WD 03/ 016305 PCT/ US02/ 25649 CHRYSTALS | NCLUDI NG A MALI C ACID SALT OF
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| DE PROCESSES FOR | TS PREPARATI ON AND COVPOSI TI ONS THERECF Thi s application
clainms the benefit of the U S. Provisional Application 10 Serial No.

60/ 312, 353, filed August 15, 2001, which is incorporated herein by
reference in its entirety. FIELD OF THE | NVENTI ON The present invention
relates to crystals, and conpositions thereof, 15 wherein the crystals
include a malic acid salt of N[2-(diethylamno)ethyl]-5-[(5-

fluoro-1, 2-di hydr o- 2- oxo- 3Hi ndol - 3-yl i dene) net hyl ] - 2, 4-di net hyl - 1H pyrrol e
- 3-carboxam de. The present invention also relates to methods of preparing
such CERY¥pERET SNCIPIBACKGROUNDCIPKSALGT OF a2 ¢ AEsl ETHAAMINO BB TYX B! t5he (5-

phos ph&YpPRat -0 ofH-AYEPIHR - GhINFNE) MHTHY R 41126 & + PIMETE 6 Lile PYRROHE+ 3HCORBOHMIIDE
resi dueFEESHRol et 57 AT 8HNEIqHEN CE¥PGTITERNS THERRM ngly sinple activity
are staggering: cell gromh, differentiation, and proliferation, i.e.,
virtually all aspects of cell life in one way or another, depend 25 on PK
activity. Furthernore, abnormal PK activity has been rel at ed to a host of
di sorders, rangiThis afppdimt'rmlcaaihméhquﬁt ofi the Ut SirRravisionplgAphlisetdges such as

Cancer 10 Tisape S5 BloERta 15 20E et TP B B B soc. the
protein tyregidiee fl iRaSkRetyPTKS) and the serine-threonine kinases (STKs). 30

One of the prinme aspects of PTK activity is their involvenment with growh
factor receptors. Gowh factor receptors are cell-surface proteins. Wen

bound by a growth factor |J , f eptors are converted to
o 1w 03/ 816508 ot s BERROT B N B STIORF Ch Pht er et < wi ch
proteins on the ’I‘h@q)?éseﬁtuimré}ﬁﬁmqg ?es‘f@éljfystgﬁnﬁ{da&?n offtofs h%?ééﬁ to ,
phosphoryl ati on ‘on-“tyrosi ne resi dues e rece tor ot her proteins
and t o 15he vigr¢intheanrystals itdudehremakd heidbalcatipl[2xXdisthpdantin@)ethyl]-5-[(5-
fluoro-1,2-dihydro-2-oxo-3H-indol-3-ylidene)methyl]-2,4-dimethyl-1H-pyrrole-
3-carboxamide. The present invention also relates to methods of preparing such

crystals.

20 BACKGROUND

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: cell growth, differentiation, and
proliferation, i.e., virtually all aspects of cell life in one way or another, depend

25  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). The PKs can
be conveniently broken down into two classes, the protein tyrosine kinases
(PTKs) and the serine-threonine kinases (STKs).

30 One of the prime aspects of PTK activity is their involvement with .
growth factor receptors. Growth factor receptors are cell-surface proteins. When

bound by a growth factor ligand, growth factor receptors are converted to an '



variety of cytoplasmc signaling nolecules that, in turn, effect numerous
cellular 5 responses such as cell division (proliferation), cell

di f f er entwetmom3otel | growth, expression of netabolic efPertisor/esetihe
extracel lular mcroenvironnent, etc. Small nolecules that act as PK

i nhi bitors have been identified and include, for exanple, 3-pyrrole
substituted 2-indolinone conpounds as disclosed in PCT International

Publ i cat i ona¢tove fV@lMMlﬁmalldra(tﬂ'aﬁ@ pepteds op theinper yugfaee ofipcadlibst i t ut ed

(Cai ot hyl an RSPOERSH 18- 28\ MisphO1oBORRR s ipahs kidyesot the ssperer
yli dene) et hyd ])thBr ﬁroCBniEﬁinHyd) tlibffoﬁﬁditi’c@ﬂlﬁsﬁe fh@l’cbnbﬁmrdpleﬁ& witlse| osed in PCT

I nternational Publication No. WO 01/60814 (tTang al.). However, the
di scl osure Vatiefy OEaytoplasmis stgnaling B9lgchies dit.gn t‘gﬂoefﬁ‘ibmﬁa?rﬁ%ceé]f“bg pecific

crystal 45 k%ggfseg’% e&ﬁa}stcf,ll gfv S(I%[} qr%l(ljfregatlj(_)né cgﬂ d1f rentiation, cell él_rowth

N-[2-(dieth m no r020xo-
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a need for crystalllne f erials that haye superior chem cal
and/ or physi cal SgrbFee! F?ngsntgﬁ%ﬁd %Sru]g‘g&gg\t‘“&?rs ﬁveaqeﬁﬁquéﬂl ‘é?‘ifpappl i cations.

20 SUMVARY QFcleéEferEh{ﬁkQ\lp&ﬂomﬁbﬁﬁﬁe@tzﬂnad}ﬁloﬁé ESBPSundeYeMmEEIesedpr ovi des a
crystal including a malic acid salt of a conpound having the structure: O

NH F ONH uNPCTHn@mA@oma/P@m@m@nFmrNﬂS@y@S@agTaﬁgwéalc)orﬁpBymdew th the

above struct so.known a

Cali ot hy b idhgegt FEREER RudRale Selicryior sxomied 4 i ndo - 3-

yl i dene) net yikidh %,nﬁn@bbﬂm]fw[(siﬂﬂn@dnmlﬁy&ocmmmnmt% The malic acid salt
may be a salt o? Dmalic acid; D L-malic acid; L-malic acid;_or

conbi nat i onylidenehmedat-2 i dbiH pyrals-hearbexamafeasdipglosed ImPET ¢ of
L-malic aci ﬁlntelEr)x SBI?JI%LIXCZIUBR?\IO. WO 01/60814 (Tang et al.). However, the

disclosure is silent as to the preparation of and the nature of specific crystal

15  forms of salts of N-[2-(diethylamino)ethyl]-5-[(5-fluoro-1,2-dihydro-2-oxo-3H-
indol-3-ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide. There exists a
need for crystalline forms of such materials that have superior chemical and/or

physical properties that are useful in drug delivery applications.

20 SUMMARY OF THE INVENTION

In one aspect, the present invention provides a crystal including a malic

acid salt of a compound having the structure:

NH

25



crystal is anhydrous. Preferably, the crystal has characteristic
diffraction peaks at about 13.2 and 24.2 degrees two-theta, and nore

pr ef er ablwoas/ioasout 13.2, 19.4, 24.2, and 25.5 degrees twoTtuser/a64and nost
preferably as listed in Table 1 for Crystal Forml, in a powder X-ray
diffraction pattern. Preferably, the crystal 10 includes at nost about 2%
by weight water, nore preferably at nost about 0.5% by weight water, and
nmost pr ef er dileyeoaponnd withibeabaye sypdiyreveplgh knqyar ay N-[2pr ef er abl y, t he

crystal has g I Wt af l.ea oyt 190C e nore preferably at
| east about @@@%ﬁ%}%&lﬁégsﬂll%r{?:Ilgﬁﬁlnga}%ﬁ%%ééégﬁgﬁgpgescri bed herein are
al so provi degidef)siiyipl ¥-dimbibyl ifpysiold-Dasibbrahidde Tae tradic agidghltcal |y 15
ef fective anmount of the crystals. Optionall t he conposi f)j ons include an
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20 crystal has, ch cterjstic diffraction peaks at about, 3, nd 27.7
degr evs. two-H EHEH 45 AR dresceaty s 2g drors prsteraay ooyt £330 4%
degrees two-jioheba,n andls BRskreld @fothatl Mddodtipsdfefblyhs I3RSy Tablert Cryst al
Formll, in a powder X-ray diffraction pattern. Typically, the crystal

absor bs at |fenStystib&arm3omponeicrytray diffreetianpaticex Jusigrably. tiegavstalel at i ve
hum dity,and _has a.nelti.n i.nt._of, at_nmost 2 b ' itions
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i ncl udi escr rern are afFso pro erably, the

conposi t i onsyi wgikhtd@atdr, bhe frpepttietdly y roddt abbut\0e2% dyorsight efatdrhe crystal s.
Optionally, the conpositions include an excipient, referably a
phar maceut i d4eieyablis deperypipkhasadngliighpoing of %Wh@“héﬁb& andR@fepr esent

i nvention pr.oyg f [ 0g.: . r . i ncl udi ng
RS e i
fl uoro-1, 2- diehyin are-a22scoprovisied.i Retfdratdy ythe dempgsiednsyihdludy dthdrapedtivally 1
H pyr rolls- 3 éar,boxam' de Form | e enbodi nent, the
cl

et hod 1ol GIETE Sous g8 e Hom RS té‘%&élpoxlﬁgﬂ%r}ﬁ?lHﬁe #lic acid;
g(E)-Z 3|(—|Ej: ﬁégréxg%ﬁ?l?’gg%%ar?le}{ %5%6](&53iuﬁgflge%oﬁé?ﬂgl&ég?ﬁ%fe 3-car boxam de; and a
In another aspect, the p}esent invention provides a crystal including a ’
malic acid salt of N-[2-(diethylamino)ethyl]-5-[(5-fluoro-1,2-dihydro-2-ox0-3H-
indol-3-ylidene)methyl]-2,4-dimethyl- 1H-pyrrole-3-carboxamide, wherein the
20  crystal has characteristic diffraction peaks at about 3.0 and 27.7 degrees two-
theta, more preferably at about 3.0, 12.1, 14.5, and 27.7 degrees two-theta, and
most preferably as listed in Table 1 for Crystal Form II, in a powder X-ray
diffraction pattern. Typically, the crystal absorbs at least about 5% by weight
water upon exposure to 80% relative humidity and has a melting point of at most
25 about 185°C. Compositions including the crystals described herein are also
provided. Preferably, the compositions include a therapeutically effective
amount of the crystals. Optionally, the compositions include an excipient,
preferably a pharmaceutically acceptable excipient.
In another aspect, the present invention provides methods of preparing an
30  anhydrous crystal including a malic acid salt of N-[2-(diethylamino)ethyl]-5-[(5-
fluoro-1,2-dihydro-2-oxo-3H-indol-3-ylidene)methyl]-2,4-dimethyl-1H-pyrrole-

3-carboxamide (e.g., Crystal Form I). In one embodiment, the method includes:



solvent; and inducing the salt to crystallize under crystallization
conditions (e.g., GCrystal Form| crystallization conditions) including one
or nore fwOt0a0$6385 i ncl udi ng: a difference between the i ni tcalusanzsefid nal
tenperatures of the <crystallization solution of at nbst about 100C, a rate
of cooling of at nost about 50C per hour; no seeding; a supersaturation
rati o of at nost about 10; no reci pi tant and/ or conbi nati ons t hereof.

Pref erabl y, combiningl alicasidi N-<42-(digtylasminaethal]- PHE flosmil2-dibydogol vent
i ncl udes one O%ﬁrlndﬁ?ls%?;e% ﬁ%%f’t'h% dﬂx%tthqu g,g ?‘ﬁP%r X gé %H(;ita“ | e,

met hanol , uene ydro ur an,

N, N-di met hylscﬁl@énmaﬁddﬁdu@@geﬂmeu tcy\atyaaulzanﬁuemnﬁ:amazamnssOndlherrse(efg
anot her enbodi nent, the method of Cﬁre paring.an anhydrous crystal |ncI udi ng
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car boxam de yst a inc acting a crystal including
a nmalic acictysamiimtiof solution of at most about 100°C; a rate of cooling of at most about

N-[2-(diethylam nqQ)ethyl]-5-[(5-fluoro-1, 2-di hydro- 2-.0x

ndol -3y | SRReTHORIHR 5o SRR A Sh LA e wi th a
sol vent i n phighnt laﬁdxgpéﬁrﬁﬁhhﬁ%s%éfééfahvréf&%gu betamid ald 5al-BRiik i ty,
wherein the contactlng 20 crystal (e.g., Crystal Form11) has

char act er i sttid. Brdfénahb't thOb@ak@CbJﬂeWLﬂr n®re solyenfs ARIinm delees t wo-t het a
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met hanol , afﬂ&raﬁ? fdiaﬂi [ NONSdinfedtiB Rirmaiicf fletdileywaeftindebmbinatibes cryst al
with the solvent forms a slurry, and the slurry is preferably stirred

and/ or heat éeéereof5 Optional |y, the anhydrous crystal may be renopved fromthe

slurry. In anot h?lia’?‘ﬁ. ngeﬁnb(?tdﬂﬁerﬁrt% hdd’B‘f‘é)?ésﬂaﬁHgB{;%ﬁhﬂﬁéusacr{ﬁ%lh‘)d of

preparing a crys Ing a nma c aci
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30 acid, e (e.g., Crystal FormI includes: contactm acr stal including a
N-[ 2- (di et hyPoexaraide (g.gp [-rystal fomp ) epidgs: 5« 0- 2- 0x0- 3H I 'ndol - 3-

yl i dene) met hydlic-agiddsattiofidt- [%f(dldlhb'lpymmtbyli}5dé5—@©samﬁ Aalihyghot2z0x00Hrent ; and
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in which the contacting crystal has substantial solubility, wherein the contacting
20  crystal (e.g., Crystal Form II) has characteristic diffraction peaks at about 3.0

and 27.7 degrees two-theta in a powder X-ray diffraction pattern. Preferably, the

solvent includes one or more solvents including, for example, acetonitrile,

ethanol, methanol, and combinations thereof. Preferably, contacting the crystal

with the solvent forms a slurry, and the slurry is preferably stirred and/or heated.
25  Optionally, the anhydrous crystal may be removed from the slurry.

