dissolving said compound in an acidic aqueous solution;

(b) basifying said aqueous solution thereby precipitating said compound substantially free



NH F a O wherein said polynorph is nmade by: (a)
di ssol ving said conpound in a polar organic sol vent
w0 bai/odaes not form hydrogen bonds; (b) evapoPEr/Usz04/005281

sai d pol ar organic solvent thereby precipitating said
conpound substantially free fromthe pol ynorph I1
form and (c) isolating the precipitated pol ynorph
formof said conpound. 5 WD 2004/076410

from AEPolBZAPY110BARShd [ 0014] In a seventh enbodi nent, the
invention relates to a polynorph of the conpound of
the formula I; Ov. ONH F O N wherein said pol ynorph
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[0015] In a preferred enbodi nent of the present

i nvention, the polar orgatii cysolvent of the sixth

enbodi ment that does not foryn hydrogen bonds is THF.

I n anot her prefegred
i

wherein said polymorph is made by:

(a) dissolving said compound in a polar organic solvent that does not form hydrogen

bonds;

(b) evaporating said polar organic solvent thereby precipitating said compound

substantially free from the polymorph II form; and

(c) isolating the precipitated polymorph I form of said compound.



enbodi nent, the polar organic solvent of the seventh
enbodi nent that forns hydrogen bonds is nethanol.

WO 0®10764k0 an ei ght h enbodi nent, the i nventi onPCEUS100$005281
to a pharmaceutical conposition conprising a conpound
of first or second enbodi nents and a pharmaceutically
acceptable carrier or excipient. [0017] In a ninth
enbodi nent, the invention relates to a nethod for the
MOBN4Rt 1181 seRinttl BRLERERhY HeGnRGitiol rEMiefto 2 Ql:xﬂltogﬂlpof the
ki nase conprising contacting salg protein RTRase W t

compeundefithetmchudd I: t he first or second enbodi nents. In a
preferred enbodi nent, the protein kinase is selected
fromthe group consisting a receptor tyrosine
ki nase, a non-receptor ty(os?ne 6 WD 2004/ 076410
PCT/ US2004/ 005281 ki nase) a serine-threonine
ki nase. [0018] In an ten enbodi ment, the invention
relates to a nethyd f r treating or preventlng a
protein kinase re 'at&d disorder in an or gani sm
conpri si ng ad/ Nn\stering a therapeutically effective
anmount of a onar meeuti cal conposition conprising a
compound of/ hg first or second enbodi nents and, a
phat péce cally acceptable carrier or excipient to

i m=oln a preferred embodi ment, the protein
ki nase rekaf ed disorder is selected fromthe group
consi sting of a receptor tyrosine kinase rel ated
di sorder, a non-receptor tyrosine kinase related

whereifi sa0d delymnph is nsasleibye- t hr eoni ne ki nase r el at ed
di sorder. In another preferred enbodinent, the
pr,ot ei n k| se rel at ed |sorder .S ected from the
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related di sorder, an IGFR rel ated di sorder, a c-kit
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of the gixitle gmbodlment that does not form hydrogen bonds is THF. In another preferred

embodiment, the polar organic solvent of the seventh embodiment that forms hydrogen bonds

is methanol.

[0016] In an eighth embodiment, the invention relates to a pharmaceutical
composition comprising a compound of first or second embodiments and a pharmaceutically

acceptable carrier or excipient.

[0017] In aninth embodiment, the invention relates to a method for the modulation
of the catalytic activity of a protein kinase comprising contacting said protein kinase with a
compound of the first or second embodiments. In a preferred embodiment, the protein kinase

is selected from the group consisting of a receptor tyrosine kinase, a non-receptor tyrosine



genitourinary cancer and gastrointestinal stronal
cancer. Al so, overexpression of mast cells,
w0 p@uodi4ng, but not limted to, mastocytosis iBCT/US2004/005281
contenplated. In still another preferred enbodi nent,
the protein kinase related disorder is selected from
the group consisting of diabetes, an autoi mmune
di sorder, a hyperproliferation disorder, restenosis,
. f1brosi sQriasks von Heppel - Li ndau di sease,
knuﬁ%§¥%%%?§ﬁ?lCP¥P6<Hgﬁ%atoid arthritis, angiogenesis, an
i nfl ammat ory di sorder, an i nmunol ogi cal disorder and a
C O0XSPV a6 ak ketith BinbedifRht, tHeiny&itionaelated @ a Bietiodr ot Heating or
enbodi ment, the organismis a human. [0019] Ina .
preventing/apioteie ikingst relaied disorder invie OFZasmsnk edrmpesing admimeerngr

therago P P SO 8 b el AL e PP TR SiA g of
the fildt GBS dithBets hhd, S pHafm KREQMIyREBQAUYIE BirficedtbxBipient to the

phar maceutically acceptable carrier or excipient. In a
organpne fle p peefermerhbadborbment, theeretommdeandse nelaisil idordes issedesteddiom the

o RPN e B WNES {6 O OF T TG o tyrosine Kinase
relatel ﬁll’@ﬁfe? dnda E@¥hettinfdoh @ tidiRe fr2tRPNisPRfet. €Mhnber Fgefeor%ed

polynmorph I (Forml)-and polynorph Il (Form
emboBin{eht, ftheiprotei? konese 1k]d@edidikyrderas seldeibd fom the group consisting of an

o TSR s e L B 2B S

d1sor<t?eﬁ gnch? : e}glﬁﬁq r(ril(le!é)@efr.r grgg% %?/th@l:r !ﬁggi t(‘)ezrgﬁ %%ﬂb?ﬁléﬁ%stﬂé ﬁﬁ')téﬁ kinase
related d&otden iy a ¢ameernmel egted rfpin the(groyp spestingpf Eoklerpal b qahcer, non-

: Il _(bottom spectra) of . .

smallsell i) capees. MaRGUS COL R HYIRR A HRBICma. K ANgeifesFsORA ) - 2

siobp g TR i P v el B el gravin
canceR3i®uiats patks, bigasn®aser adalbtell lmﬁg lehger, adlidnin, dolbreethlieiyr,

_regions of the Raman spectrum for polynmorph I (top
genitasingtr@pcymad gastipigegina $trog%pgw.ségs@; pegrexgression of mast cells,
. 5-f1 uorqg- 2- oxo-1, 2- di hydr o-indol - .
inctudiy oyt Rtati P: SngoRlRiTkpb AR sl ameteregied
embodihdiht, (tBe Potdi kirdbdrelatdd disdroyd iy s€1Bdte€ from the group consisting of

=

g

diabetes, an autoimmune disorder, a hyperproliferation disorder, restenosis, fibrosis, psoriasis,
von Heppel-Lindau disease, osteoarthritis, theumatoid arthritis, angiogenesis, an
inflammatory disorder, an immunological disorder and a cardiovascular disorder. In yet

another preferred embodiment, the organism is a human.

[0019] In a eleventh embodiment, the invention relates to a method of treating
cancer in companion animals comprising administering a pharmaceutical composition
comprising a compound of the first or second embodiments and a pharmaceutically
acceptable carrier or excipient. In a preferred embodiment, the companion animal is a cat or a

dog.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0023] Unl ess

ot herwi se stated the following terns used in the
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bel ow. [0024] "Pol ynorph" refers to a solid phase of a

subst ance, which occurs in several distinct forns due

to different arrangenents and/ or conformations of the

nol ecules in the crystal lattice. [0025] A pol ynor ph
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t he polynorph of interest is present in an anount nore

t r[@&ﬁbqyﬁleﬁ%twtstat&ﬂhg e8llowifR tbrS0 ussl RMHe Srciatibh and

claims have the meanings discussed below:

[0024] “Polymorph” refers to a solid phase of a substance, which occurs in several
distinct forms due to different arrangements and/or conformations of the molecules in the

crystal lattice.

[0025] A polymorph may also be defined as different unsolvated crystal forms of a

compound.

[0026] Polymorphs typically have different chemical and physical properties. The
term “polymorph,” in the context of the preferred embodiments of the present invention also
includes solvates (i.e., forms containing solvent, or water), amorphous forms (i.e.,
noncrystalline forms) and desolvated solvates (i.e., forms which can only be made by

removing the solvent from a solvate).



[ 00281 Pol yi norphs of the conmpounds of the preferred
enbodi nents of the present invention are desirable
whewasai1@ particul ar pol ynorph of a conmpound PEl/URENE005281

better physical and chem cal properties than other
pol ynor phic fornms of the same conpound. For exanple,
one pol ynor ph may have increased solubility in certain
sol vents. Such added solubility may facilitate
flooz! ahitesipRfer@dBnitodihaiid oMhebrdsR iFRMEBH qﬂfze afngide
preferred ‘enbodi ments of the present invention.
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phar maceutical | y ‘accept abl e conpositions conpri sing
t he pol ynorphs of the preferred enbodi ments of the
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hysicB@hE U4l 265ctfids thdBther Wb hsc foR®e bPthcahed cBepBhid. For
P inits entﬁ?ety See WO 01/6081}j [ 0030] The pre?@rred
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mechagindapdopesings (o tdtféerpmte@mplressf@vlém qompatlbﬁ!éy, mbicteblﬂnty) which may
t ed th t
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particufdr PBEA ANy SRE leRBibIt dlfferent dissolution rate in the same solvent, relative

to another polymorph. Different polymorphs may also have different physical (solid-state
conversion from metastable polymorph to a more stable polymorph) and chemical (reactivity)

stability.