In another aspect, the present invention provides a method of preparing a
crystal including a malic acid salt of N-[2-(diethylamino)ethyl]-5-[(5-fluoro-1,2-
dihydro-2-0x0-3H-indol-3-ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-
carboxamide (e.g., Crystal Form IT). The method includes: combining malic

30 acid; N-[2-(diethylamino)ethyl]-5-[(5-fluoro-1,2-dihydro-2-oxo-3H-indol-3-
ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide; and a solvent; and

inducing the salt to crystallize under crystallization conditions (e.g., Crystal



WO 03/ 016305 PCT/ US02/ 25649 Form 11l crystallization conditions) including
one or nore factors including: a difference between the initial and final
t enper at Wwel3ofie3dhe crystallization solution of at |east &oOPMSO2ZEGH9 a rate
of cooling of at |east about 25C per hour; seeding; a supersaturation
ratio of at |east about 2; presence of a precipitant; 5 and/or conbinations
thereof. Preferably, the malic acid is L-malic acid. Preferably, the

sol vent i ncFoaed asystaliszation cenditipye neduding prgipiigoretfagtos,Bapfiag: 2 net hanol |
water, tetr drof uran/water. .m xt g Fpat | . eof .
Preferably, 8??;6 eng?;ggtt@% 0 aes}m(t: a@%@@?e@gatgggptgl%ﬁﬁa%%% g‘ at about 3.0

and 27.7 degltg&soft aMeatthdbat 231Ca a paade cookingayf adichdtabonti2sACEat barn. 10 The
anhydrous Crystal Form | is advantageous, over Creystal Form. 1l for many

appl i cat i on&eHEadSEPrRBPiBTare pEat f"'l”r“étab‘_l‘,’l"%sf’ré? _nl‘—a_Sr‘i’lf'na Pre_(‘}flflté"PE pref erabl y
I ncl ude, 5 f °5nc9&gér@£b€?aéf\%ggaﬁ%ﬂt ?Féfé?&ﬁ]&?ﬁa%%lﬁta@%a' ik L Lhaihhgler

crystallinity, ygroscopi crty than the respective properties of
Cryst al For Rrdf¢rabliyutie saluentfiadtdesone fof extre solystsinciudatg, tm esamglet i ons, and

they are well . 15 known t ne of skill.in the,art. . Such factors include,
f or d exanpl emefhiaol, W&W&éﬁ{ﬁgﬁfﬁﬁr%ﬁ%ﬁéﬁg@fﬁ& iApd ¢ %b@?ﬁgqséfl?ﬁeggt ;5 oln )

sol ution; tbgrahhiyeheRsRial his @RYacterRAE WERACHINDehKY AtiaBbutad)@l ahd DAY _
tenperatures of the crystallization solution; the rate of cooling, if any;

t he sol vent degpertivoahétam & powder X-rangiffraciogipadernsuper sat urati on ratio; and

heroin: ne of " sarr RSk SR R R el o

and/ or  adj ugihy apglicafiontWeear PlicOpropédties facCoysal Formal bifes paéfemblyst al | i zat i on
conditions to J)r ovide Crystal Form ]| and/or Crystal Form.l]. finitions
As used her éiciude: fygaample. greatprghermadygamiceyiaililys i ghererysigllipithrnd ne 25
concentrati f .er I L qeesMd gtion of the

mat eri al in%éveqshg%{}rg%@&s% u%hseg%@g{:ﬁj{éf#e}e}%%rges%gﬁr?%atl on tenperature. As
used herein, "segimegusiafierseffec dripgallieation apuditiohs, addithey aae WeBed" cryst al

Lo 1o CEY Lo EoLL o0 2L o | S.BLBIRLS 0, ToLmck i 8L crystal >
conposi ti on Ghcen@idn 7 e 3tialise QSsAGiZh@s®RAtion; the difference, if any,
between the initial and final temperatures of the crystallization solution; the rate
of cooling, if any; the solvent vaporization rate, if any; seeding; supersaturation
ratio; and presence of a precipitant. With guidance from the disclosure provided
20  herein, one of skill in the art, without undue experimentation, may select and/or
adjust one or more appropriate factors to arrive at crystallization conditions to
provide Crystal Form I and/or Crystal Form IL
Definitions
As used herein, "supersaturation ratio” refers to the ratio of the
25  concentration of the material in solution to the concentration of the material in a
saturated solution at the crystallization temperature.
As used herein, "seeding” refers to the technique of adding a "seed"
crystal to the crystallization solution to promote the formation of crystals.
Preferably, the composition of the seed crystal is the same as the composition of
30  the crystals being formed.
As used herein, "precipitant” means a substance that tends to induce

crystallization when added to a crystallization solution. Useful precipitants



As used herein, "precipitant” neans a substance that tends to induce
crystallization when added to a crystallization solution. Useful

preci pi t aW093/0563080 03/ 016305 PCT/ US02/ 25649 i ncl ude, for PETAIspY/25649
non-sol vents for the salt and solutions including excess counterions. As
used herein, a non-solvent is a solvent in which the salt preferably has a
solubility of at nost about 1% by weight, nore preferably at nost about

0. 1% by wei Histudeated enpsplepraafsobabisyfonthesali and poution igcludipg e¥gssyht . 5 As
used herein, " r al ” . N i ter is not
speci fi cal | ° e %‘%ﬁlﬁ'g&r Kbt fyléﬁe-gﬁ“ief%#%% é@gﬁtﬁh Rt o

subst anti al preferablytias @kolbiliey of at heosnatioit 160 @right arordprefiahiedym ned by

met hods known in the art including, for exanple, garl Azlé]/s her .titrations.

Preferably BRSLaeptPdidsby weight and miost Hﬁga@{t’ aiypest 2gp RO O/ﬁw" tght water,

nore preferably g}% y@f\}\%rlg‘lglhfagﬁ rots SRy MeingBlcryveh &f whRRGvdiQSE nby ef erably
0

at nost about O. ter. "As used herein, "crystalline" neans a
mat eri al t hapecifaslilgboond e atgdrdusrgystalapgéeraiply dlomoamchide gultstantial The degr ee

of crystallinity of a crystal formcan be . determ ned b ny techni ques
Pncl uting, FEPUSRREBRIET KBaater Smiey s bR dpErumed bR it RiP &8 bt f on,

di fferenti alheSoRBiuatheC Alr@kATBE! Narl FRCH iRtiofA! E%fe?ﬁﬂ%bfn aydrslisssol ution
properties. As used herein, "nore crystalline" neans that a material has a

hi gher degrwestabinchidgs aampst abey) 20h by weight migtesr ingte prefetghlyed mestj s bei ng
conpar e Mat er.i w t h. hi gher .deaqr cryst i.nj ly have
onry B0 gt bR by Nk el R B RO P B RELRL Y

hi ghl y a Str ure ects in the
crystal strygtegre than materials with |ower degrees of crystallinity. The
hi gher degree of crystallinity can be assessed  relative to the other form

by techni ques i né¥sutsphicreingrergsialipg 'ancaps arpaprialthathas o oidsrednlonge powder
X-ray diffr I 0 j i Mgl si zed
particles a?Eﬁ1 gkglgoég@%rgsgﬂ ?tg+eé}tp]§l\r?edggflje§1'togFﬁf@?@%ﬁ%ﬁtalé so%ﬁ? on, 25

hi gher heat dekrrhinsd dbp mamly oevhniqdesmoludingo forreatmpleapavasndsrayat i ons t her eof .
As used herein, "less ,crlyst al that a material has a | ower

Jing: neans
degree & cAfERS, mAisp Fﬁﬁ’f?@ﬁéﬁﬁﬁ’iﬁ@?aﬁa‘iw&\?ﬁk&wmw%isgluBBP ng conpar ed.

Materials  calorimetry, and dissolution properties.

As used herein, "more crystalline” means that a material has a higher
degree of crystallinity than the material to which it is being compared. Materials
with higher degrees of crystallinity generally have highly ordered, long range

20  molecular structure with fewer defects in the crystal structure than materials with
lower degrees of crystallinity. The higher degree of crystallinity can be assessed
relative to the other form by techniques including, for example, sharper
reflections in the powder X-ray diffraction pattern, lower moisture sorption for
similar sized particles at a specified relative humidity, lower heat of solution,

25  higher heat of fusion, slower dissolution rate, and combinations thereof.

As used herein, "less crystalline” means that a material has a lower
degree of crystallinity than the material to which it is being compared. Materials
with lower degrees of crystallinity generally have less long range order and more
defects in the crystal structure than materials with higher degrees of crystallinity.

30  The lower degree of crystallinity can be assessed relative to the other form by
techniques including, for example, broader and/or fewer reflections in the

powder X-ray diffraction pattern, higher moisture sorption for similar sized



with lower degrees of crystallinity generally have | ess |ong range order
and nore defects in the crystal structure than materials w th higher
degrees ovomsysazad | inity. 30 The | ower degree of crystall iPoirtusoraisibe
assessed relative to the other formby techniques including, for exanple,
broader and/or fewer reflections in the powder X-ray diffraction pattern,
hi gher noi sture sorption for simlar sized 6 WO 03/016305 PCT/ US02/ 25649
particles atvadicksath ppasifiadaietative Bumigiydhigher hepigpfesoluiion: losfer Bt gt i on, 1 ower

heat of f u?us? q #s?esrtd?ssoﬂl[tl%ﬁ%tgtﬂnarao&%}n%mowfn%gpb i nations thereof. As

referred to’in in bulk drug stability

tests means that p@trefee@atto ﬁbmatpré%é’ﬁlbabplmmabghtstabw éf bn]akbiryg sthbiligast about

98% by 5 weight, and nore preferably at | east out 999% ht of the
B oasinocat Ao

bulk drug r rﬁéa%ﬁ%&hbeéﬁf abpYicy’ % by Patpbt seferabihdl 18ashp ndi ti ons
for the knd t = QoF 1
L1 TSRSy U, RSCTREI B4 5 BBl o € 1 L e

illustratio raction Crystal Form
| of the L-mahaios andhengal aftemfstowageZmaeh th¢ ndinddroonditionb forshg nBicated
fluoro-1, 2-dj hydr o- 2- oxo- 3H-i ndol - 3-yl i dene) net hyl ] - 2, 4- di et hyl -

H pyrrol e- 3M€ar boxani de. The pattern is distinct fromother crystal forns
of the salt and the free base, and is nore crystalline than Crystal Form
Il (e.g., Figure 2). 15 Figure 2 is an illustration of the powder X-ray

diffraction (PXRD) daBRIEBDESCRIFTIEN OFITHE FHeURMKAI i c acid salt of
N[ 2- (di et hyl am no) et hyl]-5-[(5-
f1 uor o- 102- di hydidewe éx@alsllllqsmrmnfé the peyedsa pereandiffraction (RXREY fAatp - 1

Hpyrrol e- 356 @ﬁ@ﬁﬁ&?flﬂ%fﬁ@i Hﬁh&g&@sal oﬁw%'(&qh&ﬁﬁg}é@ﬂ@fsgysta' forms

of the salt ase ess cryst ystal Form |
as evi dencedlubyo 11Jiedﬂj&irbmaﬁeBHrlﬁcﬂdléicylldzms)menhyl]wé Apdivsteryl AHrppyrradé-f f ract i on

pattern(e , Flgurel gure.3 is an illustration aof dypnam c npisture
sorption gr Xagnide. a“§8‘r ISEHAC LR REIER LS kﬂﬂ"@t"gﬂ? %{Eﬁg%‘i on
profiles forthé?ré’éﬁ%la d%l‘arlg}ﬂor@crgga}{ﬁl%%an@%@ai Forgf (B8, Irigieé b acid salt of

N-[ 2- (di et hyl am no) et hyl]
f1 uor o- 152- di hydrFogIBeaxs)a@Hﬂustmmmﬁ thy p@edﬁe%w@ff}aczon(m(ﬁ@ﬁ Hgth- 1

-H pyrrol e 2%or Crys{ali)lg m[ld(%'thér 1c acuf:sa}/t f?\& H PCFGtBOIaXH )Qtt['lyl]grﬁf§t al Form |

is of |ow
fluoro-1,2-dihydro-2-oxo-3H-indol-3-ylidene)methyl]}-2,4-dimethyl-1H-pyrrole-

3-carboxamide. The pattern is distinct from other crystal forms of the salt and
the free base, and is less crystalline than Crystal Form I as evidenced by the
20  broader reflections in the powder X-ray diffraction pattern (e.g., Figure 1).
Figure 3 is an illustration of dynamic moisture sorption gravimetry
(DMSG) sorption isotherm for Moisture sorption profiles for Crystal Form I &
Crystal Form II of the L-malic acid salt of N-[2-(diethylamino)ethyl]-5-[(5-
fluoro-1,2-dihydro-2-oxo-3H-indol-3-ylidene)methyl]-2,4-dimethyl-1H-pyrrole-
25  3-carboxamide. The more crystalline polymorph, Crystal Form I is of low
hygroscopicity, absorbing less than 0.5% water across the 0-90% relative
humidity range. The less crystalline polymorph, Crystal Form II, is very
hygroscopic, absorbing over 15% water over the 0-90% relative humidity range.
Figure 4 is an illustration of differential scanning calorimetry (DSC) data
30 showing DSC profiles for Crystal Form I & Crystal Form II of the L-malic acid
salt of N-[2-(diethylamino)ethyl]-5-[(5-fluoro-1,2-dihydro-2-oxo-3H-indol-3-
ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide. Exothermic



hygroscopi city, absorbing | ess than 0.5% water across the 0-90%rel ative

hum dity range. The less crystalline polynorph, Crystal Formll, is very
hygr oscopwo,03abs03 bi ng over 15% water over the 0-90% r el aPCTaShunicad ty
range. Figure 4 is an illustration of differential scanning calorimetry