[0029] The preferred embodiments of the present invention contemplate a
pharmaceutical composition comprising a polymorph of the preferred embodiments of the
present invention and a pharmaceutically acceptable carrier or excipient. Carriers and
excipients for the formulation of pharmaceutically acceptable compositions comprising the
polymorphs of the preferred embodiments of the present invention are well known in the art

and are disclosed, for example, in U.S. Patent Application No. 09/783,264, filed February 15,



t hreoni ne ki nase. [0031] The preferred enbodi nents of
the present invention contenplate a nethod for
W0 e@aniag or preventing a protein kinase rel at BCI/US2004/005281
di sorder in an organism(e.g., a human) conprising
adm nistering a therapeutically effective anount of a
phar maceuti cal conposition conprising a polynorph of
t he preferred enbodi ments of the present invention and
e XCi pient to
2001 S’Fhl ke gﬁoﬁg&%{eﬁ%&e‘fn S ?SEG%&IZ%&’ ﬁ%ea‘yd ng%/té@é 10413 thp
present i nventi on, the protein kinase rel ated di sorder
i $Oﬁs3e)[| ecltegréfeqad thmbodiments of tengesint nyemionsal scearpdmyplate a
rosi ne kinase rel ated disorder, a non-receptor,
meth 5&16,17@0@@@@&:@ eatalytic @ﬁtgfgy@éla PEqtginAinase comprising contacting
said p?oe[g ri(?natsg rwelfrfﬁo%}goqxxé &%S%%tﬁei %I%fe?l%d%h%%ﬁ&%nts %ﬂh@ﬁ&%%ﬁ mvention.

erre resent I nNven
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group consisting of an EGFR rel ated di sorder, a PDGFR
groupraehsisiéng of atseeser, tyssine GiaRSe.¢ nanegcetiierdysmeditnse and k serine-
threoreé ed di sorder. In yet another preferred enbodi nment
ols resent invention, the protein kinase related
di sorder is a cancer selected fromthe group
CQOOI1$ ITHE RéfeFad 8BoEMREIs|of fkafresdnOliFentast doRehysIAmR 2 method
Kaposi's sarconmm, glioblastoma, |ung cancer, bl adder
for tre@ang or preneing aamdterekikassanlated dispsderno ra organtsm Gerg., a human)
rostatﬁ}cancer st canc

compfigg acpifiuging b G oaty SHERT e “RvEaf o BBPE G sqpppostion

compﬁﬁﬁg 8hoRsbrPRe! {RipMEstd BaboHRARER of tﬂerprasenprn%ﬁrcrneﬂld a
nbodi nent of the present invention, the protein

pharmacnramlly abwp@bleohasrmr@e ex¢ipiestloght exganismorn aipeefgmedipmbodiment
consi sting. of di abetes, an autai ne disorder, .a

of R BHSP B IR Gt aarIa e AOT R Gelec e fsgroup

consifHRdrask tdf o5HRP RlasdJeiiati1idira 62 Son! Q&Ieﬁﬁff‘ brBEihd kBase related
r héumat ol hriti's, angiogenesis, an Infladmmatory

disordtir and a eerineeﬁnraorrmmmhasg related dissoiledeln amotheapreferred embodiment of
cardj ovascul ar disorder.

VO 2004/ 076
the pregenf RSB, gyt FpessIf! arﬁéliﬂriqrér Sederteah i B gpnsisting
of an Fbﬁ%pf fa?&mhsérﬁgre BRI}l Red BRLRIZP AT ER rgﬁ‘t{ela‘?ﬁso?&er and a flk

i'ng cancer ’I n conpani on ani mal's conpr i
relateddiordest &1 yetgnathphaefcaed sinbodiment ofhe @rdsemnnmmpn,l the peptein

kinas%yegéggggq%g@%{a, cfggger gglggtgcrl E‘r%?n t%gbg?oq{pnc%lqglgtn?g oft sglelamous cell
carcinoma, astrocytoma, Kaposi's sarcoma, glioblastoma, lung cancer, bladder cancer, head
and neck cancer, melanoma, ovarian cancer, prostate cancer, breast cancer, small-cell lung
cancer, glioma, colorectal cancer, genitourinary cancer and gastrointestinal cancer. In a
preferred embodiment of the present invention, the protein kinase related disorder is selected
from the group consisting of diabetes, an autoimmune disordef, a hyperproliferation disorder,
restenosis, fibrosis, psoriasis, von Heppel-Lindau disease, osteoarthritis, rheumatoid arthritis,

angiogenesis, an inflammatory disorder, an immunological disorder and a cardiovascular

disorder.
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and a pharmaceutically acceptable carrier or
exci pient. As used herein, the term "conpanion
w@nioambes16 ncl udes, but is not limted to, catsPERUS2004/005281
dogs. EXAMPLES [0033] The followi ng exanples are
given to enable those skilled in the art to nore
clearly understand and to practice the present
i nventi on. They shoul d not be consi dered as limting

| 21 e it PR RRGRE e P Pa e g B anmagpee o
metho'i’l dfﬁre%ﬁﬂ% Eé?acgr i%’%%rribaﬁmﬁ'ahﬂﬁl@%rﬁﬁﬁ&n@ad&hhﬂ%fﬁfgﬂ Phekhadsutical

yrrol e-3-carboxylic acid
comp@siﬂqnycompmsingla pelytnoephmyﬂ the pmf@eedNHlboldlmBm pHis @]fesent invention
5- Fl uoro- 1, 3-dih o i ndol - 2-.one ndense@
and a ghraaggtically ccepHBleRPITISr Bt FYRPIGRE. 455 BERBEEIT ¢ s jeompanion
2 I to glve the title
onim RULEE W LA PRSI B8  S 1 scate- up
procedure [ 0036]
5- Fornyl - 2, 4- di net hyl - | BXAMPAIES 3- car boxylic acid (61
g) 5-fluoro-1, 3- di hydro-indol-2-one (79 g), ethano
( 3663371 ) TIRIPISY s xbiples afe3dven th enatsle tHoat kkiXled iif the ad.t6 more
hours. Acetic acid (24 nL) was added to the m xture
clearlynuderetend pichip mwagiice dha nrassatinyerticrn Hheywrpud ol le%mfeiered as

hmm?gg%USZOO%tlrtgg ﬁ]rz 21:1L é%mbp t grségi as eelrg@(ifl a?w%’%ﬁd ?ﬁ\%?es%gta{l% thereof.

flltratlon and washed twi ce with ethanol. The sol i ds
S%Et’h%sﬁ bf 51(89°1 &¥o-3-3Q0-1]208ih§drd-fh dbI-3%lidea eine ity -2\ 4ubiivethyl-1H-
e sol | d@ﬁ%ﬁ' ﬁbmoiﬁlé\hdw@i D5 Aot 133HethyIRamidd) -

were collected by vacuum fi'ltration and
washed twice with 40 % acetone in wat he solids
were dried under vacuumto give
5-[5-fluoro-2-oxo0-1, 2-di hydro;indol - (3Z) -yl i denemnet hyl
1-2, 4-

[0034] 5-Fluoro-1,3-dihydro-indol-2-one was condensed with 5-formyl-2,4-
dimethyl-1H-pyrrole-3-carboxylic acid (2-pyrrolidin-1-yl-ethyl)-amide to give the title

compound.
[0035] MS +ve APCI 397 [M' +1].

Scale-up procedure:

[0036] 5-Formyl-2,4-dimethyl-1H-pyrrole-3-carboxylic acid (61 g), 5-fluoro-1,3-
dihydro-indol-2-one (79 g), ethanol (300 mL) and pyrrolidine (32 mL) were refluxed for 4.5

hours. Acetic acid (24 mL) was added to the mixture and refluxing was continued for 30

11



di met hyl - 1H pyrrol e-3-carboxylic acid (86 g, 79 %
yield) as an orange solid. 'H NWR
w@ chonmtdayd sul f oxi de-d6) 6 2.48, 2.50 (2xs, 611PCRKEIB)/005281
6.80, 6.88, 7.68, 7.72 (4xm 411, aronatic and
vinyl), 10.88 (s, 1H, CONH), 12.12 (s, 11-1, COOH),
13.82 (s, 111, pyrrole NH). Ms mz 299 [M1]. [0037]
5- [ 5- Fl uor o- 2- oxo- 1, 2- di hydro-i ndol - (32) -yl i denenet hyl

minuteks: Bhdmektimtvisl cobldd t@ydoﬁﬁ){eﬁ‘fp%r&@re%& Yhd &1id§ b@llefcﬂ&loo}g\)acuum

and di met hyl f ormam de (500 nmL) were stirred and
filtratigreanxbwashad dwvick withosthanol. dihdisokddnyeastimed fird$SPhoinitesin 40 %

sectong Vst ATy B A 16 1 Brec9riasdd (65 By Thnobids posze
collectga-?)y ‘Oﬁ‘&ﬁmﬁﬁﬁiﬁﬁon IRewainel %ﬁ;e%ﬁl 4634 & gﬁﬁjle filﬁva?er.hﬂférs%lids were

nmbi ent tenperature. The solid pro
dried u«ndbﬂ \eactlmd th givedebuftnordi2-¢xaat, izaimmmmmmm) yhdehemethyl] 2,4-

dlme’fhéf{ F@n gryarsbmxyhcf é%eéeé 'ﬂ§ yaeévg)%g%%og%@gtéé%q{ 'en MR

IR N 15200 Sl AT i
mammmn ] SH, CONHYY 12 2 GXD H), 1 .

aroms 2-di h?grl? ?Bﬁ(golfﬁ( 32) - 3Ir| den(epr(reI{Ihglo]o 23 glz r(rsétlﬁlypyﬁrcl)-l-em

MS ’"/699?8}4\9 13- carboxylic acid (2-

pyrrolidin-1-yl-ethyl)-amde (101.5 g, 77 %yield).

e R e S

1623-2dtboRByl@baci K0 gf bhd didd@Rormambds sﬁoﬁm v7 d Shirrdd R
pyro ; 04}|,—| acfoqr;lat |g2 and vinyl), TO 8(8 (s, ) v Cg\l

benzohgn@zxow ylegytna(ﬁumﬁbylamu@)Mphmrmhzxa@@r@mighat@%@u 2-

v P RS ol B RETEER M A HE i v

stirred BSitd Wré A binHicrthems@htRd, Thé ){olﬂf %I%d@&lvyﬂbﬂ&téd‘by duBHs
sol vents. [0038] Aﬁprom mat el y 5 nmg of th

filtratigyoingdiwashhd Wi sthanah The solsls ware $rmytwaghed by stitiriagsn ethanol (500

wei accurate to Sol vent s

mL) fom%ﬁ%%&é gg P ap. ﬂéoq}?gtosm%@r{smpgr&r%rﬁheeﬂaégg S el opllegied by

ot .S | | _
Vacuunz gigcgaeigﬂnéﬁlé&ég %Eikth Eg&’lg Iﬁggc}l‘;rﬂa?é} th& @96 ¥l vgg H10¥85-2-0x0
1,2-dihydsuiali by (3@hstdsrethettyi |- Il,d-dmlnthU$H€by$1®dﬁ BIIcaﬁbﬂxyl&Sacl& (2A0

2004/ 076410 PCT/ US2004/ 005 ) .

pyrrohdln-l—yl -ethyl)-amide (101.5 g, 77 % yleld) H-NMR (dimethylsulfoxide-de) & 1.60
(m, 4H, 2xCH,), 2.40, 2.44 (2xs, 6H, 2xCHj), 2.50 (m, 4H, 2xCH,), 2.57, 3.35 (2xm, 4H,
2XCHy), 7.53,7.70,7.73,7.76 (4xm, 4H, aromatic and vinyl), 10.88 (s, 1H, CONH), 13.67

(s, 1H, pyrrole NH). MS m/z 396 [M+1].

GENERAL ANALYTICAL METHODS FOR THE DETERMINATION OF THE
IDENTITY AND PHYSICAL PROPERTIES OF POLYMORPHS

Estimation of the solubility of a polymorph in various solvents.

[0038] Approximately 1.5 mg of the polymorph, was transferred to 10 mL glass
vials (tared) and was weighed (accurate to 0.1 mg). Solvents were added to the vials (one
solvent each vial) in a step-wise fashion. After each addition, the vial was capped and

shaken. The dissolution of solid was visually observed. If no obvious dissolution was
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observed, nore solvent was added i nmedi ately. If
di ssol ution was apparent, the vial was left on the
wheseh7dsor at | east 30 m nutes before the nextpemusionooms281

of solvent. This step was repeated until no crystals

were visible against a black and a white background.

The solubility was then bracketed by dividing the

wei ght by the final volunme and the vol une before the
observbd@Shore 36 bAt w213 adtid Andedib@ly. GFBisSa LA &8¢ a%d&?eé@,qﬂé {HaPWas teft

of 10 nL solvent, the solubility was expresse as
on the bessrd fonhatrieashd0 wanghy beforei thievett pdditien bf swliento Mhivestepl Fas

the solid s conpl.etely di gsolve fter the first .
repeatd iyl i Yoo A CIe SRS U iy Vs e bouadTha solubilit
was théll Babi&fed Pl h‘ggDﬂY@ Weht b? yd A6 vB¥inidadSRL V@lﬂﬁerlr:)gfo%f the last

volunme. The solubility values were expressed as

additioAl [If a solideenaimed sfterthe addition of &eindt solwatnthesaheiftyuwss expressed
t ' ion, of th H .- [ ubilit fil f
oo B R o B P S LS it

. ' i S ‘
e INFEACHBEANE SO 10 St g
dividedjbyatis sulvaht voluraelf The scdnibilityovadusstwedé etgressp® hymerah. Wais
.added. The vials were wapped with alum numfoil and
exPeripeis Hers conduiehat ropmyieRe@Es.| owed to sit in the fume
hood overnight prior to any further treatnent. Powder

a i ' f . 4 X-
Detemé!n? ?ggtk P{)ernm Wiu_lssxa|g>hel{rl ﬁéﬁ%’g l%@?%‘g}%lg%ﬁtr ag ;éyAdv anced
DO R R 5 e S Rioms haraaSis coberhiiapes oher HCLor
NaOH,%ifﬁi;ﬁng%i glamcpp R8I wee s RAY §Fa wﬁg @és?@%l.d' siHcidf

provi de em ssion of 1.54061 and™a so -state
amounied the pelysouplesagatdedt The vikksewére amppyeertith dumisim foil and

ontrol I ed using,.tube divergence and anti-scatter
manuafly halny; Toergere AURMPL st e Hgnct Overuglitaior finy further
treatmdn€cei ving slits of 0.5 and 0.2 mMmmwi dth. Data were

collected from2 to 35 two-theta using a step scan of

0.03 /step with a one second per step counting tine.
PowdeBX-nayadiffroctich (FXRD).| oadi ng st ai nl ess steel sanple

cups with 9 mmdianeter inserts were utilized for the

G001 | TRRider XRawdESctivi wadiRekered 0tifg b ISeink X2 asked

) were gently pressed by a glass slide %o ensure
Diffracep Susiemiopgrabing wedas SphéagslgMﬂf.@ Tslu?Gacend MisdosoReVindofvadeT 4.0
softwar%].c Tﬁl@ lsycljs%rg uses a Copper X-ray source (45 kV and 40 mA) to provide CuKa;
emission of 1.5406A and a solid-state Peltier cooled detector. The beam aperture was
controlled using tube divergence and anti-scatter slits of 2 and 4 mm and detector anti-scatter
and receiving slits of 0.5 and 0.2 mm width. Data were collected from 2 to 35 two-theta
using a step scan of 0.03 /step with a one second per step counting time. Scintag round, top
loading stainless steel sample cups with 9 mm diameter inserts were utilized for the

experiments. Powders were packed into the holder and were gently pressed by a glass slide to

ensure coplanarity between the sample surface and the surface of holders.
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13 WO 2004/ 076410 PCT/ US2004/ 005281 Differenti al

scanning calorinetry (DSC). [0041] Differenti al
w@eaaniaw cal ori netry (DSC) data were obtai nedP@EFUSIYOH005281

DSC calorinmeter (TA Instrunments 2920). Powder 1-10 ny

was packed in an al um num DSC pan. An alumnumlid

was place on top of the pan and was crinped. The

crinped pan was placed in the sanple cell along with

Differ@iti#? SeinhiR@falefinRtFe{DN@)ce. Tenperatures were
i ncr easedﬂ? 300C fror%e)goc at a rate of 10C/ mi n.

804]' 20t sAhh0366 RN, 8998 ol S R560R MRng a DSC

calonnmtﬁr(@ACh&eumBQMﬂO)M%wﬂauhﬂG@hg \Oasspdck@cbﬁﬁrmwmm DSC pan.
di spersed between a m croscopy slide and a coverslip.
An alupyiggp lid yvas pdase patton af the pan mas @rmpe%Eheg@mlp@d pamyb@dalaced

0 render Rers
in the SR A0 Blh R bl reRR0E T REEELEE fhpiirasedto
300°C$ﬂo¥rﬁ30°(§éi%ﬂ@te odndechygt al 1inity of powder ed sanpl es.
When a hot-stage is affixed to the m croscope,
thermal events observed by other techniques (e.qg.,
Polarizeddight maicrasgPryi netric analysis (TGA)), may al so be
vi sualized. Fourier-transforned infrared spectroscopy
(1604 2R) . Mjcdos¢8py Mok ywrmiuphd&ampl(ﬁymmeHSqummﬂd flight
i nfrared anal ysis s ets | nf rared
microstben BaPeE N RGBSt Wb Bt G LECneFGp batonguisgeory side
0
SRl et S8 TR T B R MRS MBS e e
render gmd drspdﬁﬂbmoﬁ\meepowﬂenmqﬂe dMicroscoppwiak ased toainsdso paticle size,
i 1izing pp- Genzel apodization. The final FT-1R
shape, g%@wtgllmgb pgg%\ﬁ{iggd sayaplesh diER A Apt-segaqis affixed to the microscope,
thermal: % set{bﬁgéﬁfgﬁﬁ% ?r%llrgg cﬁvggﬁ& E é? (?itﬁlge%gra%r%é‘tﬁ]c Aglg% ('FGA))
mayalﬂﬁhmdrlh&ﬂi}ted ube and was exposed to 1.00 WIr 1064 nm
| aser light. Raman spectra were obtained from3800 to
100 cm1. The data were collected using a N col et 960

Fouriepfraustarmediafiared spestroseanypFddR).

[0043] Polymorph samples were prepared for infrared analysis as KBr pellets.
Infrared transmittance data were collected from 4000 to 400 cm-1 on a Nicolet 760 FTIR

equipped with a TGS detector. Sensitivity, expressed as instrument gain, was 4. Data were
processed as a Fourier transform utilizing a Happ-Genzel apodization. The final FT-IR

spectra represented 200 individual scans.

Fourier-transformed raman spectroscopy.

[0044] About 2 mg of the polymorph was packed into a 1.7-mm glass capillary tube
and was exposed to 1.00 WT 1064-nm laser light. Raman spectra were obtained from 3800
to 100 cm-1. The data were collected using a Nicolet 960 FT-Raman spectrometer equipped
with an INGAS detector. Sensitivity, expressed as instrument gain, was 8. Data were again
processed as a Fourier transform utilizing a Happ-Genzel apodization. The final FT-Raman

spectra represented 200 individual scans.
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with an 1NGAS detector. Sensitivity, expressed as
instrunent gain, was 8. Data were again processed as
w@2Fenrdser transformutilizing a Happ- Genzel PCT/US2004/005281

apodi zation. The final FT-Raman spectra represented

200 i ndividual scans. 14 WD 2004/ 076410

PCT/ US2004/ 005281 Rotating disc intrinsic dissolution

rate (I DR) determ nation. [0045] The |IDR was neasured
Rotatiﬂr%gm 1ﬁ‘trfdsh,e&1sﬁﬂﬁﬁ&n WiR (EDRPA G Hina e «g{]ut lon system

di ssol ut1i on process was noni tore In SOFTE

'0[6@153 cfngab %ijgsua ak 42ﬁP en 6 eﬁi[f{%soﬁtpgn system.