(DSC) data 30 showing DSC profiles for Crystal Forml & Crystal Form 11l of
the L-malic acid salt of

N- [ 2- (di et hirhrsitions pestingichtes if {he-upl disedont | Crystiehfermp! meksx at BMghsidol - 3-
lid | 1-2, 4-di = 1EL DV -2 i de; ]
51 076305 pesfyf shofb R Sy AR Sode RBYORLACLBNRET T 0 LD

Crystal For Mrystdl®ois Iatvhechhhebedt abb@mser@ivithe thelbenthalp96Cpbamit t1B5 a hi gher

mel t ent hal about 141 J/g) than Crystal Formll, whjc | ts at about
181 C with % ihts suEgasts thy tvt crys@lformpre PRpLropls, §1t@ﬁ’§bé§8’g‘af‘w two crystal

forms are mpOLY Gk e cg#tglg’ﬁgz?j[ g\g&ﬁcﬁ%ﬁs‘nﬂg confideSthabhfverdiBgofrystal s

nmelt. Monotropismis c I'rme e conversion off Crystal Formll to
Crystal For @rystdl Foan foorGrysaiieorat Linex oburtempastudesumy bedeschibedi n.  DETAI LED
DESCRI PTI ON. OF, PREFERRED EMBODI MENTS 10

N- [ 2- (di et h{*F%&H no) et hyl ] - 5-[ (5-f 1 uor o- 1, 2- di hydr o- 2- ox0- 3H i ndol - 3-

yl i dene) net hyl ] -2, 4-di nmet hyl - 1H pyrrol e-3-carboxam de is a 3-pyrrole
substituted 2-indolinone conpound having the following structure: O NH F
O NH NH 15 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

N-[ 2- (di et hyl am noaft hyl']-5-[(5-fl uoro-1, 2-di hydro-2- oxo-3H | ndol - 3-

yl i dene}@ret hyl | - N-B-dietstlppinoleth gy orl63-8uaockd-Hdwar-dwxeatiHdoldepar ed as

the free ba 1day g4 het i [e¥e . b NG Loud] for exanpl e,
those i scr e mab B e R PR E AR R S ShRRS Goa T (Tang et
al .). 20 Al shsgighed handblieendamepomay hbeing thefoldwingetuasresmal | particles, it
is desirable in

15
N-[2-(diethylamino)ethyl]-5-[(5-fluoro-1,2-dihydro-2-oxo-3H-indol-3-
ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide can be prepared as the
free base by standard synthetic procedures including, for example, those
‘ disclosed in PCT International Publication No. WO 01/60814 (Tang et al.).

20  Although the free base may be crystallized as small particles, it is desirable in
large scale operations, for example, to have larger particle size crystals for ease
in filtration. To this end, the preparation of salts of N-[2-(diethylamino)ethyl]-5-
[(5-fluoro-1,2-dihydro-2-0x0-3H-indol-3-ylidene)methyl]-2,4-dimethyl-1H-
pyrrole-3-carboxamide was undertaken for evaluation of the resulting properties

25  related to the processing of the salt and the preparation of oral pharmaceutical

compositions therefrom.



| arge scal e operations, for exanple, to have larger particle size crystals
for ease in filtration. To this end, the preparation of salts of

N[ 2- (di ewbyBani3nd) et hyl ] - 5- PCT/US02/25649

[ (5-fluoro-1, 2-di hydr o- 2- oxo- 3Hi ndol - 3-yl i dene) net hyl | - 2, 4-di net hyl - 1H
pyrrol e- 3-car boxam de was undertaken for evaluation of the resulting

properties 25 related to the 1iproces.si ngqn(a)_f the salt and the preparation of
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i ncl udi ng t hehfdigethb@se basednd ahltsthefef @0f., (yelagic acigahalaicacali d, mal ei c

acid, hydrobrom c acid, nmandelic acid, tartari.c acid, E}unargjnc aci d,
ascor bi ¢ achydrosroge agfgpandetie peid, WO RHS-GPIArG a51E, 25508 45¥hesul f oni ¢

acid, cigtr %)ﬁo@ﬁgﬁic adll! Xgﬁalgilﬁ)ric%‘&f-dg SALSkuMESi€ aG8! SRR Heill UndRhARET L1 es

related to e processi the saft and the preparation of oral

phar maceut i el selemes: {crensd fdrgrefertes refated|tadiemgocebging obthanpltend

by ous. oMy erAa G P PapEce el CERER R S aBar ey g ahi 11 . *and
10 mor phol ,0gilam]tﬁ@,scﬁ'?stﬂﬁnﬁ}h@:.%?,Q,Qy&alﬁﬁé BEALBPhods, BBdreCor&Edaltialty, of N-[ 2-
(di et hyl am no) et hyl]-5-[(5-f1uoro-1, 2-di hydro- 2- oxo- 3Hi ndol - 3-

yl i dene) met hylyjdr@ystor diydnated erystas)piprraiyeh grospopisitrrsiabelitiaanddet er mi ned to
provi de, t he best .bal ance of ..desired properties. ther study, it was
f ound % at ng)rﬁhql?%y Zl%qs&d %%Jh[e aﬁf)ve scrgenlrpg, a n'lla&% acM%gft' o% N ff'

N-[ 2- (di et hydiginyneied)syk il -5 §-{frofd- Uuordihyldrd-2dd{ty s ondd1-B5

0x0- 3H i ndoly-?gtimgl i der?e) !ryr]]r]s?ﬁ[)(/l ] -8 4- di rre)t]dﬁyl - 1H pyrrol e- 3- car boxam de
crystalli zedllﬂ‘?ﬂehln?tﬂwﬂﬂél'@lﬁﬁh%1HBY%1?"3T‘F?§]?W§§ V23 SRIERIPSHOpr ovi des
N 2- (i e ngTTRASS B SR S probdiibs) it ArfiB! iy FusBuda ©

di hydr o- 2- oxXigut 3lrhdliecold-sak yf Nel[@n(el)dmuhnyﬂn]o’)ahﬂ}di[(ﬁeﬂwb-112-Idil;yylm—@+ e-3 20

o annyar osonry et bV ERREUET A 2 b P T RREHH0a her oi n. The
anhydrous Crysat-alizef9 BulighosySHPRHLOr Properties for many applications.
CRYSTAL FORM’I
The present invention provides methods for preparing crystal forms
including a malic acid salt of N-[2-(diethylamino)ethyl]-5-[(5-fluoro-1,2~
dihydro-2-oxo-3H-indol-3-ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-
20 carboxamide, and the identification of those crystal forms. The preparation of
anhydrous crystals including a malic acid salt is described herein. The
anhydrous Crystal Form I has superior properties for many applications.
CRYSTAL FORM 1
In one embodiment, a malic acid salt of N-[2-(diethylamino)ethyl]-5-[(5-
25  fluoro-1,2-dihydro-2-oxo-3H-indol-3-ylidene)methyl]-2,4-dimethyl-1H-pyrrole-
3-carboxamide has been prepared as anhydrous crystals (e.g., Crystal Form I);
The anhydrous Crystal Form I is thermodynamically more stable than other
crystal forms (e.g., Crystal Form II). In one method, Crystal Form I can be
prepared, for example, by inducing crystallization of a malic acid salt under
30  Crystal Form I crystallization conditions from a supérsaturated solution.
As used herein, "Crystal Form I crystallization conditions" refer to

crystallization conditions that provide the thermodynamic crystal form (e.g.,



In one enbodinent, a malic acid salt of N-[2-(diethylamno)ethyl]-5-[(5- 25
fluoro-1, 2-di hydr o- 2- oxo- 3Hi ndol - 3-yl i dene) net hyl ] - 2, 4-di net hyl - 1H pyrrol e
- 3-carbowemdes3bns been prepared as anhydrous crystals (@®Cg/Usoteisst al Form
). The anhydrous Crystal Form 1 is thernodynam cally nore stable than
other «crystal forms (e.g., Cystal FormlIl). In one nmethod, Crystal Form/
can be prepared, for exanple, by inducing crystallization of a malic acid
salt under Soysedyotmll). Fromconditigrs aie polzlmombhc%l@ﬁa$lowaﬁr§8ﬁa+1@m@

super sat ur at ed,.sol uti on. sed. h i . t Eor e stal i zation
condi ti ons" “PHRAGS; ?necof%@;lfll |ez£arﬁrino§1%cl§crg P?lro }c()ﬁls()?gt %ﬁ@%ﬁfdg\??{é}é’ lté0 e

t her modynankgargly:sd d@iffefedbéTbét@egh the il Ha/MibbBApeRAEeUSNRE 25649 Cryst al
Form1l). Such conditions are conmmopnly called " 8('60\/\/' crystallization

condi t i ons. cxR@llisption pelptiemofipreferaply #agost abut d Vdile mre Ris@abl¥et or s

i ncluding, [k ab%ﬁ?%uce evéh lﬂ}){ef SLERBE REEIE GBout RS Mnh ins @Q%r%l?al
t enper at’ures otf the crysta iZation  sol ution of preterably at nbst about
100C, nore pb@ftO@P@HA yoding Fataos prefitnghly abMCst abosinSWTOrrer powf moubl y at nost

about 25C, and npst preferably  about OC, a cooling. . rate of preferably at
most about BISECTRRY Ahapst %%;@C@sgﬁgvraw ’B'Pre%géleragb’oﬂtmofg@cg’éﬁ (ﬁour, even
nore prefer g@ﬂ NoulantSdst pRI&ELIZ GboR@PCHREhourdRE sdbafie; RE@fetfadRhtiorabout 0C
per hour; nd seeding; a supersaturation ratio of preferably at nost about

10, nore pr edtarciprefemblynasosaitwut 16, mem@reforblyld mostflauh bl apdanosiost about

1.5; no,precipitant: and/.or nbi nat.i ons. t hereof .to.. i for Crystal
Form | &(ﬁ)yspﬁﬁ?‘?rﬁglgﬁt gpstahvat f‘?blhosl?refjgg?’rﬁi AGon CORAD 18§§ %l\ré{é%gm ng the
crystal | i zabiRidesk ke FonalTuggtalliAation exaliibe, acetonitrile, methanol,
et hanol , isopropanol ,” toluene, n-butanol, tetrahydrofuran

N, N- di met hy! f or milsef solxenis & @repapmg the cayrillisaionsalution ncluds. foer eof . 1 n

anot her net hod L. .Fo a pr. Eﬁg, € by providing
a slurry of eﬁr%l%%%f'?%}%ﬁl’ F{%Hﬁn(glb%\}}gﬁl’sls?@e I (I:htg%rgvgiﬁa g?’m Il has
subst anti al taahydiofirhy, N Asdiusdadifoananile, dcetdnst water, ahd sabhbipationisy” means t hat

a crystal is preferably soluble in the solvent in concentrations of at
| east abdut thasedd: 1 % by weight, nore preferably at | east about 1 % by

wei ght, and most p another method, Crystal Form I can be prepared, for example, by
providing a slurry of Crystal Form II in solvents in which Crystal Form II has
substantial solubility. As used herein, "substantial solubility" means that a
crystal is preferably soluble in the solvent in concentrations of at least about
20  0.1% by weight, more preferably at least about 1% by weight, and most
preferably at least about 10% by weight, at about room temperature (e.g., about
15°C to about 30°C). Optionally, the crystal can be dissolved in the solvent at
the indicated concentration at room temperature.
Such solvents include, for example, acetonitrile, ethanol, methanol, and
25  combinations thereof.
CRYSTAL FORM 11
In another embodiment, a malic acid salt of N-[2-(diethylamino)ethyl]-5-
[(5-fluoro-1,2-dihydro-2-oxo-3H-indol-3-ylidene)methyl]-2,4-dimethyl-1H-
pyrrole-3-carboxamide has been prepared in another crystalline form (e.g.,
30  Crystal Form H). Crystal Form II is useful, for example, as an intermediate in

the preparation of the anhydrous Crystal Form 1.

10



preferably at |east about 10% by wei ght, at about roomtenperature (e.g.,
about 15C to about 30C). Optionally, the crystal can be dissolved in the
sol vent awoO 0Bles3dhdi cat ed concentration at room t enper at uP€T/USowIs68D| vent s
i nclude, for exanple, acetonitrile, ethanol, nethanol, and 25 conbinations
thereof. CRYSTAL FORM 11 In another enbodinent, a malic acid salt of

N-[ 2- (di et hyl am no) et hyl ] - 5- ) . o

[ (5-f1 uoro-1, 2- dChystal Hoom dkenndie-nireppsid, Saryekpapleebyrduging aomalicdicifet hyl - 1 H-
pyrr ol e- 3- car boxam has, been I |jne form(e.qg.,
30 Crystal %tr%cms)ta.qﬁ@%%dteéﬁnﬁ&ér?%%ﬁ]lthecgygﬁgs]g? %Foﬁ‘%éﬁﬁ%égﬁg*“e% as an

i nt er medi at eugeyatdrited pslepad.at i on of the anhydrous Crystal Forml. 10 WO
03/ 016305 PC1/USQ2/ 25649 Crystal_Form Il can be prepared, for exanple, by
i nduci ng a mal i cAadref keagin, (GrysialEarm Il costalizaden epyditions” gdeiip |
crystallizat] | LiOf I, : t Lon. As used herein,
"Crystal 5 Fo%ﬂ%&?ﬁlﬁg?%%da |Oznf§tt| 0 ?Dcvcljncuﬂoc'??%%sﬁh?tg err%?%%% crystallization
condi ti ons theahodymamicform. Sughcabdifiarsrmrotdremontyanlledérapidier nrodynam ¢ form

Such conditions_are commpnl al | rrapgid" crystallization.conditions.
One of skil Ff_Y?tﬁ“tZﬁBO%?qndﬁ‘é‘gf%s@Dééf g‘HHén Woray @‘E‘M’PS Or g BdtPRg, f or
exanpl e: a g -ffalL RG& xRl e Rifid}ndeHetvicdh tRGhidl AR fihgBepahifgsfof  the
crystallization solution of preferably at |east about 25C, nore preferably

at 10 | east thelvoystal5g@onantition of ppferildy ablegstaboutgdSE. mpemprelepdty ata rat e of

cool i ng, of referably. at,| east about 25 er X [ ferably at
| east aﬂ)@ut lé%%%oﬂt:#ﬂ &hgm?aogirp&etﬁbagfy%?%a%er%f 53;&%!)![’0 ’ fagga{g'(t% fg Oglfl}g OgOOC per
hour; seedi B@ferablySURAISAbUN 28°CqRr hér] Mol prisfeedidy ablkyst aboltae6tC parout 2,
nore preferably at | east about 5, and nost preferably at |east about 10;

presence of heupprtigstipagfierablnel/lenst abouk 35 Crizer ihows sealit%df to provide for
0 Y2, Fo Ml bR 978 L0 o oRL sl st e
t et r ahydr of 85 &/ medt@iefefiabtyl dsst abodt B phisaade afragpredipitanf and/dPONDER X- RAY
D FFRAC-{IS O\Icc(nﬁl))(ilzg)?ions thereof to provide for Crystal Form II crystallization conditions.
Useful solvents for the crystallization solution include, for example,
methanol, water, tetrahydrofuran/water mixtures, and combinations thereof.
POWDER X-RAY DIFFRACTION (PXRD)
Crystalline organic compounds consist of a large number of atoms that
20  are arranged in a periodic array in three-dimensional space. The structural
periodicity normally manifests distinct physical properties, such as sharp,
explicit spectral features by most spectroscopic probes (e.g., X-ray diffraction,
infrared and solid state NMR). X-ray diffraction (XRD) is acknowledged to be
one of the most sensitive methods to determine the crystallinity of solids.
25  Crystals yield explicit diffraction maxima that arise at specific angles consistent
with the lattice interplanar spacings, as predicted by Bragg's law. On the
contrary, amorphous materials do not possess long-range order. They often
retain additional volume between molecules, as in the liquid state. Amorphous
solids normally unveil a featureless XRD pattern with broad, diffuse halos
30 because of the absence of the long range order of repeating crystal lattice.

Powder X-ray diffraction has been reportedly been used to characterize

different crystal forms of organic compounds (e.g., compounds useful in
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Crystal line organi c conpounds consist of a |large nunber of atons that 20
are arranged in a periodic array in three-dinensional space. The structural
periodi ciwp oporased | y mani fests di stinct physical properti @ST/tsords6as sharp,
explicit spectral features by nost spectroscopic probes (e.g., X-ray
diffraction, infrared and solid state NVR). X-ray diffraction (XRD) is
acknowl edged to be one of the npbst sensitive nethods to determ ne the
crystal | i ni phamfacgsicaldemmsbitony)s t$esfoy pxangpledpBi Bitt Ngs-£3¥4e310on maxi ma t hat
arise at spegific angl i-St.en i t [ spaci ngs,
as predict egﬁB{?h egtgag)’ gsllzz\%vgaééuﬁ ét al'@%%ﬁ‘%%f%%ﬁé@%@ g?i@?s do not

possess | ongbbaglgeet ALY @225 Hray Mitdivto eEdla) 6)23JH It (Adlealet ¥b), une bet ween
nol ecules, as in the liquid state. | i ds_nornal !gl% unveil a
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di ffraction has”been reporte to characterize different
crystal for iBalidy eoniga20@2/008808 1B srtdrectal.), a00 APAIORHES 746 €Baiton ¢t al 1 WO
03/ 016305 PCT/ USQ2/ 25649 h,a[ maceut.i cal. congogi tions). Seel\ f.or exanpl e,
U S. Pat. Nos. 5 spdalbagmaiarglssngpreleredp magy p ?L‘?%%@“%%FWP feptios. y

5,910, 588 ( ki ; thodptiond 74
(Mat sunot o \g}?g@l?&%‘fﬂg%& %eﬂ?f %%Iqlﬁ%rﬁﬂ%%’ n&al:g.@%agj I%%ﬁ?%%gﬁ?@urata et al.),

6, 288, 057 ( Hamksrddkd san®;, Sbeiasz2 Thistthweiodyeamia stapilitg 1spraeebd64 ( Gr ol eau),

2002/ 003802 1160 B (b Ay ST saRs BB B REPHET e g ™t 200

Crystalline fBﬁﬁ.que&égillzﬁrr;ﬁcﬁh?fo@EHeQdolehl@iﬁ)thdJ&?ﬁﬁﬂi@lelsblii@pllefaﬂﬂyi cati ons.
Crystalline forns are generally thernodynam cally nore stable than

anor phous  fdgnigs thefinqareorgipreolsiiissieah mpuritics sHence crestAllesminatesiglipi | ity is
preferably I E? bl ok i i cal
stability o#%%gﬁ}%ﬁ@sé%glhféh ﬁégﬁ ol{raxrfﬁ; e{htdggﬂlﬁ%érfn%ggﬂs%{]g gh%}%: ecules in
t he cryst al lpatidng 0l thel cprseill@reaioliy geaenll peoristraing theangecdts torwaf cheni cal

g R LS AT et ool STl SLLY PRSSSER, i oner chert oa
sol i d gener a).l ¥, GARSHE BldisichiEadiPhe Tnes dRidedd solas dgilh bad bt tice
posi tions aﬂJé r%lféuces the nmol ecular nmobility that is the
notable exceptions, are chemically more stable than amorphous solids of the
same molecular composition. Preferably, the crystalline forms of malic acid
salts N-[2-(diethylamino)ethy!]-5-[(5-fluoro-1,2-dihydro-2-oxo-3H-indol-3-
20  ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide disclosed in the
present application possess one or more of the advantageous chemical and/or
physical properties disclosed herein.
The crystalline forms of malic acid salts of N-[2-(diethylamino)ethyl]-5-
[(5-fluoro-1,2-dihydro-2-0x0-3H-indol-3-ylidene)methyl]-2,4-dimethyl-1H-
25  pyrrole-3-carboxamide disclosed in the present application preferably have
distinct powder X-ray diffraction profiles. For example, the anhydrous crystals
including a malic acid salt of the N-[2-(diethylamino)ethyl]-5-[(5-fluoro-1,2-
dihydro-2-oxo-3H-indol-3-ylidene)methyl]-2,4-dimethyl- 1H-pyrrole-3-
carboxamide can preferably be distinguished from the other crystal form
30 including a malic acid salt disclosed herein by the presence of characteristic
diffraction peaks. Characteristic diffraction peaks as used herein are peaks

selected from the most intense peaks of the observed diffraction pattern.
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prerequisite for chem cal reactions. Hence, crystalline solids, with very
few notable exceptions, are chemcally nore stable than anorphous solids
of the swow3nwd3etul ar conposition. Preferably, the cryst &Criuse2twans of
malic acid salts
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n I st K d f bout 20 of th i ks,
ot e pr & er STV AR ABOLE TE TR TR TaE  HEbnse peaks. and most |

preferably from @b&ﬁfabgr Af anhD@ro® ity staNineNglehgnemkise dcid §deofdi2+ act i on
pattern. Figures 1 and 2 show t he po r X-ray diffraction patterns for

| . wde
Crystal 5 Fédigthylamipedethyll-3Hsghwro-derdihydp-F-aeo-BHradalcd-aci d salt of N-[2-
(diethylamn Ll=8-5 1 Gh- Of19- di_ -2 -SﬁFj B
yl i dene) net ﬁfﬁfﬁeg%ﬁghglﬁ rrzé{ E@?‘Miﬂogi P }gﬁ%@s%gé%gégﬁéggé gg]ﬂg&{é ?o ntains the
i sting of thahechmadieristit diffactpabeak§ ataboeald? BXRE. pdtdreestwoahetreen 2 and 35
degrees two theta. The free e stal Forml, and stal FormlIl are
all 10 dasi MOraPEPrABlYias Ayt E?S% k%%g%%iaaéégé@&é‘esﬁwféﬁ? , a'?A B8k abl y an
anhydr ous Prﬁ‘x‘éﬂeﬁbl}) 106 oktdiraghc R rilBe HHrAGd pRaks asQistebHih Zable 1 for C?fstal
(di ethyl am no)ethyl ]-5-[(5-fluoro-1, 2-di hydro- 2- oxo- 3H i ndol - 3-
Form L.
Preferably, Crystal Form II of a malic acid salt of N-[2-
(diethylamino)ethyl]-5-[(5-fluoro-1,2-dihydro-2-oxo-3H-indol-3-
20  ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide has characteristic
diffraction peaks at about 3.0 and 27.7 degrees two-theta, more preferably at
about 3.0, 12.1, 14.5, and 27.7 degrees two-theta, and most preferably has the

characteristic diffraction peaks as listed in Table 1 for Crystal Form IL

25
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yl i dene) net hyl ] - 2, 4-di net hyl - 1H pyrrol e- 3-carboxam de (e.g., Crystal Form
1) has characteristic diffraction peaks at about 13.2 and 24.2 degrees

t wo-t het awodb3/on3n® preferably at about 13.2, 19.4, 24.2, a&cw/uds2/edegr ees
two-theta, and nost preferably has the characteristic diffraction peaks as
listed in Table 1 for Crystal Forml. Preferably, Crystal FormlIl of a
malic acid salt of N[2-

(di et hyl ami BAB&ENY |110w3£e[ KsRcm Wr@tipn?eak Wyb&eo‘oantﬂl BepinbsidB- 20

yl i dene) nmet hyl ] - 2, 4+ein AREY i trag characteristic
di ffraction peaks aj ?i ‘e/t@lFL d 27 7 de ryéieﬁz?d\% hetg, nore preferably
at about 3.0, 12.1 iﬂyofﬁzeﬁzn RellaifvARAree Fhémot t IReidive and most preferably
has the characterigtic diffrgction peaks as listed in Tgble 1 for Crystal
FormIl. 25 13 WD 08/ 016895 PQUMeBY?Y p56448. )TABLElMenspywder X- Ray
D ffracti on Peak Tabte—fotgCrystat—Forms 34 and—1—Cystat; Form | Crystal
Formll Two Theta Rel ai'%ﬁe Two Theta|Relative |(deg.) Intensity (deg.)
Intensity 11.39 7 3.021d@® 11.96 7 5.93592 1B.16182 7.61 18 15.92 27
9.26 7 16.79 25 12/08 32 17118 24 14 54 42 19 40 76 17.54 19 20.30 20
19.46 28 21.26 31 23.383.5 21. 682 28|24.79128 | 22. 18 48 |27.71 80 22.91 21
24. 17 100 15.92 27 9.26 7

16.79 25 12.08 32

1718 | 24 14.54 42

19.40 76 17.54 19

20.30 20 19.46 28

21.26 31 23.36 54

21.68 28 24.77 28

22.13 48 27.71 80

22.91 21

24.17 100

25.46 79

26.06 23

26.96 26

27.56 28

32.27 13

32.93 17

34.43 23

PURITY AND SOLID STATE STABILITY

5 The purity of Crystal Form I of a malic acid salt of N-[2-
(diethylamino)ethyl]-5-[(5-fluoro-1,2-dihydro-2-oxo-3H-indol-3-
ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide was evaluated by high
pressure liquid chromatography (HPLC). The results showed greater than about
98 area % purity with less than about 2 area % impurities detected (Table 2).
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25.46 79 26.06 23 26.96 26 27.56 28 32.27 13 32.93 17 34.43 23

PURI TY AND SOLI D STATE STABILITY 5 The purity of Crystal Form|l of a malic
aci d sal twofo3miqd3gs PCT/US02/25649

(di ethyl am no)ethyl]-5-[(5-fluoro-1, 2-di hydro- 2- oxo- 3H i ndol - 3-

yl i dene) net hyl ] -2, 4-di net hyl - 1H pyrrol e- 3- car boxam de was eval uated by hi gh
pressure |iquid chromatography (HPLC). The results showed greater than
about 98 area Y%\polii stptenitathlifyetustytaf Snysitidiprmd el gpalieerd ltef det ect ed

(50, 23, VT TES Aot s v 11t

N-[ 2- (di et h%lﬁ@ﬂéﬂﬁétﬁilhl!@diﬁremﬁ:lﬂ—pmdleﬁTcarbﬁxhyﬁkﬁd)w& A¥oe@idudtetiol - 3-
yl i dene) net (f'é\lble 2,4-di met hyl - 14 pyrrol e- 3- car boxanm de was al so conduct ed
(Table 2). e dioupyeek aate ateraginggt 80° Gombinbradtverwridiie humidity, 5
60C/ 75% g el gtd el | | : LicH howed no
signifi c%nt g%gé?sa%g%g\ﬁ% H‘B‘é@gg’r@%@(y&ﬁ‘ﬁ%" rt geg%t?&éelnﬁiglﬁﬁ# lgj\/\‘i&eﬁl?%sarrpl es al so
i ndi cat ed neigsifiamgelegiradatios t Bdwdeo Knnay BBl i@ oStvabiveek yangflesGisest al Form |
based on HPLC Anal ysi s O,onditi(%n Purity Total Inpurities (Area % (Area
% Initial gicpted 0o chongemcrysgl Igiey anbi ent RH* 98.2 1.1 2 weeks at
60C/ 75% RH 99.6 1.2 2 weeks at 80C/anbient RH 99.5 1.2 4 weeks at
60C/ ambi ent RH 100.4 1.2 4 weeks at 60C/ 75% RH 100.1 2.2

TABLE 2: Stability of Crystal Form I based on HPLC Analysis

Condition Purity Total Impurities
(Area %) (Area %)