The difoRpidH @rdd@@s \Gmbﬁﬁ&f@&i 1rij§o$1€e iﬁl@ﬂénceh lRenteRaEy R AD6.2 hiusing the
powders were conpressed in a stainless steel (SS) die

fiber optlc prabe with 10 dpta paims taden pe) mimitn glaptepes the e@’dp@B@éldlsc for

h d 3/1 HS
the xgispimeht I et P Cmietsbing Seip Boreh s8R o Githt
3/167) aélﬁg a hhg@pewst@aq%s}bémhf(efmmt@@w Rhd 1812 B2, B 1P

of the drug into the die cavity. A SS base pl at’e
. punch we$ myertaskinty the Yietas distamedfabout 36 eteaving abavt 1/¢” fo"flpmcement

o oo R B e b VB o0 e o

cover tﬂe 9:% | Be @ﬁt]ve%&nﬂﬂy Yvab Hen3erbtb S 2-bbiendHid, %gé%rgﬁrc%ress

er was renoved fromthe Carver” press an
was uswla@ uipresd tinaodwvéer lat toH]eO(I(blbaH&?\/(l)(thBl) fpes IrIﬁhutbQ The d1e and

rel ax/ expand. .The die was then tightly attached. on th
holder wgér%meﬁ% Ve Presf,and awel)ugﬁl@ Pag Ppligrkhackaditds to allow the

11 tté%éi 80 .

pele 313 0O T2 0 0 BELL i ML SIS 355 B oo

The enuhaepdmoh aed dla msbewdﬂy adritaiaingdhd drugmpebittaciti bke fBE 6f the The: pellet
ie was raotated . at 300 rpmand was |lowered into the

exposeg NS 6@9?\(6@&8 A PR3 U |04 B WoR attaqhig 9 2R Pléﬁﬂéimthe The

i AR R 105 G5B RSN T g

1n1tlat1dilﬁ@ﬂ<thé dftRyokectioh@rddfa) Th&'ﬁﬁs@laﬁ@h aReliiugtivad &é%ﬁl@@dtah& was
first 3 mn provided a baseline value for eac

containgd i POR n%nW@ﬁwﬁkmbeakm@ymxsg@I 1909 nlherdsid eatlect during the

first 3 rfl%{lfm%%ig(ga ggseeﬁ) \ﬁlg éfghﬁ% g?rijeltac P 18509%%0&6)([1351&{116{1{; drlbercgasomuon
mediurk 08RaEd YR ek @slutidn 50.0f NOMTT bl do3 bp Thedie %s Pbsitioned

di ssol uti on vessel and about the sane distance from
such thatthe ﬁr@gompggtrw@sc@out 2.5" from the bottom of the 500 mL dissolution vessel

and about the same distance from the liquid surface.

[0046] The intrinsic dissolution profile was plotted using Microsoft Excel and the

intrinsic dissolution rate was calculated automatically by the program according to equation

(1)

-1 . -1
- - Sl mlL 3
DR (mg » cm 2 . 1) _ Slope (mg e min - ) « 300 mL

0.177 c¢m €))
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[0046] The intrinsic dissolution profile was plotted
using Mcrosoft Excel and the intrinsic dissolution

WO 2108/0v&$0 cal cul at ed automatically by the progPEmUS2004/005281
according to equation (1). IDR(my cm-2 mn -1
Slope (ing nm. mn -1) 300 m. 0.177 cm2 (1) 15 WO
2004/ 076410 PCT/ US2004/ 005281 [0047] The vol une of
di ssol ution mediumwas 300 nL. The surface area of the

p t [ .Ut oF [ S
TRP] BT SR AR AR Bt e gt e
pellet BkFos8d to esolwitni meliag Wl er. clet Efgtimapéisi Bt atdiolution run
Physi cal Properties of
was ugia]lg .16 myprbwt Yapxaict, a3 ngedaddr oi ndol - (32) -
yl i dennet hyl ] -2, 4-di net hyl - 1H pyrrol e- 3-car boxylic
aci

e S abidn R¥Y P B ire]él bt 5-%[].1191(6”0-590')(%50 S rggl4d801- 37)-
oty Blierbad i o x84 Rifydratitiod o2)
ylldelgpft;g rg%— ) j}héfkéqu;[];r)r}g‘ra erdrgahox i a?lg g-_pyrrolldm-l-ylethyl)-amide

yl i denmet hyl ] - 2, 4- di met RPmexBhs, r ol e- 3- car boxyl i ¢
-~ > : e o TN
e Tt L e
ylidenpethyyip2 ghdimethgt-H-miroldi@-caborpliandd (2-peralidin-d sdéthyl)-amide were
. .behavior, and their solid-state propertjes becane
identifi¢aye Haesthamyodyapicrelationship beipeen thetye pelvaarplys fommes ¢idhe
comn 808863 DL AL R PR bt
' apparémder sotid fnaeseddcaiod ahd Gorgiredir ptdcgss dotral daiighdcEve phaveeBeutical

i the two pol ynorphic forns of the conpound and to L
ingredi¢pd (ABY apanzgactuse, Iher§@r¢,@n§f@ﬁéva§rm£eﬂp ugdergiane gheptability

. | echni . L] RD. . .
rlsticf i AEGNRAYRIEh By P04 Rbbhd fod sl gt
solid-4d8e, ropeﬁﬁl%slii@hﬂgiat%rie{y(lﬁ‘%@dhnﬁ{?%s asd | Mﬁﬂt%@mﬂmmi, BYRaman

of 5-[5-fl uoro-2-o0xo0-1, 2-di hydr ol ndol - (32)
spectrosdogmmadaringil Jight micgeseershand RBChyr r ol e- 3- car boxyl i ¢

acid (2-pyrrolidin-1-ylethyl)-amde in various
Solubagl vents are presented in Table A The experinents

t?’e carried out using

[0049] The estimated solubilities of 5-[S-fluoro-2-ox0-1,2-dihydroindol-(3Z)-
ylidenmethyl]-2,4-dimethyl- 1H-pyrrole-3-carboxylic acid (2-pyrrolidin-1-ylethyl)-amide in
various solvents are presented in Table A. The experiments were carried out using

polymorph I at room temperature. The solubilities may be divided into three groups.

Group I

[0050] Solubility of 5-[5-fluoro-2-oxo0-1,2-dihydroindol-(3Z)-ylidenmethyl]-2,4-
dimethyl-1H-pyrrole-3-carboxylic acid (2-pyrrolidin-1-ylethyl)-amide in isopropyl alcohol,
CH,Cl,, ethyl acetate, acetonitrile, acetone, chloroform, toluene, hexane and water pH >6

water: the solubility is very low (<< 0.3mg/mL).
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pol ynorph | at roomtenperature. The solubilities may
be divided into three groups. Goup | [0050]
w®dogbrd4ia y of PCT/US2004/005281

5-[5-fl uoro-2-oxo- 1, 2-di hydroi ndol - (32) -yl i dennet hyl ] -
2,4- dinmethyl-1H pyrrol e-3-carboxylic acid
(2-pyrrolidin-1-ylethyl)-amde in isopropyl alcohol,
CH2C12, ethyl acetate, acetonitrile, acetone,

rm toluene, hexane and water pH >6 water:
t@”%ﬁ]fﬂgbulut is very low (<< 0.3my/nl). 16 WO

ST %@%ﬁ%?ﬁ 008 AR LB Ry st o

(0.1 —P4 HRIhi §, Y)u’c Sppohis sl gnl % t1{ 91%116r Paft saTabNkids 111%1\76%%[&@1%@ L

significantly higher than solubilities in solvents of

Goup |I. Goup I'll [0052] Solubilities of

5Qrbug [llior o- 2- oxo- 1, 2- di hydr oi ndol - (32) -yl i dennet hyl ] -

2,4- dinmethyl-1H pyrrol e-3-carboxylic acid

( Poqme r ®onw11meboylse[stfwo}oamx@e1 Rldll@idfﬁihdlt)ll(sm if@d@tﬂ&thyl] 2,4-
di met hyl f or mam de and E wat er :

dlmetéﬂr%ipmrplﬁ -3-earpestydiciagid (¢ Hi’iff@ﬁdl(lbl -ylethy) )ﬂzynde [l@églsqthylsulfomde
(DMS@ gln%ei’&h&gf nnﬂ:g eg(%ﬁgj gr?c%gialf%% g éxoeir olublhty is relatively high (>

1mg/ﬂ,1L} dennet hyl ] - 2, 4-di net hyl - 1H pyrrol e- 3-car boxylic
acld (2-pyrrolidin-1-ylethyl)-am de polynmorph | in
various solvents at 23 T. Solvent Solubility

1 [958 r Tzqm A. Bstimated spiwbaity eﬁﬁ[%fhlprCGZ@@s-lzZ Ehs@omdol (32)-
y11der)6ne?k},ﬁb 9{1 %1 TH-pyrroAIle-g%arq)onglc acn% ilz-pyﬂgildln- lgt%%-lamlde

polymorph I in various solvents at 23 °C.

Solvent Solubility (mg/mL)
1 Water (pH = 2) 3.11
Water (pH = 6) 0.005
2 DMSO 1.5-3.0
3 DMF >1.5
4 methanol 0.21-0.31
5 ethanol 0.17-0.19
6 Dioxane 0.18-0.20
7 THF 032-04
8 Isopropanol <0.14
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6 D oxane 0.18-0.20 7 THE 0.32-0.4 8 I|sopropanol

<

0.14 17 WD 2004/ 076410 PCT/ US2004/005281 9 CH2C12

W 2001276400 Et hyl

acetate <<0.28 11 Acetonitri | RCRHESDIO®S281

12 Acetone << 0.16 13 Chloroform <0.11 14 Tol uene <<
0.13 15 Hexane <<<0.13 16 PEG 400 0.30-0.43 [0054]

The pKa of

5-[5-fl uoro-2- oxo-1, 2- dihydroindol (32)-ylidennethyl]-
2, A-r@rmernyt pyrTole-3 oxXytic aci
(2-pyrrolidin a:H?L(ﬂéllethyl) a|Q342 is 8.50. As expected,
the |equilibriumsolubility|of this conpound is higher
at ljower solEthylaeetatd ( Tabl ¢<Ap.28 However, |the

di s§olution of a particle in a dissolution nmedium
depegnds—on-the pH in the diffusionlayer{ The pH

val ydlof t HeAeRtemiEE on | ayeF<iOP8 ntimate qontact with
the (solid (|PHh=0) may be obtained from equilibrium pH
of t SOt Ut neasureo Hmeter. Results are
presg%ted |'A%%gfe B. Wen|the initial pH|i s hi gher
than 10, the solubility of |5-[5-fl uoro-2-
0x0-|1,32- di hydsleiotsiah - ( 3Z) - ykodennet hyl ] - 2,]4- di net hyl -
H-pyrrole-3-carboxyllc aC|j (2-

pyr rie-din-11-y| j — Ther ef or e,
the |pP4 of t[fESlagsient | on at eq&i%i3riumis |al nost not
changed. Ch the ot her hand] if the initiall pH < 10,

nor € =t L OX0O- J_ 27 <<

di hyolr oi ndo yI i dennef hyl? 3 4-di met hyl -1 H pyrr ol
e-3-carboxy| ic acid (2-pyrrolidin-1- ylethyl)-am de

goes light 0 slopEE 4om and the| egoilo by i um soljution pHis
higher than the initial pHl (Table B). Thegrefore, the
dat a t that th—n islmaintained relativel y hi gh‘
(> 5), even ’

[0054] The pKa of 5-[5-fluoro-2-0x0-1,2-dihydroindol-(3Z)-ylidenmethyl]-2,4-

dimethyl-1H-pyrrole-3-carboxylic acid (2-pyrrolidin-1-ylethyl)-amide is 8.50. As expected,
the equilibrium solubility of this compound is higher at lower solution pH (Table A).
However, the dissolution of a particle in a dissolution medium depends on the pH in the
diffusion layer. The pH value of the diffusion layer in intimate contact with the solid (pHj=)
may be obtained from equilibrium pH of the solution, measured by a pH meter. Results are
presented in Table B. When the initial pH is higher than 10, the solubility of 5-[5-fluoro-2-
0x0-1,2-dihydroindol-(3Z)-ylidenmethyl]-2,4-dimethyl-1H-pyrrole-3-carboxylic acid (2-
pyrrolidin-1-ylethyl)-amide is very low. Therefore, the pH of the solution at equilibrium is
almost not changed. On the other hand, if the initial pH < 10, more 5-[5-fluoro-2-oxo-1,2-
dihydroindol-(3Z)-ylidenmethyl]-2,4-dimethyl-1H-pyrrole-3-carboxylic acid (2-pyrrolidin-1-
ylethyl)-amide goes into solution and the equilibrium solution pH is higher than the initial pH
(Table B). Therefore, the data suggest that pHj-o is maintained relatively high (> 5), even

when the bulk dissolution medium has a pH as low as 1.4.
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when the bul k di ssolution nediumhas a pH as | ow as
1.4. 18 WD 2004/076410 PCT/ US2004/ 005281 [0055] Table
wW®200E0f@ed  of PCT/US2004/005281
5-[5-fl uoro-2-oxo- 1, 2-di hydroi ndol - (32) -yl i dennet hyl ]
, 4-di et hyl - 1H pyrrol e- 3-carboxylic acid
(2-pyrrolidin-1-ylethyl)-amde on equilibrium
sol ution pH vaI ues of non-buffered aqueous rredi um at

t inO
EI }5‘ gl l}f)aﬁgp - 0Xo0- OfZS’ _Ei -Elh%{o OZ?%A; 2 (ﬁhﬁffﬁiﬂ@lr [ um) ylﬂenmethyl]
2,4- dlin?eﬂ)yl-ylﬁ pansteBhoaliox31id acid r@-tpbijtbhdhhl-lpylbﬂhgl)eaﬁde 0 qumlihbﬂum

pH carboxylic acid (2-pyrrolidin-1-ylethyl)-amde
solutigrgHvaluss o1 pen-HuHersd paegoss medivat alawpient taBpaahrs 5. 36
2.19 333.2 5.20 3.22 280.7 6.98 5.47 209.7 8.13

11064‘j 05’§ d‘--x 2]
SRt ek

PH 13 20 98 By '2 PYT
sol ubi | i ?’B’Ihiclaéldd? Wﬁgimrha 81‘/&) yRige, 2
di hydr o ed(tQZ)men@wb ﬁwa}erﬁmg) di met hyl -1 Hpyrrol

14366(,01[0 f‘jc acia(2-pyrrofidin-t=ytethyt m de
was not suUccessful. Very fine particles werie Torned
2.19upon di ss8s3zion of the initial drug in pH5X2 2.
Those f! e narflr\l es—went fhrnllgh a ) /Il: g '\filfnr
3.22nenbr ane| &%’ yielded a cloudy filtrate. A 1998 er
5.47nerrbrane %gﬁl smalfer pore (0.1 gin) Was natg {41 ed

O

because
6.73 143.0 8.31
7.24 141.5 8.49
7.61 95.4 \ 8.87
10.07 95.1 9.86
11.53 96.2 11.61
12.50 88.0 12.52
13.20 98 13.18

[0056] An attempt to measure the pH — solubility profile of 5-[5-fluoro-2-ox0-1,2-
dihydroindol-(3Z)-ylidenmethyl]-2,4-dimethyl-1H-pyrrole-3-carboxylic acid (2-pyrrolidin-1-
ylethyl)-amide was not successful. Very fine particles were formed upon dissolution of the
initial drug in pH <2.2. Those fine particles went through a 0.45 pm filter membrane and
yielded a cloudy filtrate. A filter membrane with smaller pore (0.1 pm) was not tried because

no immediate use of such data is apparent.

IDR

[0057] The intrinsic dissolution rate (IDR) of polymorph II was compared to that of
polymorph I. It was found that the IDR of polymorph II is about three times of apparent IDR
of polymorph I in pH 2 buffer at 23 °C (Table C). This result contradicts the earlier

observation that polymorph II is less stable and expected to have a lower solubility and
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no i medi ate use of such data is apparent. IDR [0057]

The intrinsic dissolution rate (IDR) of polynorph Il
woer®4oorpar ed to that of polynorph |. It was POUES2004/005281

that the IDR of polynmorph Il is about three tinmes of

apparent IDR of polymorph | in pH 2 buffer at 23 C

(Table Q This result contradicts the earlier

observation that polynorph Il is |less stable and

e RIS S L A AEMA AL b8 e g

be botulEbFieEry! EMEEHRindtion ntlie icmttatdeot'ﬁ)anetlmothaeinng HIWHrgc&s sohd—state
not wi shing to be bound by theory, one explanation to
convergien gighe pxrericrani cprditipns: Gonseaienty.JR&E53gd0§ be compared With the

e DYy MBLBARR, MOk oy o

drug ﬁéﬁl@t oﬂﬂtﬂﬁﬂ&@hu@mmd posiveasvidtnpe f thdwlidrstge e@hvetsmh
M croscopi ¢ observati on of the  drug

hypotB@qls eThecﬁolqu;f/hmpqmt on ﬂww@wm@%ﬁdﬂp e @esoaéménwbmntw
d-state . cgnve ot h eS| e f othe
orangg gy G B8 ROk ie QYR oM el 1678 Bl e otymormh
I had ¥&#verted B9EL §a@\das%@8i9 a§ R Pelle \i'atkEin)é&hthétWVﬂQﬂférdlé%ﬁhﬁlBﬁ medium
original pellet. It is possible that polynorph 1 had
(0.05%0RCE naHaZjbmféeer)us 2 cqsmsnmn effect, Itke fﬁéublbty mghq%rnfore the IDR
con dIS ut| (,0. 05M Ki
of the L FGrrie B 5 RN o gy ve iR bt o poiSmorph I
No oﬁ@i@ué &@513&1‘%%6 %Q@oﬂs@%ed%ﬁef {n8 pBBRMaYpH AryRRE Whd ex ?@Eéd tb$he same
[ ower than woul d have been “expectéd for ynor ph
(hﬁommonnmdnmulous col or change was observed after t he
polynnrph Il peIIet was exposed to the sane

S 1Y ortrelrb taghobs HEL Ra! cohBatSt iy hish i BoULApfbfBprph Land I
were M:s &&H%ﬁ’ﬁf&%@gvé &séﬁ@tlcﬁpﬁ&ﬁugﬂ 3RV et A IBRAUMR color of the

ver, no change of color of ‘the particles was
partmdﬂss;%\oéderaﬁd dtdeest liﬁllmtemafcfs tleef quspentsion veasspadtes i Tdns weaslt agrees
ved

This result a vvlth obs
with G obisr kORISR § 1y fPobER &ﬂcievrqns th pqivep @ffhe dissolution
i
oSSR SR N ARG, S it 19083 0 .
One thy Hﬁbr thalstispendings wery padplaedd, bﬂaeg«s—talp&né]le@hspwa]rystals presumably

prepared, orange-red needl e-shaped crystals
HCI sgkt exystads |a19,peared 1n both vials. This resulf confirms that the solubility of HCI salt is

lower than the solubilities of both polymorph I and II in the medium used for dissolution
tests. It is also possible that compaction prior to the IDR experiment modify the crystals of
polymorph I and render it the ability of rapid conversion. The XRD pattern of polymorph I
pellets compressed at various pressures show some degree of amorphous content, which may

be connected to its rapid salt formation during the IDR experiment.