Initial 99.7 1.5

2 weeks at 60°C/ambient RH* 98.2 1.1

2 weeks at 60°C/75% RH 99.6 1.2

2 weeks at 80°C/ambient RH 99.5 1.2

4 weeks at 60°C/ambient RH 100.4 1.2

4 weeks at 60°C/75% RH 100.1 2.2

4 weeks at 80°C/ambient RH 98.0 3.1
10 *relative humidity (RH)
MOISTURE SORPTION DATA

The moisture sorption data at 25°C for Crystal Forms I and II of the L-
malic acid salt of N-[2-(diethylamino)ethyl]-5-[(5-fluoro-1,2-dihydro-2-oxo-3H-
15  indol-3-ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide are shown in
Figure 3. The more crystalline polymorph, Crystal Form I is of low
hygroscopicity, absorbing less than 0.5% water across the 0-90% relative
humidity range. The less crystalline polymorph, Crystal Form II, is very
hygroscopic, absorbing over 15% water over the 0-90% relative humidity range.
20 THERMAL DATA
The differential scanning calorimetry data is shown in Figure 4. The
anhydrous Crystal Form I of the L-malic acid salt of N-[2-(diethylamino)ethyl]-
5-[(5-fluoro-1,2-dihydro-2-oxo0-3H-indol-3-ylidene)methyl]-2,4-dimethyl-1H-

15



4 weeks at 80C/ anmbient RH 98.0 3.1 10 *relative humdity (RH MJ STURE
SORPTI ON DATA The noi sture sorption data at 25C for Crystal Fornms | and ||
of the L-woaBioos3exi d salt of PCT/US02/25649

N-[ 2- (di et hyl ami no) et hyl ]-5-[(5-fl uoro-1, 2-di hydr o- 2- oxo-3H 15

i ndol - 3-yl i dene) net hyl ] -2, 4-di net hyl - 1H pyrrol e- 3-car boxam de are shown in
Figure 3. The nore crystalllne pol ynorph, Crystal Form |1 is of |ow

hygr oscopi cpls’lyoleéb@obcmangdd weks atrbAauDl H66 vshidy Crisiab E8rm REmel®os r el at i ve

hum dity ran SS. &MY I r I, is ver
hygr oscopi c, 9 %gpecl n@leovgfl rvg{%ﬁé%ggll%lgﬁ aﬁ&e&%ég/& aF?m\[/lgelghum dity d
range. 20 THE@I@MS‘! s&ﬁIﬂeHd]ﬁpdiﬁtfdrﬁs@dﬂﬁated with alfenielging Al leeréfioed, by data i s shown

in Figure 4. The anhydrous stal Form| of the L-malic acid salt of
N-[ 2- (di et h;lq:calﬁqtﬁggaépgmspn coul not be readily measured.

5 (5-f1 yoro- 1, 2 FORPL 3 MR OB B Y L oty -1
15 WD 037 016305 TP G g TGyt T g AT BRI B ibnificdm e 196C,
whi | e Cryst aleighotass ip todbketnseldng phiotindi@tingtheThek efresitisalsblentand/af t er t he

initial melt su est i 'gt there is probably sone deconposition associated
with the nmeMasige a*’i’ﬁ% SR A accurate heat of fusion could not be

readily ”Ea%l}mmlsﬁﬂh@ﬁ%mﬁymmc@zfm CcOBMPOIITIONS shown) showed no

significant weight loss up to the nelti ng point, indicating the |ack of
resi dual sol vent Caytdloof themresentrigvetivedan he adrainistsred a$ SIChADMINISTRATI ON' AND

PHA
.RMA‘ L%@%{Y&Paw ITIdgq\llﬁﬁ%%dS 151%{9 ceﬁtl 9(51%@(%”6 r{sqx S\nﬁ&hQH can be

adm ni s |en m ni s%ered in

phar maceut i ¢alko6iaEBEStal isqfixed Wlﬁﬂﬁuﬁﬁblé bﬁnefser%@@pﬂ:@t(@)r yBdchhiques fior xed wi t h
suitabl e carriers or excipient(s). Techniques for for mul ati on and

adni ni strat ifrmudtioarang edmaistEIONS 9Engs AnayrRsHPied B RemipgRR Sacol ogi cal
Sci ences, " Myek, Hf?)' cﬁf“&g{]gn GO M ERP B shif: EﬁétSﬁtP dl és@&htl&% used
on® § efér

her ei n, " adii Al o m’nistrati el1very of 15 a
cryst al of the prﬁsssﬂi h¢ramel‘rtdxmmsmr" ar taﬂmnrrrstmem»ni' oszfd:rs ¢@ﬁm§llw¢rgr®f t hereof to
an 15  acrystal of the present invention or a pharmaceutical composition thereof to an
organism for the purpose of prevention or treatment of a PK-related disorder.
Suitable routes of administration may include, without limitation, oral,
rectal, transmucosal or intestinal administration or intramuscular, subcutaneous,
intramedullary, intrathecal, direct intraventricular, intravenous, intravitreal,
20  intraperitoneal, intranasal, or intraocular injections. The preferred routes of
administration are oral and parenteral.
Alternatively, one may administer the crystal of the present invention or
a pharmaceutical composition thereof in a local rather than systemic manner, for
example, via injection of the crystal of the present invention or a pharmaceutical
25  composition thereof directly into a solid tumor, often in a depot or sustained
release formulation.
Furthermore, one may administer the drug in a targeted drug delivery
system, for example, in a liposome coated with tumor-specific antibody. The
liposomes will be targeted to and taken up selectively by the tumor.

30 Pharmaceutical compositions of the present invention may be

manufactured by processes well known in the art, e.g., by means of conventional
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organi smfor the purpose of prevention or treatnent of a PK-rel ated

di sorder. Suitable routes of admnistration may include, wthout

limtati ompoowad3ps rectal, transnucosal or intestinal admPoraiSozeicen or

i ntranuscul ar, subcutaneous, intramedullary, intrathecal, direct
intraventricular, intravenous, intravitreal, 20 intraperitoneal,

intranasal, or intraocular injections. The preferred routes of

adni ni st r at inexingrdissobvang, gredustingriregestmalang. devigatinge pRRUISHN®Sray admi ni st er
the crystal of the.present.inventi . armaceuti cal conposition

t hereof in 8nﬁa8%u?lr%a?ﬁﬁapp{%aoﬁ %%Psh?jérh]? prrcr)g%sggr', for exanpl e,rrpvi a injection
of the crystal oPhifhRcareskerimpositent famsein acpliandaeitieqabsed6 conmposi ti on
thereof directly into a solid tunor, often in a dgé)ot or sustained release

f or mul at i oninvERHeTHBRYDE EormytatedinroRuFRtRPaLBINIEHSIRY BRF PTG ar get ed dr ug
del i ver S : ' ' L AR -specific
Y5 Tﬁlz%?%%%%[ na&é%l? cg@@rﬂn&lh@ﬂ%‘%ﬁﬁpféﬁ% £ Ak Brib LIRS - SP

: t
ant i body. targeted to and taken up selectively by
the tunor. BilRhempmesdiig cfdrysadspdtictriresest inferttios iplogseparationy et tan may be

manuf act ured by processes 1. kno inthe art, .e.q. nmeans of
convent i onaP® U3 R}@IB@FW%’QSS PEEF %ﬁg@‘éﬁf’é%@&pﬁp%rﬁ g?b%%sr&”\?ioig,
granul ati ng.gdhRgeGoNBKIsBR. | evigating, emulsifying, encapsulating,

entrapping or lyophilizing processes. Pharmaceutical conpositions for use
in accordance wi Fhrinfretipn.esepstal df thepresanh invaytideortaophaina¢eddicaln convent i onal

manner ing one.or pore.S i ol ggi cal | cC rs including
exci pi eﬁ@s gﬂ‘&p‘&%{?q 'ihgrre%gla?tl% Om?ug F(ﬁnt% 8guﬁrs§§lté§)§%’$?é&§#a%§1§/}st als of the
present i nveRydi@Bgici Pediiidleatufnssichat Haaks’ sdlatios &Ringhasomdentdrcal | y.

Proper fornulation is dependent qun the route of = admnistration chosen.
For inj ect i hysielogicglsehine byffarh Fophransamcosal pdninisrrtion. REnpHabaceut i cal 10

Comos 1 o g TR gL ALl SRS s et 1 2Bl I
sol ution, opeiipaisch©ginesdllydaloivaenbhe &rer . For transmucosal adninistration,
]E) g::lﬁhlr :i? % zn. agg(r:o o; Ioraeﬁ gdntlicr)listtrra]lgorllj,%rcrrlysetgl otf?hebgrege%{ {lrl‘%/gltlt?(gjn &a used in the
pharmaceutical composition thereof can be formulated by combining a crystal of
the present invention with pharmaceutically acceptable carriers well known in
the art. Such carriers enable crystals of the present invention to be formulated as
tablets, pills, lozenges, dragees, capsules, liquids, gels, syrups, slurries,
20  suspensions and the like, for oral ingestion by a patient. Pharmaceutical
preparations for oral use can be made using a solid excipient, optionally grinding
the resulting mixture, and processing the mixture of granules, after adding other
suitable auxiliaries if desired, to obtain tablets or dragee cores. Useful excipients
are, in particular, fillers such as sugars, including lactose, sucrose, mannitol, or
25  sorbitol, cellulose preparations such as, for example, maize starch, wheat starch,
rice starch and potato starch and other materials such as gelatin, gum tragacanth,
methyl cellulose, hydroxypropylmethyl- cellulose, sodium
carboxymethylcellulose, and/or polyvinyl- pyrrolidone (PVP). If desired,
disintegrating agents may be added, such as cross-linked polyvinyl pyrrolidone,
30  agar, or alginic acid. A salt such as sodium alginate may also be used.

Dragee cores are provided with suitable coatings. For this purpose,

concentrated sugar solutions may be used which may optionally contain gum
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penetrants are generally known in the art. 15 For oral adm nistration, a
crystal of the present invention or a pharnaceutical conposition thereof
can be fowouwBal@ds by conbining a crystal of the present PoTAsIY/ZIB4M t h
pharmaceutically acceptable carriers well known in the art. Such carriers
enabl e crystals of the present invention to be fornulated as tablets,
pills, |ozenges, dragees, capsules, liquids, gels, syrups, slurries, 20
suspensi onsaghit, tale polywiny! pprolistoak, dappest g@npcgyetbylp@ﬁ gluepl, adfdr maceut i cal

preparat i on 1teafn§)ugg %{ %deufa% § a@olggorgsggﬁdpé{ﬁ{agg oq‘%%&% %]ogve%)fiéglpgomh% optional Iy

grinding t urting xture, rocessi ure of granules,

after addi nenintufal Dysstutfabt pigaexislmarbeealded ialdsitatdes ot dragd @iatingabl et s or

dragee cores. Useful excipients .are, in particular, fillers such as

sugars, i ncfudfemificaiomeido chyjastedzs diffgrent spbingiions ot agivsidoses: cel | ul ose

preparatons Suc%hgﬁndac&?[!]caﬁ sftionS Baf @arﬁﬁé"ﬁs(éb ’oré'l‘f'tﬁﬁéluéé @ftie rice starch
and ot her at’in,

and potato starc erials such as ge gum t ragacant h,
met hyl cel | vimpssks nmdd od gylptiopy edtds woft, seelell chpwies ngddiofi gelatin and a

car boxynet hy| cel | ul ose, apd/o ol yvinyl - rrolidgne (PVP). |f desired,
di si nt egr at Pli"é“%fé@nf@ﬁﬁéﬁpyﬁ‘ér_ogﬁ‘g%)&gl@uﬁhe QBME{‘U@?Q-S q?sn c?o_f}eﬁ’f%/menyl
pyrrolidone o 3Q agRHienRlin 3HAIxALE vAM Hrilld shah hs Bbioke, adikRebiR Bl gi nate may
al so be used. Dragee cores are provided with suitable coatings. For this

pur pose, cohodntrdoeadlubrigant sebl astthlo s magpesem giwadtardceptinmpllvpt i onal |y

[ 17.. WD 03/ 01630 CT/ 2/ 25649 .abi Lnyl
oyrr ol 1 Hine kPR LR yoR)r B reRifinfon bR e BERNELY oxi e,

| acquer sol g} b@psndednt ssitibleAdueds) E&s FatBPbiks fitj6id Parasion, \6g Miquidi Xt ur es.
Dyestuffs or ﬁ:gg,ents mai/ be added to the tabl ets or dragee coatings for
€

i dentificat iPe lang ghyeatsatabilizees wpY be pdded 18 Hiese FARUBHSNHRISAct | ve doses. 5

Phar maceut i cal Cm%ﬁé#%egmzaj%afzﬁ%d@ﬁgtﬁ?&g%g{aggd(l)r IASBE IngES [PdJSh- fit

capsul es made of ‘gela soft, apsul es made of gelatin
and a pl aspraeaerystasichthapregént Gieventiowor slotinhteantical Thmppsisibad thereohpsul es can

contain the active_ ingredjents in admixture with _a filler such as |actose,
a bi nde|15sué‘f?négghtstTélFGH{‘ta’é‘ﬁ’ES‘ICBPtaH“P%g‘]FiaE%Yﬁ capgulf foraulalioR BPstRE g nesi um

stearate andy,;QPhd ARblH rodf tShphatkZ @S, atollt Pt 10GBRRWoes). crystal s of the
present invention may be dissol ved
For administration by inhalation, a crystal of the present invention or a
pharmaceutical composition thereof is conveniently delivered in the form of an
aerosol spray using a pressurized pack or a nebulizer and a suitable propellant,
20  e.g., without limitation, dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane or carbon dioxide. In the case of a pressurized aerosol,
the dosage unit may be controlled by providing a valve to deliver a metered
amount. Capsules and cartridges of, for example, gelatin for use in an inhaler or
insufflator may be formulated containing a powder mix of a crystal of the
25  present invention or a pharmaceutical composition thereof, and a suitable
powder base such as lactose or starch.
A crystal of the present invention or a pharmaceutical composition
thereof may also be formulated for parenteral administration, e.g., by bolus
injection or continuous infusion. Formulations for injection may be presented in

30  unit dosage form, e.g., in ampoules or in multi-dose containers, with an added

preservative. The compositions may take such forms as suspensions, solutions,

18



or suspended in suitable |iquids, such as fatty oils, liquid paraffin, or
liquid polyethylene glycols. Stabilizers nay be added in these

formul at iwo93/0ad38. The capsul es may be packaged i nto browreTgiSazsscay

pl astic bottles to protect crystals of the present invention or

phar maceuti cal conpositions thereof 15 fromlight. The containers
containing the active capsule fornulation nust be stored at controlled room
t enper at ur eof emylsiona ooy M5GUEensAIsbisies 3TW) mayepntaid dpmpdatingpyeridy

i nhal ation, _a,crystal ,of e..pr.es [ i.0 a pharmaceuti cal
conpositi on®{ e%ﬁéfﬂ?p‘ainglngbgr%%lﬁ?l@%’tq%?l}oagl‘lkggﬂgpéc?%?r%g't he form of an aerosol
spray using a pregstidcégttapaskpsitions feipakdnzeesl Andndtration iablnge propel I ant, 20
e.g., without limtation, dichlorodifluoromethane, trichlorof] uoronethane,
di chl or ot et Pg¥9oud Bt RS ag¥atetxoBtie 19reaf d&Tysial of Hie Rreseat ByeniiogEssuri zed
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a netered nount . psules and cartridges of, exanple, gelatin for use
i n an i nhal ereseit invemsioh ol pharmapayicleofnpositibas édreodmagibaiprepasedpoader mi x of

a crystal of, the 25 present .inyention or a .phar eutij cal, conposition

t hereof, an P%P}_gh? f’%\‘gflé' EBHM% p éc‘éﬁ?l‘&ﬂesdgc PQ‘LCT?BEQ’_ lllérsu‘ét)ta&rsg M crystal

of the presgntsynMeBRithiB Gl el SRR EAHA bledle MATRGGLAARE, ortlesR®d My al so
be fornul ated for parernteral adm nistration, e.g., by bolus injection or

cont i nuous padhuasilipesorfes. ndyueobningection sispprsiensgnaegntdie systagessttbef in 30 unit

dosage r e.d..,. 1n anpoules or in multi-do cont ai.ner. wi th an added
pr eservi@i Ci'?crgﬁ%‘éﬂl?o‘ﬂfﬁ?gﬁ P%ﬁg s 9“?%3(5“%%%%80? %Fl rrgarégxysnlﬂestﬁénsi ons,
sol utions, cdm¥e, ibHAdIE3PEexted/ UpAAITEHS suensioh hglyalsd dotadi | y or aqueous

vehicles, and may contain fornmulating materials_  _such as suspendi ng,

st abi | i zi ngsuisal Brbitirerpard/phigealydhat ancremsa thesodhility of thegwypdads of s f or

par ent er al L. 'l i '@ﬂ!i?ﬁﬂﬁ' |t | er sol uble
formof a cgglés{%ﬁ;fﬁ%n%[tohg)?B:I)ggﬂé#lé?glftﬁvent| onlttﬁ))? tH%%?ﬁﬁé‘é@ﬁ@%m conposition
t her eof . Adghidpacutiahlof highiss peesitoins] solutmny.st al s of the present invention or

pharmaceuti cal conmpositions thereof y be prepared in a. lipophilic
vehi cl el sui t abl eliermasyain fie aghys wewdienh by de 1 BRYSerdPit e ych as sesane

grja 't LY lnts hethgsthddnywhE b Quietiehehiddl elh. aterit PirohelesvAldbefoiakgcer i des, or

A crystal of the present invention or a pharmaceutical composition
thereof may also be formulated in rectal compositions such as suppositories or
retention enemas, using, e.g., conventional suppository bases such as cocoa

20  butter or other glycerides.

In addition to the formulations described previously, a crystal of the
present invention or a pharmaceutical composition thereof may also be
formulated as depot preparations. Such long acting formulations may be
administered by implantation (for example, subcutaneously or intramuscularly)

25  or by intramuscular injection. A crystal of the present invention or a
pharmaceutical composition thereof may be formulated for this route of
administration with suitable polymeric or hydrophobic materials (for instance, in
an emulsion with a pharamcologically acceptable oil), with ion exchange resins,
or as a sparingly soluble derivative.

30 Additionally, a crystal of the present invention or a pharmaceutical

composition thereof may be delivered using a sustained-release system, such as

semipermeable matrices of solid hydrophobic polymers containing the
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such as |iposones. Agueous injection suspensions may contain substances
that 10 increase the viscosity of the suspension, such as sodi um

car boxymewbyB/oo@bs ul ose, sorbitol, or dextran. OptionallypPCrhsSoyespensi on
may al so contain suitable stabilizers and/or agents that increase the
solubility of the crystals of the present invention or a pharnmaceuti cal
conposition thereof to allow for the preparation of highly concentrated
sol utions. thSrapbutaragani. Védrjqustshesaiaed-rajense muteridisdrive hesp establishadander f or m

o A S BT

i nventi ol or a pharmaceuti cal

conposi ti onddgRadiagion MRalr éHentcdl@alud, Felbak @dalt Br b phirdlaceqitabsi tions such as
suppositories or_ _retention enemas, using, e@?. , conventional suppository
bases such eampasitisg thogohyier adew greekt Fato QY &QF fayss Dependip@e? '6n to t he

formul ation ri I . I ntion or a
phar mac egut i ghae?ﬁgaqo &6@2???‘%@%?&%@%%?1 s%gft%?ggxeggéraéégﬁ% §t€ Iztgg&adslﬁ%h\égot
pr epar at i onsirat&tieshfol progeiastabiigafiar nuy ¢ eopyndy be admi ni stered by

i npl antation (for exanple, supcutaneous]y or intranuscul arl or b
i ntramuscul ar (i n?@%?h%n%ac%‘t{??ﬁ@t‘wosﬁlpnf %ﬁ%e’ﬁraé?éﬂ?y e ﬁﬁ%%ﬁ%%o%a d
pharmaceut | 8?%61%3{3%%}ﬂeir§gﬁ éex'} &Rl PRINA&s SfanbMbAtied Jrekcipleh@ route of

adm nistratio suita ol ymeric or hydrophobic materials (for

i nstance, i inclwein, Brakesnahinviteadto acapdiem gmbohagi cakdivm phosrdptearousi | ), with

i on exchange resins or..as a.sparingly soluble derivative. 30

Addi £ ond | §heas, statebes, celly °§%‘é€r‘8’Pé§%n%éf?tH\7§H$ POl %’Cfﬂ) Aar maceut i cal

conposi ti OnpSIIS}@th?EBegEV)fOlQ.e del i vered using a sustained-rel ease system such
as sem perneabl e matrices of solid hydrophobic polyners containing the 19
WO 03/ 016305 PCTPhsorcaszabcompusitinne sifableafge pee in\ag PRI §16EEIhed- r el ease

mat eri al s hav een _est.abl | . Llded in the
ot Sust ai METPEPRSS Bl N ANED A feieiuhBubni ARNRNRAR alely T o)
rel ease a salfficeht @ fheveaeduicndal purpaeposi tHeanodutaionaff Ploactiaitf ew weeks up
to over 100 days. Depending. on the 5 chgm’ cal nature and the bi ol ogical

stabi | i &y ofhettFratmend o5 prayention efzylirelagd 4iserdshal

More specifically, a therapeutically effective amount means an amount of
crystals of the present invention or pharmaceutical compositions thereof
effective to prevent, alleviate or ameliorate symptoms of disease or prolong the
survival of the subject being treated.

20 Determination of a therapeutically effective amount is well within the
capability of those skilled in the art, especially in light of the detailed disclosure
provided herein.

For any crystals of the present invention or pharmaceutical compositions
thereof used in the methods of the invention, the therapeutically effective

25  amount or dose can be estimated initially from cell culture assays. Then, the
dosage can be formulated for use in animal models so as to achieve a circulating
concentration range that includes the ICsq as determined in cell culture (i.e., the
concentration of the crystals of the present invention or pharmaceutical
compositions thereof which achieves a half-maximal inhibition of the PK

30 activity). Such information can then be used to more accurately determine

useful doses in humans.
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strategies for protein stabilization may be enployed. The pharnaceuti cal
conpositions herein also may include suitable solid or gel phase carriers
or exci piwptig/o1d@aanpl es of such carriers or excipients i RCrabe223uwe are
not limted to, calcium carbonate, calcium phosphate, various 10 sugars,
starches, cellul ose derivatives, gelatin, and pol yners such as

pol yet hyl ene gl ycol s. Pharmaceutical conpositions suitable for use in the
present i nvent i ofoxicite hndidermpapiséificanyolattaysédl of theresent pacitigr&di ents are

contained in_an amunt suff.icien ' . [ ed purpose, e.g.,
the modul at PEHTEFC qacgfqp\ﬁ’ls tlﬁnct)l?eer%glctgﬁggt%tgg l%aﬁyg@}]%%}gventi on of a

PK-rel at ed gh&aneaticalf2be:dansch tiitahitures @ ckpatmpanitdanbablkye.ef becti ve amount
means an anmount of crystals of the present invention aor pharnaceuti cal
conposi t i ondeteripigrthe Ksh and thed R (bt pbihicharg disrussed gpe i orate

Sy ommes Of KRS A3t Gbidl ayaod de feééﬁet}(#\)éﬂ{ior%ré%xﬁfd@élﬁféﬁl bei ng treated.

20 Determ na erapeuti ca ective anount 1s well within the
capabi l ity ofmpduism thkiebf. dthe idatat dbeained fromsipse cell byltire agsaghandahimile det ai | ed

di scl osure provided herein. For. any crystals t he present. invention or
phar maceut i e4ieg sapsHSE g Lormy ‘rn&f’frafh%%ﬁ ORREEHET Hsé’tlﬂglﬂglaiﬁ'trthﬁe i nvention,

the therapeybisaklay vaff &Jeh¥ifg dpoRiRWdkaRfolReMpLARd Bd BRlrbiBbed initially
fromcell culture assays. Then, the dosage can be fornulated for use in
ani mal nodehdmaustasion otikictdli &he exactiforulatiom gouie ehadmpistiiighandange t hat

i ncl udes,.the | C50 eterm ned i.n. cell lture. (i 1e.,.concentration
of the i?ysggﬁa§e S?Haﬁ%‘gmﬁ?%g]% elflﬂ\ygﬁ?‘{ %W%‘lé%anléﬁg%e%‘éﬁai‘: P%Q?qlt(s:orrposi ti onls
t her eof whi ghnAGHH. eB8sea., Rl araixi 19U5, inhitiPhiaanadeliogidie BRKs oBO activity).

Such information can then be used to nore accurately determne useful
doses in hufhagpersinGhod/pol6305 PCT/ US02/ 25649 Toxicity and therapeutic

c e, o ooy b o LR AP0 A AIOSBE o
procedur es iphstalldvetsudiithie ssive specigethatmeasdficiant toahaintaim the kirase
15 modulating effects. These plasma levels are referred to as minimal effective
concentrations (MECs). The MEC will vary for each crystal of the present
invention or a pharmaceutical composition thereof but can be estimated from in
vitro data, e.g., the concentration necessary to achieve 50-90% inhibition ofa
kinase may be ascertained using the assays described herein. Dosages necessary
20 to achieve the MEC will depend on individual characteristics and route of
administration. HPLC assays or bioassays can be used to determine plasma
concentrations.
Dosage intervals can also bé determined using MEC value. A crystal of
the present invention or a pharmaceutical composition thereof should be
25  administered using a regimen that maintains plasma levels above the MEC for
10-90% of the time, preferably between 30-90% and most preferably between
50-90%.
In cases of local administration or selective uptake, the effective local
concentration of the drug may not be related to plasma concentration and other
30  procedures known in the art may be employed to determine the correct dosage

amount and interval.
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determning the 1C50 and the LD50 (both of which are di scussed el sewhere 5
herein) for a subject crystal of the present invention or a pharmaceutical
conposi t iwp Blessedf. The data obtained fromthese cell culPCoSas®ays and
animal studies can be used in fornulating a range of dosage for use in
humans. The dosage may vary dependi ng upon the dosage form enpl oyed and
the route of admnistration utilized. The exact fornulation, route of
adni ni strati on afle a0outohgeompnsitien adroimésierpy wilhof copseibgisredsysi ci an in

vi ew of the tient's .caonditiqn. . i:ngl ~f 1975, in "The
Phar nacol og?lfb)ﬁﬁe Sgglgftzoeg’fgqreﬁﬁeélr g‘ﬁesﬁg‘%gg'o?ﬂ%haffﬂ%hggﬁ? ﬁ%%lgéarg?g amount and

i nterval mayddigisadiios tediudpeibm cfuld pigsdribimy shyisidean, plcasma | evel s of the
active species that are sufficient to naintain fhe kipase, 15 nodul ating
effects. These plTheeRMpQsing mpyelidepigsds Be Pregenied 19 4pacs T diSPEBES ve

concent rati gas { MrGSk-an Hifa %{F&o%d kit Y@fidh fn‘ﬁ% cERGH dnk¥? hithe Ghit L he present

i nvention or a pharnmaceuti cal” conposition thereof but can be estimted from
in vitro dadsage éorgs cotithmimgpthe aotiveaingediene cCBeszck may facéiasyde 50- 90%

inhibition of a kinase may_he ascert.ai ned ysi t he assays descri bed
herei n. DosH§BMCRREZLE RIS 88 _‘ﬁ@ae‘a@“‘f ﬁaawégﬁvwfoa@laeﬁﬁefo Vidi vi dual
charact eri Sg‘la?%e%%rﬁﬁ%ﬁe@ W instAREORE ffr hakliBdratibl €ha pakys didpehiepassays can
be used to determne plasma concentrations. Dosage intervals can also be
det er ni ned siynipoNMEGcwamhpraicdfbycr peticglaswiciatediwith thegentainenienfdren or a

phar maceuti cal conposition thereof shoul.d.be, 2 1.N1.S sifg a

r egi rrenﬁjtjjhaPreﬁgmyﬁsgob’FW%l &7¥1Y rﬁ%“é%éngtetﬁ%gﬁ%%!p f tg'%e’ h?{)&gsg&)%f? the tinme,
preferably BrirResRes A0McAREHEES refiictile badipyoe byeRmgehdy Sbe fdrm cases of
| ocal admi nistration or selective uptake, the_ effective |ocal

concent r at i ohthefcompesidensPrAiyIUMGR OB ¥eteBNaTy dAM{EsILE N ueR AR 194t i on and
ot her 30 proce

correct dos %aemlgjlg{{g%nﬁen%e ?%ﬁ %‘?%e/%ﬁ?ﬂrgﬁwgmé’%%gﬁ% g(t)(za/r 215229t h'(?'he
amount of aAcaiipREtidnddr pdstryitmhelregs widf lan apfroealpredyct isedependent

15  Compositions including a crystal of the present invention formulated in a
compatible pharmaceutical carrier may also be prepared, placed in an
appropriate container, and labeled for treatment of an indicated condition.
Suitable conditions indicated on the label may include treatment of a tumor,
inhibition of angiogenesis, treatment of fibrosis, diabetes, and the like.