Powder X-ray Diffraction (PXRD)

[0059] Distinctively different powder X-ray diffraction (PXRD) patterns of two
batches of 5-[5-fluoro-2-0x0-1,2-dihydroindol-(3Z)-ylidenmethyl]-2,4-dimethyl-1H-pyrrole-
3-carboxylic acid (2-pyrrolidin-1-ylethyl)-amide were observed (Figure 1). Such an
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HC salt crystals, appeared in both vials. This result
confirnms that the solubility of HO salt is | ower
w0 ban/otdaeo sol ubilities of both pol ynorph | andP@T/Us2004/005281
the medi um used for dissolution tests. It is also
possi bl e that conpaction prior to the | DR experinent
nmodi fy the crystals of polynorph | and render it the
ability of rapid conversion. The XRD pattern of
| k
obsergﬁg)vﬁv%gg%ts C}he Qﬁls eﬁ éo%%&ﬁgﬁ%oﬁﬁgﬁﬁﬁ% eﬁétgf‘eslb'ﬁgsand Raman
spect@@dbjb@&ie@duie@ tb TcSnﬁi@iDt}ﬁ pd@iorphisimedfiSefs- ﬂmtrrbmgoytdﬁe 2l dy/droindol-
eriment. Powder X-ray Diffraction (PXRD) [0059]
(32)- Tt b ey o plsudterons yipots, CrmAtidan T -Viethy):
PXRD) patterns of two batches of
-[ 5-fl uoro-2-o0xo-1, 2-di hydroi ndol - (32) -yl i dennet hyl ] -
2,4-di methyl -1 H pyrrol e- 3-carboxylic acid
IR anPRAMANISpéctiodcoplyet hyl ) - am de were observed (Figure
1). Such an 20 2004/ 076410 PCT/ US2004/ 005281
0 a 0
R e T g 2R S P ppocu
variatirse drd cjeaﬂym‘bsemd hethpm]la;arfor ﬂnhltwnﬂ:ofms of 5-[5-fluoro-2-0x0-1,2-

. o-] - 0-2-0
dlhyd(%%’el z@mﬁ@m%}mlf %ﬁzéd ﬁglrpyrrﬂle@ RGPEYIES 36 [FoRyrqlidin-1-
ylethyg)-gﬂ:li&é. B s Ehe: loﬂhgéj% Vhrintidh hbéﬂlv): ch 98 thé Blb?ﬁ%h
pectroscg IRan Spectra are shown In
assochategiLto else 18- Iz’ﬁanid G=Cr npiimtal gmhps oBhentoﬂ@:lulesv mhemtare)m]so some

are clearl observed in the data for the t For.ns
changgs plseryeddp )gaezc-g—;( gfrefching modes of the two forms. Solution NMR data (in

o PSR Ao CERE L o Y o,

2,4-diinfetigaeT-pyrrolb3esgboratit abldqmyhramhweylefmr)mlde metdwﬁentlcal
vi brati onal npdes associated to the N-H

confifmjpg thap heth p@lmh@ffowfrﬁa[%ﬂwé@ ommé#edlbycbowigb(%)

yhdelljﬁéj[ﬁ}/l@\g Ul?(g rglms y(i) gﬂe{)}%’? ﬁﬁ@lﬁ(gﬁ )ai(lé &f %g‘%@&]ﬁ 1”?1@&&1) amide are

chem&@ﬂy ﬁfﬁ@ehénﬂ TaBbfdrk, aﬁlfy vibrational spectral differences between the two
| uor o- 2- 0x0- 1, 2-di hydr oi ndol 0%35[) %Ill dennet h¥l ]-
samp12>s zsldieﬂteduwtpsmiqépwlﬁn@o & doapsiod Sdéifdporo-2-oxo-1

kRS DTS s GBS i pyotiain.

ylethyd)-hidel Uor o- 2- oxo- 1, 2- di hydr oi ndol - (32) -

amid

[0061] An inspection of the IR data for polymorph II shows the appearance of a
broad vibrational band at 3198 cm™ that is not present in the spectra of polymorph I. Broad
vibrational bands at this frequency can be due to O-H stretching. The IR data for polymorph
IT also lack the C=0 amide carbonyl stretch that is found in the polymorph I spectra at 1631
cm”. Conversely, the IR data for polymorph IT exhibit a strong peak at 1589 cm” that is not
present in the data for polymorph I. A vibration at this frequency is typical of C=N
stretching. The presence of C=N and O-H stretching modes, coupled with the loss of a C=0
vibration in the IR data for polymorph II, compared to the analogous data for polymorph I,

suggest keto-enol tautomeric differences between the two forms. The location of this change
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yl i derunethyl]-2, 4-di met hyl -1 H pyrrol e- 3-car boxylic

acid (2-pyrrolidin-1-ylethyl)-amde are chemcally
weowiwzd4ent . Therefore, any vibrational spectrBtT/US2004/005281

di fferences between the two sanples is |ikely due to

crystal packing of the two forns of

5-[5-fl uoro-2-oxo0-1, 2-

di hydr oi ndol - (32) -yl i dennet hyl ] - 2, 4-di net hyl -1 H pyrrol

amon% %é%e%%ﬁﬁ%fen%aﬁ%orfyl gro(ug§ Psyr{%)rt Q{u%a{—ﬂow %reﬁgysb 1tt1?1 oqrﬁ‘lte CH,

vibratf#wehd Tred &R PR dAEEpRT afR798rcaabinyd i@v@mm@hahmas 8t2798 and
3198 cm -1 that i's not present in the spectra of

2776 ol ympelymorph Bdetacuggashihat the aeelizetism sayttalirlace at the amide

d o H d
moiety GFREN AT P obP el D RER ke Migniish e o
amidedit athe tHTAR (s:{géctxfa%ﬂ‘b@tﬂ ﬁbl%rh@FHQWfHHhBﬁrﬂ mwgﬁé Qa TaE Raman

1631 cm 1. nver s.eI%/ R data for g ph |1
spectrexaid (Figura 3} also slapw siakilaa diffes@gechatween pewders Ofﬁhﬁ ’WVO polymorphs.
present in the data for polynorph I. A vibration at

this.f enc is typical of C=N stretching. The
POlar&egiéﬁ{E WY and O H stretching nodes, coupl ed

with the Ioss of a C=O vibration in th? IRd a for

pd9863br Foth po W&@Wtb&eﬁr@g@mu@a@ { microscope.

i S B oy BP0l R Lo

PXRIY\GatZd T é @A 12136 pbiSABsH 04O ﬁﬁﬂ:h saatiagthhm thoké I’If)lﬁ)lymorph IL
am de carbonyl groups is not known. However, the
splitting of the CH2 vibration in the IR data for

TherpepypamisStabBity 2708 cm 1 into two vibrational bands at
2798 and 2776 cnl in polynorph Il data suggest that
t H¥fferotiadlzwuinng Qajoriakey @¥de at the anide noiety
adj acent to the nethylene group, possibly facilitated

byo@s3] otRE e¢hna b@bbthtpbgfr@rbhs shoivci fibentmelting p‘EﬁIﬂt Rnd dlfferent
spectra of both poly Ehs were shown in Fi

enthamrﬁmeltsrpge@tab@ G g ire eyt o mb o i opH; 3 C higher than

T R .,

polyntrpiehédr @M@lﬁﬁi@m#éﬁb@lﬁrep () hahjgheﬂnblltlggtpomt pb@mpen also has a
Ther ef or e, bmh'ﬁ],?;l ynorphs are crystalline, agreeing

highenenthalpy ef mekingg Tdiereforacthe Hefﬁ@&ﬁsﬂ@ Iumghsﬁt h’cérﬂiiﬁstwo solid
Form%r H%glg I}O&FOB%&IWE?E%CE OJM% 1ng pomts 0 servm(‘f%y homlaglgeerrmcro opy show

similar difference (about 3 °C). From both DSC and hot-stage microscopy, no heat event was

observed at temperature below the melting temperature of each polymorph.

[0064] Table C. Melting points (71,), enthalpy of fusion (Hj), and intrinsic
dissolution rates (IDR) of two polymorphs.

Physical properties polymorph I polymorph II
T (°C)* 256.3 259.4

H; (I/g)" 55.78 85.44

IDR (n=3)° 1.08£0.09°¢ 3.54+0.15
(mg/min/cm?)
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Thernodynamic Stability Differential Scanning

Calorifnetry (DSC) [0063] DSC scans of both pol ynorphs
W@ bawodisid erent nelting point and different ePtTrEEw94/005281

of nmelting (Table Q The nelting point of polynorph Il

is about 3 C higher than that of polynorph I.

Therefore, polynmorph Il is the thernodynam cally nore

stabl e pol ynorph near nelting tenperature. The hi gher

: al;{d:ﬂl%% %EAME?E??{%; ;? Bﬂﬂh%ﬂgi?g@ hlsadél @ﬁ@?gggd%gsﬁggh Ge mﬂ{g it is

e two solid Forns are nonotropicly
pH#klbt&’f@qo OVRN HiChgnd0./060\d Kilipatr23e’€. by hot st age
¢po 1m Cr,0sco y SQ%{P .Ssim I ar di fé{c@%&&%@ab@ﬁmé\?&q@%valuedoes
nOtreB%@W]&jtr!éﬁmPeﬁf)@e@P TE]éI ow the nmelting tenperature
of each pol ynorph. [0064] Table C. Melting points
(PARD, enthal py of fusion (H), and intrinsic
di ssolution rates (I DR) of two pol ynorphs. Physical
p @065} t iTesdeparhymothp helhtiyrathymmrdyharhic stéﬁ]]h@@&lah&fsﬁlp%etween two
259. 4 (J/g)" 55.78 85.44 |DR(n=3) 1.080.09 c
polymgreiga § (CHﬁY‘?Wlﬁ}’l gHyergneniyyas ebaﬁtw@ém room temperature using
PXRIf’GfﬁéJI%Z—QIQs4£rQQI§o%§&1n'f%JI§Bn9 tenperature and ent hal py of
fusion was neasured SC. The nelting point is
taken as the onset tenperature. e pH =2 buffer (0.01 N
H@O068 d The Gkillvtl Kfishn alouRBre€dgnizeRbhtith® thebmbdynades geisity of the
sol ution medi at ed phase conversi on. The neasured |DR
polympgph i qygeiion Wik depepd W nyperof é@tqrmn@ﬂdmgebut not limited to,

sampl@h z?\é%%‘xqﬁ%#it% P g{ﬁ Illnggzqg ]s,tlr}[ ’id‘gfﬁeg% @ %I:?.F V\\%ﬂlzed, the

relative ratio between the polymorphs present, the solvent used and the temperature.