20 It is also an aspect of this invention that a crystal of the present invention
or a pharmaceutical composition thereof, might be combined with other
chemotherapeutic agents for the treatment of the diseases and disorders
discussed above. For instance, a crystal of the present invention or a
pharmaceutical composition thereof, might be combined with alkylating agents

25  such as fluorouracil (S—FU) alone or in further combination with leukovorin; or
other alkylating agents such as, without limitation, other pyrimidine analogs
such as UFT, capecitabine, gemcitabine and cytarabine, the alkyl sulfonates, e.g.,
busulfan (used in the treatment of chronic granulocytic leukemia), improsulfan
and piposulfan; aziridines, e.g., benzodepa, carboquone, meturedepa and

30  uredepa; ethyleneimines and methylmelamines, e.g., altretamine,
triethylenemelamine, triethylenephosphoramide, triethylenethiophosphoramide

and trimethylolmelamine; and the nitrogen mustards, e.g., chlorambucil (used in
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on the subject being treated, the severity of the affliction, the manner of
adm ni stration, the judgnent of the prescribing physician, etc. The

conposi tiwod3nma)s i f desired, be presented in a pack or diPSparseBes64%H

devi ce, such as an FDA approved kit, which nay contain one or nore unit
dosage fornms containing the active ingredient. The pack may for exanple
include nmetal or plastic foil, such as a blister pack. The pack or

di spenser dévitcetnray obdrerie bprhocedc leykemiss pirmeiygnacregpbWHsid 4id at i on. The

pack or dispenser, ..nay al.sqQ _be _acc ' t ciated with the
cont ai ner iIgonéﬁf’%l?ﬁls%’@p&%’ggrﬁyﬁegﬁg@)ﬁgﬁlg%v@?erﬁ%%atke%gra%ﬁ@g regul ating the
manuf act ur eHod8En 9 Hissak enditipRhaydiane uiduest] stonM) ibedasinaht@povasianef | ecti ve of

approval by the agency of the form of the conpositions or. of human or
veteri nary eeThIUREcaRGesnY IRy FHMOp ARG BrabARyOSAICamd)-SSTRRYSHSE: of t he

| abel i ng ap b LS. X AL St QR T or

prescri %ti oﬁ&g)?(rggise’ %Orvteg]?rlgﬁlﬁ’a%gglggggﬁg? 0 ucdeli nsertd%llS 1Corrposi tions

i ncl udi ng atreatyshtedf poifnatri hrqinbsemdsid, noedtddgkinfsdymphabadiadgkm’s conpati bl e
pharmaceutical carrier, may also ar ed aced in. an. appropriate

e. pre
cont ai ner, GiREASP ABLPEATIAN GRNGEF): 2R 10§%> ?fﬁgﬁ edPeSEHHE i on.  Suit abl e

condi tions ﬁ?ﬂin%ﬁtt&floﬁ@iswé%afc%ﬁﬁé. may include treatnment of a tunor,
i nhibition of angi ogenesis, treatnent of fibrosis, diabetes, and the |iKke.

20 It is al so anAaspedtof 8fe frbsest invertim @ phagpacguidea) spEPOBEOR he present

i nventi r _a.phar eutical c siti.on thereof .0ht be conbined with
ot her en@?ﬁé’f’é‘ﬁ@ﬁgﬁlz}egﬁe Scog%ﬁ?a?lﬁg W e%b%eaﬁﬁ %S%ab 1‘% di seases and

di sorders gicscoiBsastuaibayits feh ab,Nsitlaste Bmiaticn, Yelichcid hndlbg, present
invention or a pharnmaceutical conposition thereof, mght be conbined with

al kyl ating mgthetrexats (used i the UrepimsNb o 219 LypphpeylicdpdeBi®dr in furt her
combi nati on i th | eUkovorl fic B eicdbdifleadlc éeﬁt}{ﬁE?_alﬂgﬁ&k%aﬁ&gﬁn@& W t hout
ther py &l 0gs as )

limtation, "0 rimdine an suc capeci t abi ne,
genti t abi neoassheait sarcdhianend pampsdriay knd thiefponiat eslogs.sgch as busul fan (used in

bl posul Fan: MERAPIABTIBSa Ll g EUation YOOI Earb ORISRt B Bepa and 30

[T et hyl enc a1 e R e kot et hi ophosphor ari de

and trimet hyl ol miilianomenplated thdie cnystaledére pressnhingention.qg.a,  chl or anbuci |

(used in pharmaceutical composition thereof can also be used in combination with natural

product based chemotherapeutic agents such as, without limitation, the vinca

20  alkaloids, e.g., vinblastin (used in the treatment of breast and testicular cancer),
vincristine and vindesine; the epipodophylotoxins, e.g., etoposide and
teniposide, both of which are useful in the treatment of testicular cancer and
Kaposi’s sarcoma; the antibiotic chemotherapeutic agents, €.g., daunorubicin,
doxorubicin, epirubicin, mitomycin (used to treat stomach, cervix, colon, breast,

25  bladder and pancreatic cancer), dactinomycin, temozolomide, plicamycin,
bleomycin (used in the treatment of skin, esophagus and genitourinary tract
cancer); and the enzymatic chemotherapeutic agents such as L-asparaginase.

In addition to the above, a crystal of the present invention or a

pharmaceutical composition thereof could also be used in combination with the

30  platinum coordination complexes (cisplatin, etc.); substituted ureas such as

hydroxyurea; methylhydrazine derivatives, e.g., procarbazine; adrenocortical

suppressants, €.g., mitotane, aminoglutethimide; and hormone and hormone
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22 WO 03/016305 PCT/ US02/ 25649 the treatnment of chronic |ynphocytic

| eukem a, primary nmacrogl obulinema and non-Hodgkin's |ynphom),

cycl ophoswbagidsof used in the treatment of Hodgkin's di se&sg/Usnutisupl e

nyel oma, neurobl astonma, breast cancer, ovarian cancer, lung cancer, WInms
tumor and rhabdomyosarcoma), estranustine, 5 ifosfam de, novenbrichin,
predni mustine and uracil mustard (used in the treatnent of primary

t hr onbocyt oaritagonissmhsush @y Kierrdeenpgortipesieriodsibel g« Predaisop) sEaEstian - Hvar i an
cancer); a riazin e. g, C i (us i Areatnment of soft
tissue sar2§%§3¥ﬂ%9%§§%f%f%8¥m@ﬂé%%$§§%ﬂ$grﬁ§% g#gﬁ%ggﬂé phar maceuti ca

conposi t i onantikOtrédERE €dh, asa@nodfen afirogtme te. .0 tes @Bt oM@ prayionsitd; andt her
antinmetabolite chenotherapeutic agents such as, without limtation, folic
aci d anal og&omatage inhilitouspych 8 fRASQ%¥8 in the treatment of acute

| ymphocyg i c | eukpfiigy i %Q%roicgﬁ@fl@'ldi%at W%B@Bglggi&?ef PagsabsEast cancer,

head and neck cancer an osteogeni ¢ sar conma pteropterin; and the
purine anal pgsens irclentien di5a plermagendpalrcomposifidn thergag el baeffedtivelinf i nd use in

the treatnment of acute ranul ocytic,.acute ocytic chronic
granulpcyti9”ﬂ@8%¥ﬂ1%ghnﬁFﬁP@“@SﬁfBﬂﬂfﬁfiﬁmﬁhggggnfgng ﬁEan?he pr esent
i nvention of;RersRRAURBESHILORAs, GARBASIhitAbnt AeAEReoaehoab fonbe used in
conbination wth natural product based chenot herapeutic agents such as,

wi t hout | i niymgphiooytic)tévkemimca 20 al kal oids, e.g., vinblastin (used in the

treatne of breast and.testi.cul af ca I ineri st . vindesi ne; the
epi podo ontoxiﬁE?p§§aﬁfn%?%%%§f gﬁg%%-3%2%P%k@ﬁg%?bﬁﬁﬁﬁggfm¢%?gh are
useful in t{giekdt6ad Manthe Phrticelt &xcuhes, GG, amduniepdProcedsrs aema; t he
anti bi oti c chenot herapeutic agents, e.g., daunorubicjn, daxorubicin,

epi r ubi ci n, torkerigaypicisd breasdy inpeeerdarcey gnigscoreand;sgirit ohhginvestignst | 25

bl adder andmﬂ%pﬁﬁﬁg%%&ncancer), dacti nonmyci n, tenozol om de, plicanycin,

bl eomycin (used in e treatnment of skin, esophagus and genitourinary tract
cancer); and the enzymatic chenot herapeutic agents such as L-asparagi nase.

In addition to the above, a crystaé gbp%n§$present invention or a
pharnacghtical conposition t her eof E€ so be used in conbination with

the X-ray diffraction (XRD) patterns were measured on a Scintag X2
diffractometer (Thermo ARL, Ecublens, Switzerland) equipped with a theta-
theta goniometer. Melting points were determined using a TA Instruments 2920
differential scanning calorimeter (T A Instruments, New Castle, DE) with
20  standard crimped pans and a heating rate of 10°C/minute. Hygroscopicity was
assessed by dynamic moisture sorption gravimetry (DMSG) using a Controlled
Atmosphere Microbalance (Pharmacia Corp., Kalamazoo, MI). All chemicals
used are available from Aldrich Chemical Co., Milwaukee, W1, unless otherwise
specified. N-[2-(diethylamino)ethyl]-5-[(5-fluoro-1,2-dihydro-2-oxo-3H-indol-
25  3-ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide was prepared as the
free base by a procedure similar to that described in Example 80 of PCT
International Publication No. WO 01/60814 (Tang et al.).
METHODS
Powder X-Ray Diffraction (XRD). Powder X-Ray diffraction was
30 performed using a Scintag X2 Advanced Diffraction System operating under
Scintag DMS/NT 1.30a and Microsoft Windows NT 4.0 software. The system
uses a Copper X-Ray source maintained at 45 kV and 40 MA to provide CuK(oy
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30 plati num coordi nati on conpl exes (cisplatin, etc.); substituted ureas
such as hydroxyurea; nethyl hydrazine derivatives, e.g., procarbazine;

adr enocorwpDa®alo1638uppr essants, e.g., nitotane, am nogl utet RCFUSe2/25mmd

hor mrone and hornone 23 WO 03/ 016305 PCT/ US02/ 25649 ant agoni sts such as the
adrenocorticosteriods (e.g., prednisone), progestins (e.qg.

hydr oxypr ogest erone caproate); estrogens (e.g., dieth Istllbesterol)
antlestrogenswsnnhfé§49@h@ndﬂ@ﬂﬂi&N@ @§€ﬁ§00@d§ﬂﬁdpé heEURSRETHE opi onat e:

and aronmatase inhibitor al so
cont enpl at ed?t %Oélfroluﬁ%u%lggrﬁl Nat | %’n@‘?%& :”E:I{r%izgétagtf3r é?ﬂ’ﬂ?l‘lﬁyr Ié{sr,llciant(?l nventi on or
a phar maceuddt€iér mm@ﬁéﬁandﬂedeh&ﬁgeﬂftsmfd) b abé 0eX fecwidile Ii)aua WﬁS)ﬂbl nation with

m t oxantrone or paclitaxel for the treatnent %Qﬁgdgd tu cancers or

| eukeni as sedlsciad fram 2088° (Honthelatising 2 sipuscan gLt ﬁ(?ﬁe | ymphocyti c)
| eukem 25 lls%cgltﬁf sg%e&hngﬁ%’ ﬁﬁ%'%nnth%{dulnﬁgt% N84tk Q%nfe@?stf:é?ls!aﬁ‘ﬁdeng

exanpl es. st oo articular exanples, materials,
anounts, an(djpprvﬁdeﬂlmmdmmterﬂrmem)ewemtmﬂlpc@fcedhechmdm%nisnB@ltkcﬁhﬂdgiance Wit h

th d £t t her ei XAMPLES
X Tay O {1158t FGRPIPKDP BRI RSP R RO G AR R oo

di ffract One%%ﬁlffc-glaﬁwfg'f@% v&é%alséﬁa&m £d8nd B kofht AlihesBEbéfBRaleykle a thet a-

t het a goni onet er Iting points were determ ned using a TAlnstruments
2920 di f f erenDigl ar@bamnmsg:omlecbfrd ypnePrigm/g.0 (digroert ApEWaRew Castl e, DE)
with 20 aﬁ fld CI’I pans and a heating rate of 10C/ m nute.

groscbqs)l c Pa %Bton ssed by dynami c noi sture sorption gravinetry (DVSG)

using a Control | pdnaicmsihes Soltich Chadimess (DPISG)TINMEGGwtermsKal amazoo,
M). Al chemicals used are available fromAldrich Chem cal Co.
M | waukee, Wiere qphleeisd o theyagjable tepraaiufg eqptrolled atmosphere microbalance.