[0067]
resulting solids as identified by PXRD.

Table D. Suspension crystallization conditions and polymorphic nature of

Solvent Initial solid® Resulting solid
by PXRD

Methanol I+ seeds of I II

Ethanol [+ seeds of I ND’

Acetonitrile I+ seeds of IT ND?

Acetone I+ seeds of I I

THF I+ seeds of II I

DMSO +H20 | I+ seedsofII ND”

(1:1, viv)

Methanol I+02:1,ww) |IO

“ Polymorph I used here is the lot 2008. Polymorph IT used here is 35282- CS-11.
> Most of the solid went through filter paper. No sufficient material was collected for PXRD

analysis.
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pol ynor phs, a slurry conversion experinment was al so

studied at roomtenperature using PXRD. The results
wae®@4sihamwn in Table D. [0066] The skilled artiBerusmod/eh5281

recogni ze that the thernmodynam c stability of the

pol ynmor ph in question will depend upon a nunber of

factors, including, but not limted to, sanple size,

stirring rate (if the sarrple is stirred), whether a

S

OO YRR 1AL S B B PolE SO TR e Vi race

amouhesfipi@horph 1T idéﬂ)ﬁ@]crjﬁ&ﬂﬁ 1& 1D.mBgdpenialsoMThe suspensions were stirred
crystallization conditians and_ pol ynorphic nature of

by magggtig stirrge dansites2 weeksdhefre theaiplifly woserpteredh ﬂ%ﬁtﬁlyzed by PXRD.

Resulls¥hblva é ?ﬁ‘ﬁ%thgrrol Eﬁﬁ Héett+1{%gsu§}§gnklgg (P @Q RB%}OQ&FE' L.e. polymorph

see ano + see

I convAee t®Polfroksh 1 medsegatisy Hk tivd scb\l@enté\c TheBhre, the 8286500kt that
Il Il THE | + seeds of Il | DVBO+H20O | +seeds of 11

polymqeph g thermodyppnigallyapese stable than polymorplyhef raqm temperature.

Becalf) g ggf)r/% hh h gé%]g(g gg)% %é‘t') %fteg]r quts t12 Q g@ﬁ%%é%??@@&g#olymorphs
are mbllftrtwwﬁuﬁ/lréma %ﬁﬂ h Ik i3k 81ableBdIL kdth teM@Serature to
collected for PXR ysis. 23 WD 2004/07641

meltipaemps2004,/ Ho5284r, p@lo'm@a:]h Immyam srphlelm teﬁmhn@roﬁm (THF)
ded
sy o P e kBB G T R e GRE LR AP o

solubilitPisHiés BRNEALAToMBE §lo% édhrv&qmnbanaﬁgnet ic stirring
bars for 2 weeks before the solids were filtered and

analoyzed by PXRD.
[0069] While not wishing to be bound by theory, it is possible that THF molecules

interact uniquely with 5-[5-fluoro-2-oxo-1,2-dihydroindol-(3Z)-ylidenmethyl]-2,4-dimethyl-
1H-pyrrole-3-carboxylic acid (2-pyrrolidin-1-ylethyl)-amide molecules in solution and inhibit
the nucleation and crystal growth of polymorph II and subsequently cause polymorph I
kinetically stable in THF.

[0070] The following describes the preparation of polymorphs I and II.

Preparation of polvmorph I: Method 1

[0071] 24.8 mg of 5-(5-fluoro-2-0x0-1,2-dihydro-indol-3-ylidenemethyl)-2,4-
dimethyl-1H-pyrrole-3-carboxylic acid (2-pyrrolidin-1-yl-ethyl)-amide was completely
dissolved by adequate amount (at least 6 mL) of pH2 buffer (0.01 N HC1 and 0.04 M KCI)
while heated on a hot-plate. The solution was cooled in a fume-hood for 5 min. Solution of 1
N NaOH was added to induce precipitation from the solution. The solid was free of
polymorph IT and was constituted of mainly polymorph I with some amorphous

characteristics.
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Resul ts show t hat net hanol and acetone suspensions
yield pure polynorph Il, i.e., polynmorph | converts

wa ooopotesmor ph 11 medi ated by the two sol vent s. PCT/US2004/005281
Therefore, the data suggest that polynorph Il is
t hernodynam cally nore stable than polynorph I at room
tenperature. Because polynorph Il is also nore stable
near the nelting tenperature, the two pol ynorphs are

nonot r opi cal | yPPSia@L&% 0{' ]Ea; ;mop@ X.ﬂeﬁ%d% is nore

stable fromro enper at ur e.
r, I ph | appe table jn_tetrah r an.

(BT 1Epmbor R oo RH0EL. 3 R B ol ettty £ A dmetty -
1H-pyHdIB88Lcaltiaiit hal (2?yﬁa?&iﬁnql(&@hj-ﬁn@e,wésque& Qi d dty

is not the'reason for the slow'conversion Kkinetics.
tetrahf @068%n (WHFpanddt mbi vediem gheonitztir vas tediyd slightlyto distolve the solid.
The 51624 peIR a0 s SLPCGRHY CBIRBOIOP S5 Y1 Beallobt rppration of
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tho scpAL D Mon YRS RediBaBROHIrsoREk braporyts, The precpiat
was cantiitutad bbndedlet-$hapedialystals iao shewrdby mycabslopgrabativatddn. The

.pol ynorph 11l and subsequently, cause pol ynorph I
preclmﬁal;?ewﬁzﬁht?rsd Qpiamdavas rgelT%FeroH@@b@fpreﬁﬁéng #alyrar by XRD. The

e JESELOER ISIBESPAT AL 05O PEATR! 905 e
orientbti¢rbef dryaiile oR POIRD patlerld. XRD-residgIshSwyd ihdehesBLi ¥ purd
, 4- dimethyl -1 H pyrrol e-3-carboxylic acid
POIYm(O?P}b% rolidin-1-yl-ethyl)-am de was conpletely
di ssol ved by adequate anount (at |east 6 nmi) of pH2

buf f 0.01 N HCp.a 5 il e heated
hgt-SIrat(e. The sol%‘?‘ggragmg%f offfho hvﬁla ?urneezfjlhgodopo?l
5. | uti f N NaCH ded,t.o if

AR Ahath 3k St o e e R 4

dimetRAL HBYRB1LI-c 4B MRS RIQDHykloUliBd] -9f.etﬁ§13-@hxd@%§/ma£&lﬂed in at
w th sonme anorphous characteristics.” 24 WO
least 2Z0004,/00 EtiBr0POTHruEd0 0 412057 8ton. FSleghh hedtingmmaf be appropriate to

facilitge '@%@”&i@%ﬁp@é@“@ﬁgﬁ&? ,Tﬁi-s 5’%9%%1}% st Has Sralerbanchile iy 9vaporated

to drynés's% BB bf¥lent environment. Small amount of methanol (-2mL) was then added to

dissolve part of the solid. The remaining crystals were polymorph II.

[0074] From the foregoing description, one skilled in the art can easily ascertain the
essential characteristics of this invention, and without departing from the spirit and scope
thereof, can make various changes and modifications of the invention to adapt it to various

usages and conditions without undue experimentation.
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1H pyrrol e- 3-carboxylic acid
(2-pyrrolidin-1-yl-ethyl)-am de was m xed with 25 ni
wao edon@sadr of uran (THF) and 5 nih water. The m xXPCF/ESX00$005281
heated slightly to dissolve the solid. The resulted
cl ear solution was collected into an uncapped gl ass
vial to allow evaporation of the solvent.
Preci pitati on occurs when adequate anmount of sol vent
evaporate, The precipitate was constituted of
n tds glimediisryst al s as shown by microscopic
observation. The precipitate was filtered out and was
ggntly dﬂﬂﬁ% iiRg: anal yzed by XRD. The
g?indiégéredugg%%ﬁgﬁggﬁ%?gle size of the solid
obt ai ned and reduced effect of preferred orientation
of crystals on PXRD patternsy PXRD results showed that
the solid is pure polynokph/l. Preparation of
pol ynorph 11 [0073] About/6 ngy
5- (5-f 1 uor o- 2- ox8 1, 2/dihydr o- i ndol - 3-yl i denenet hyl ) - 2
, 4- di nmet hyl yrT¥ e- 3- car boxylic acid
(| -ethyl)-am de was di ssol ved in at
{ hanol to provide a clear solution.
Sli ght heat iy be appropriate to facilitate the

dF solid. This nmethanol solution was
coo 3l oyl y evaporated to dryness in an anbient
envi t/ Small amount of nethanol (-2nmL) was then

added i ssol ve part of the solid. The remaining
crystals were polynorph H [0074] Fromthe foregoing
d%ﬁ%&hﬁhﬂ?ﬂfeeﬁﬁﬁﬁkbhi Iforkahe art can easily
ascertain the essential characteristics of this

i nvention, and without departing fromthe spirit and
séope 4 ¢tnanpmahd of the foek@davar i ous changes and

nodi fications of the invention to adapt it to various
usages and conditions wthout undue experinentation.
25 WD 2004/ 076410 PCT/USZ?§52805281 What is clained
is: 1. A conmpound of the i lal: N O

substantially free from the polymorph II form.

3. The compound of claim 1 having the PXRD pattern shown in Figure 1, form

4. The compound of claim 2, having the PXRD pattern shown in Figure 1, form
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NH F O substantially free of the polynorph I form

2. A conpound of the formulal: N ONH F O N
wGauiwshante al ly free fromthe polynorph |1 for nPCBUSZh&005281

conpound of claim 1 having the PXRD pattern shown in

Figure 1, form 1I1. 4. The conpound of claim 2, having

the PXRD pattern shown in Figure 1, form |. 26 WD

2004/ 076410 PCT/ US2004/ 005281 5. A conposition

N0 i RO by poRa R R STE Pl R rhmat

about 85 wei ght percent of the

wherein polymorph I comprises more than about 85 weight percent of the

composition.

0. The composition of claim 5, wherein polymorph I comprises more than about

90 weight percent of the composition.

7. The composition of claim 5, wherein polymorph I comprises more than about

95 weight percent of the composition.

8. The composition of claim 5, wherein polymorph I comprisés more than about

99 weight percent of the composition.

9. A composition comprising polymorph II of a compound of formula I

wherein polymorph II comprises more than about 85 weight percent of the
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conposition. 6. The conposition of claimb5, wherein
pol ynorph | conprises nore than about 90 wei ght
w@ergem41®f the conposition. 7. The conpositi oPCD1S2004/005281
claim5, wherein polynorph | conprises nore than about
95 wei ght percent of the conposition. 8. The
conposition of claimb5, wherein polynorph | conprises
nore than about 99 weight percent of the conposition.
éhconposition conpri sing polynmorph Il of a compound
ormula l: O NONH F Owherein polynorph Il
conprises nore than about 85 weight percent of the 27
WD02004h6 ¢6¢hihOsi 6 6£132i00 9,/ W8 bolymonplo $li dongmised fhorelthen about
conposition of claim9, wherein polynorph Il conprises
90 weaglyt @etcrat PTAROEAMPIHIRe| ght percent of the composition.
11. The conposition of claim9, wherein pol ynorph |1
C rl oI »
comos iy spEHORI AARHS ietcl Do plorPE T Riprtke i than about
95 wepgilt pemeptioflthe coonfarsitims nore t han about 99 wei ght
percent of the conposition. 13. A pol ynorph of the

compg iti
ot

c ou of the forpyla L: N . .
%rp q’%e composﬁtlon of claim 9, wherein polymorph II comprises more than about

99 weight percent of the composition.

13. A polymorph of the compound of the formula I:

wherein said polymorph is made by:

(a) dissolving said compound in an acidic aqueous solution;

(b)  basifying said aqueous solution thereby precipitating said compound

substantially free from the polymorph II form; and

(©) isolating the precipitated polymorph I form of said compbund.
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ONH F N O wherein said polynorph is nmade by: (a)
di ssol ving said conpound in an aci di c agueous
waelbian) (b) basifying said aqueous sol uti onPCTES®DY005281
precipitating said conmpound substantially free from
the polynmorph Il form and (c) isolating the
preci pitated polynorph I formof said conpound. 28 WD
2004/ 076410 PCT/ US2004/ 005281 14. A pol ynorph of the
c ound O wherein said
pgl%rmr?\p%&&mus@ Sﬁ%&%@%ggung:}lgé}oﬂé %&ﬁgal d compound in
a pol ar organic solvent that does not form hydrogen
bonds; (b) evaporating saj | ar organi c sol vent
t her eby precipitating sai § cgnpound substantially
free fromthe pol ynmorph | “Torm and (c) isolating the
preci pitated pol formof said conpound. 15. A
pol ynmor ph of \t he und of the formula l: 0 N

wherein said polymorph is made by:

(a) dissolving said compound in a polar organic solvent that does not form

hydrogen bonds;

(b) evaporating said polar organic solvent thereby precipitating said compound

substantially free from the polymorph II form; and
(©) isolating the precipitated polymorph I form of said compound.

15. A polymorph of the compound of the formula I:

wherein said polymorph is made by:

() dissolving said compound in a polar organic solvent that forms hydrogen
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ONH F N O wherein said polynorph is nmade by: (a)
di ssol ving said conpound in a polar organic sol vent
wo bat/ofa@ros hydrogen 29 WO 2004/ 076410 PCT/US2004/005281
PCT/ US2004/ 005281 bonds; (b) evaporating said polar
organi ¢ solvent thereby precipitating said conpound
substantially free fromthe polynorph I form and (c)
isolating the precipitated polynorph Il form of said
bondLOMpound. 16. The pol ynorph nmade by the process of
¢l ai m 14, wherein said polar organic solvent that
does not form hydrogen bonds is THF. 17. The pol ynor ph
nmgble byvigeatpreoaéssolaf orghrat soltdnt thdrelyygpracipaitthgmaldd¢ompound
organi c solvent_ that forns hydrogen bonds is
Sub“ﬁ%@ﬂ&ﬁ@?ﬁnﬁgﬁeﬂobﬁaﬁﬁﬁégﬁﬁﬁéﬂf conposi ti on, conprising
a conpound of one of clains 1 or 2 and a
phar mac | 0 i o] 19.
At hog e o rRERERUBRL AN 1 6f SF S ELBLERNG. Y,
of a protein kinase conprising contacting said
priét ei Mhkipoismeorph htnda by trooceds of cleme 1 4fwitdrainrysidlpodar organic
2. 20. The thod of clajm 19 wherein said protein
solvei; thaf<lges o F’éé‘ﬁ’&ﬂ’gg} B‘?ﬁ‘{sﬁ%THFoup consi sting of a
receptor tyrosine kinase, a non-receptor tyrosine

kijpase T’ﬁ@%ogmgc?‘bﬁ Meide B? rtlﬁeg&b&%s 8F Q3%e [1<5 ,ag'herén@%{dﬁig)gar organic

for treatin preven a protern kinase rela

solventi thatrfoens hydregen tondsaisimethawhpr i si ng admi ni stering a
therapeutically effective anmobunt of a pharnmaceutica
conposition co i si ng a. conpound. of one of clains )
orlrgg hﬁdphagmﬁﬂérﬁr nogiiop ompndsmg a compound of one of cjlalms 1 or

2 and a pharmaceutically acceptable carrier or excipient.

19. A method for the modulation of the catalytic activity of a protein kinase

comprising contacting said protein kinase with a compound of one of claims 1 or 2.

20. The method of claim 19 wherein said protein kinase is selected from the group
consisting of a receptor tyrosine kinase, a non-receptor tyrosine kinase and a serine-

threonine kinase.

21. A method for treating or preventing a protein kinase related disorder in an
organism comprising administering a therapeutically effective amount of a pharmaceutical
composition comprising a compound of one of claims 1 or 2 and, a pharmaceutically

acceptable carrier or excipient to said organism.

22.  The method of claim 21 wherein said protein kinase related disorder is
selected from the group consisting of a receptor tyrosine kinase related disorder, a non-

receptor tyrosine kinase related disorder and a serine-threonine kinase related disorder.

23.  The method of claim 21 wherein said protein kinase related disorder is

selected from the group consisting of an EGFR related disorder, a PDGFR related disorder,
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acceptable carrier or excipient to said organism 22.
The nmet hod of claim 21 wherein said protein kinase
wo edoavadiai sorder is selected fromthe group PCT/US2004/005281
consi sting of a receptor tyrosine kinase rel ated
di sorder, a non- receptor tyrosine kinase rel ated
di sorder and a serine-threoni ne kinase rel ated
di sorder. 23. The nethod of claim 21 wherein said

t.ej ki nase rel,at ' ' . romthe

an 1K B01516f iR R o £ s PR H PRI B b Ty SR Blad] O 10
rel ated di sorder, 30 WD 2004/ 076410 PCT/ US2004/ 005281
an4| GFRhe ehetli @b fbl sier HewherginGald proted] ihest diascdrdissrdarisla

a flk related disorder. 24. The nethod of claim21
cancepedgcsddniremithe giovp epristing @8 teukemin, bepin ranser apnisgrag cell lung

cancer selected from.,t he garo NSl sting. 0fq] emn
cancet S el el Eo s et el KRpfge Shiedrl i i
cancef ®ldddePd QO NBad ARédr Otk Ofer, KAdIASIMS oV i &OEMAcer, prostate

gl i obl astoma, |un cancer, bl adder cancer, head
cancey; #reset canpere kmalknelé lungpancen@hemag gelpiegial eanser genitourinary

rostate.  .cance breast cancer, small-cell |ung
cmweﬁgﬁi%?,05w$§ﬂ§§5@g?t?%%?g| cancer, genitourinary
cancer and gastrointestinal stromal cancer. 25. The

et hod TOb nedtRd 012 aiMd B Rhdtefmdhidl fbRiekifade rBRA difiradrad
di sorder is selected fromthe group consisting of

selecteld Erbetths graap causistingefiibabgies oardantoingnune disorder, a

h rproliferation di.sorder., restenosi fi.Qr.osi s,.
typer o FerBLRS TR Fefhpar ithtnin P st gon Bsgp P i iserss
osteodgﬁﬁﬂﬁ%@hﬂaﬂd RitrdsS anA2hOgE ﬁﬁ%ﬁamﬁﬁto?‘&i's&@@ﬁtaﬁ ry

i sorder, an immunol ogical disorder and a

immuaalogiceldisandbranddi candideascul26disaider. met hod of cl ai m 21
wherein said organismis a human. 27. A nethod of

treati cancer in.conpanion anjnals co i Sing
adfi ni SPETPER O LT PR LRI B8 Bpr i si ng
a conmpound of one of clains 1 or 2 and a

phar mageHietifeal If YreEFERh A8 co@PALISH afina®XSonirRils 28.
The method of claim27, wherein said conpanion ani nmal
admidigeangaphamagewiogl congibsition, comprising a compound of one of claims 1 or

2 and a pharmaceutically acceptable carrier or excipient.

28.  The method of claim 27, wherein said companion animal is a cat or a dog.
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