N[ 2-(di ethyy ;ﬁx"‘rﬂétgwll% %Il}lf)léi&z'efé%gd?nt%g%laﬁ}ﬁg% afiip Qve?&'fdnnﬂO' 25

3-ylidene) neth H pyrrole car xam was prepared as the
free base byecaivpd.oiedhimadiy mak quuemlaillyabt eheween Geatd PO Eedanirw e 80 of PCT
nter na%si Ongllmnl?ilftgl (IR%Ia)tn|1 %% '1%% steps. "IOh]é/nqgs% ]\'A?as(t angleasureacli ev)ery two minutes.
The RH was changed to the next value when the mass of the sample was stable
to within 0.5 microgram in 480 seconds. A Visual Basic program was used to
control the data collection and export the information to an Excel spreadsheet.
Thermal Analysis. Differential Scanning Calorimetry (DSC) data was
20  obtained by crimping the powdered sample into an aluminum DSC pan. Samples
were run as received, sizes were about 1 mg. Temperatures were typically
scanned to 320°C at a scan rate of 10°C per minute. The DSC was a TA
Instruments 2920 calorimeter. The data analysis software used was TA's
Universal Analysis V 1. 1 OB.
25 Thermogravimetric Analysis (TGA) data was obtained on a TA
instruments TGA 2950. Samples were equilibrated in the TGA at 25°C, with a
20°C dew point for 30 minutes before the temperature program began. The
temperature ramp was at 10°C/minute, but was scanned under TA's proprietary
high-resolution conditions. This technique slows the scan rate when a transition

30 is occurring, improving the ability of the instrument to resolve independent

weight loss events.
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METHODS Powder X-Ray Diffraction (XRD). Powder X-Ray diffraction was 30
performed using a Scintag X2 Advanced Diffraction System operating under
Sci nt ag DWB/oBM16B0B0a and M crosoft W ndows NT 4.0 softwar @CT/I$62/33684 em
uses a Copper X-Ray source numintained at 45 kV and 40 MA to provide
CuK((err)1l 24 WO 03/016305 PCT/ US02/ 25649 em ssion of 1.5406A and a
solid-state Peltier cooled detector. The beam aperture was controlled
usi ng t ube BKWMBIER dePeapdrativeiof deatnhadraysiGrastak Farmahef the kb ditdAcidet ect or

ol | coted (V8RR VS BRI TRMRIE R WP R LS ARSI (1 o one

5 second pejlidhepERINLirdnicihye ] HogHolag-cathndnideop | oadi ng st ainl ess steel
sanple cups with 12 mmdianeter inserts were u&i lj zed foC{i]é’E;ue experiments.
Bulk drug was sBrpasdriorsd N-Rridisthyeming)singllin 5'§1é‘t‘?ﬁ?'é’2f ¥ hout any
preparati on, SepE G fid 89 1$p d0rPudanlide @3portar and
pestl e béef ocr))tﬁaO ?ﬁgwc\?lvepéragh&érnggﬁ&@b g’%ana ?‘Q?sﬁp %@@orrpl et ed lﬂsi ﬁg Oigin 6.0
(M crocal Sofst 0@26 mMO6I) Mais taidedod @0 i netlipnkand theohisture evasetinped. dar

G avinmetry (DVBG).. G i sother were . collected on.the rLiable

t enper at ur eM@BRAFGI(FE %’Mgﬁﬁﬁl)maéﬁgﬁ%ﬂ?m:‘ ng lﬂﬁﬁ?‘églsﬁéﬁé?rilo 0 ny
sanpl es wer g yaediihd TREmBALANGR:s rAbRIdamdbereduEddprasurd i8peidieela The

hum dity was sequentially set between 0 and 90% rel ative 15 humdity (RH)

in 3% RH st ppsly diystalims oramgs soliknAcrtersuile  @le mas addedaprflithesluryThe RH was

h d he I fo LN . it hi
0. 5 o clbgr ik pirrs edEAder L e Sehltfy SAPEFAMRE VRUERE  Control

the data coljhagtRmiBRedexasl to idom teniperait. The tysals wie élltedraaddsheet .
Thermal Analysis. Differential Scanning Cal orinet ryF (DSC) data was 20
I

obt ai ned bydded. ipiuliing ind 48 sniel ©ids geldy o GystadiFoidum DSC pan. Sanpl es
ived i . . T . 4.ypi cal |
were run as recewgpdm%nzg.s W_@lg@%}m&o)%ﬂ&g@gﬁrﬁyﬁQsdlﬁgﬁg 4.ypically

scanned to 320C at “a scan ra per ut DSC was a TA
| nst r ument s oRQ3B-mabb3ytigére) methpd-20atanaind} Néipgrrsief3-vabexansdamags TA' s
Uni versal Analysis V 1. 1 OB. . . L
15  be purified by an aqueous pH=11 wash prior to formation of the L-malic acid
salt. A solution of the free base in a mixture of 80:20 n-butanol:water (v:v) was
prepared at 80°C. After cooling to 20°C and stirring for 1 hour, significant
crystallization was observed. A sample was analyzed by PXRD and found to be
Crystal Form I. Filtration, drying, and co-milling of the crystals resulted in 99%

20  yield.

EXAMPLE 2: Preparation of Crystal Form II of the L-Malic Acid Salt of N-[2-
(Diethylamino )ethyl]-5-[(5-fluoro-1,2-dihydro-2-oxo-3H-indol-3-
ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide.

25 Crystals of Crystal Form I of the L-malic acid salt of N-[2-
(diethylamino)ethyl]-5-[(5-fluoro-1,2-dihydro-2-oxo-3H-indol-3-
ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide (25 mg) were added to
tetrahydrofuran (2 mL), followed by the addition of water (250 microliters). The
mixture was heated to dissolve the crystals. The solvent was allowed to

30 evaporate overnight, resulting in crystals of Crystal Form II.
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25 Thernogravinetric Analysis (TGA) data was obtained on a TA instrunents
TGA 2950. Sanples were equilibrated in the TGA at 25C, with a 20C dew

poi nt forwB®3mia30d es before the tenperature program beganPCThS0223mper at ur e
ranp was at 10C/ m nute, but was scanned under TA's proprietary

hi gh-resol ution conditions. This technique slows the scan rate when a
transition 30 is occurring, inproving the ability of the instrument to

resol ve i ndEFéMBRE 3: Restnghatitrosfdhedwpdsous 5y Bampl 6565 Laériasnd) 25649
EXAMPLE 1. .E') rl? gjaﬂ]?ﬁl-(ﬁqet fla;[ngzo)ébz‘fl }t‘zygr[?yﬁu&fo‘!f% %ilh);:cpg @Axooij E;Dﬁlb Malic Acid

Salt of

N-[2-(Di et h#zc@éﬂi’eﬁ@étﬁﬁl}’&% :]lm&ﬂM-BHfﬁme@ﬁca?bcduhzydtrf@eﬂ{Crxﬂamm'mridoI 3-

yl i dene) net dinmethyl-1 Hp Ie 3-car bo anzllg F?%;\ratlon A
N[ 2- (Di et hyI am ﬁ@y@pﬁg}le](asprpmuaﬁlbé m-)1vas agded i Grystal Eorm I (

oxo 3H i ndol - t I oxam de (130
mg, O. 32% )*&‘%gﬁg‘?&g% S'Ita %ﬂeégﬁdnﬁeaﬁég”f‘ﬁg%%dut lb"nﬁl}iﬁt!’eg %ﬁ%ngﬁ%gwas stirred.
L- malic acteht{niéd 2 hilg the:)slﬁﬁjz wah/bllgwadas caddedpomdsmperptuee. i Ther api d

di ssol ution of aII the soli The msthano wa d ynder reduced
pressure t oCRPBHIFEeS lteb@ofﬂdfﬁ’(‘?ij‘gf%”@g Wﬁﬁﬁg%gmzjﬁ%r Léetoni trile (5
m-) was added, and the slurry 10 was stl rred and heated for about 10

m nutes. Stirring was continued while the slurry was allowed to cool to
r oom t enper EXUAMPLEHe Sohupdita b Costad Foirh { of éid LaMalic deidedlt afds(A-ting in 149

of SQ 6% stal B:
1 2- (Dbt niP STt L R P Ay rehaTG Y P
0X0- 3H-i nd0!yh@en}é);h@lﬂﬂ@mﬂiﬁ%‘ﬂ}}dﬂ,{ﬁpﬁ}dTBBITt)tdibdpddnﬁwrOI e- 3- car boxamni de may
15 be purified b& gueous prior_to formation of the L-malic

acid salt. A sol tieeplubHiy ﬁéCﬂfS@éF%%éOf e 4-wli¢ a¢id Self OB+ 30

n- but anol eﬂﬂﬁg l4ng to 20C and
stirring f\(l)v? 1§{hp{ga\é}1}{3)e:t‘@7§;j ? ?(;5 gc?y 1h§%§|22§%c|§ gﬁ 1&2@ %bserved A sanpl e
was anal yzegihbmfﬁxaﬂ}y}a]mjﬁdnﬂaﬁyltm@ynolaysarhdmdﬁndmas détetninet fodre, 5 dr yi ng,
and co-mlling of the cr resulted in % 2 Lel d. EIXAI\APLEZ

Pr epar at'? on &y ipyatgr %é?%{? fhlé WsﬁhWéP‘gBﬂ}&XF}&O‘@P?Hﬁa Rpjss

(Di et hyl am p}&tiRidavaiddiry bt #ehPrekia?- di hydr o- 2- oxo- 3H-i ndol - 3-

The complete disclosure of all patents, patent applications, and
publications, and electronically available material (e.g., GenBank amino acid
20  and nucleotide sequence submissions; and protein data bank (pdb) submissions)
cited herein are incorporated by reference. The foregoing detailed description
and examples have been given for clarity of understanding only. No
unnecessary limitations are to be understood therefrom. The invention is not
limited to the exact details shown and described, for variations obvious to one

25  skilled in the art will be included within the invention defined by the claims.
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ylidene)nethyl]-2,4-dinmethyl-1 H pyrrol e-3-carboxanzide. 25 Crystals of
Crystal Form| of the L-malic acid salt of N[2-

(di et hyl awbDrapet3hy!| ] - 5-[ (5-f 1 uor o- 1, 2- di hydr o- 2- oxo- 3H i naCITAB02/25649

yl i dene) met hyl ] - 2, 4-di net hyl - 1H pyrrol e- 3- carboxam de (25 ng) were added to
tetrahydrofuran (2 nL), followed by the addition of water (250
mcroliters). The mxture was heated to dissolve the crystals. The sol vent
was al | owed Wint 3Q@lamedas:at e overni ght, resulting in crystals of Crystal
FormlIl. 26 WD 03/016305 PCT/ US02/ 25649 EXAMPLE 3: Preparation of the
Anhydrous Crystal Form| of the L-Malic Acid Salt of

N-[ 2- (Di et hyl ani ng) ghkilods bryklabedrhptishg a lndicdichlyehliof2-coxpodint havdiod - 3-

yl i dene) net hyl ] -2, 4-di et hyl - 1H pyrrol e- 3-carboxam de from Crystal FormI1.
Acet oni tri | &e(sippiski nately 5 nml) was added to Crystal Forml!Il (150 5 ng).
The slurry was stirred and heated for about 10 mnutes. Stirring was
continued while the slurry was allowed to cool to roomtenperature. The
crystals were filtered and dried, resulting in crystals of Crystal Forml.
EXAMPLE 4: Solubility of Crystal Form1 of the L-(Malic/ Acid Salt of NN[2 10
(Diethylam no)ethyl]-5-[(5 fluoro-1, 2-di hgpdro- 2-0 i ndol - 3-
yIidene)nEthyI]-2,4-dinethyl-lkkpyrrole-3§par i de The solubility of
Crystal Form1l of the L-malic acid sal\t of/~i\ (di et hyl am no) et hyl ] - 5-
[(5-f|uoro-1,2-dihydro-2-oxo-3k#indo|7p
yl i dene) net hyl ] - 2, 4-di net hyl - e
515 ng/nL in water atfg5
limting factor in bioava

2-

-é car boxam de was determ ned to be
e hat solubility should not be a
terial. The conpl ete disclosure
of all patents, patent ap s, and publications, and electronically

avai l able material (e.g., amno acid 20 and nucl eoti de sequence
subm ssions; and protein data bank (pdb) subm ssions) cited herein are

i ncorporated by reference. The foregoing detailed description and exanples
nave been giyen Lol fsliYiaph 1URAGERIAMANG 0L L dnecessary
linitations“are to be understood &reffom  The Tnvention is not limted
to the exact details shown and described, for variations obvious to one

3. An anhydrous crystal comprising a malic acid salt of N-[2-
(diethylamino)ethyl]-5-[(5-fluoro-1,2-dihydro-2-oxo-3H-indol-3-
ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide.

4. A crystal comprising a malic acid salt of N-[2-(diethylamino)ethyl]-5-
[(5-fluoro-1,2-dihydro-2-oxo-3H-indol-3-ylidene)methyl]-2,4-dimethyl-1H-
pyrrole-3-carboxamide, wherein the crystal has characteristic diffraction peaks at

about 13.2 and 24.2 degrees two-theta in a powder X-ray diffraction pattern.
5. The crystal of claim 4 having characteristic diffraction peaks at about
13.2, 19.4, 24.2, and 25.5 degrees two-theta in a powder X-ray diffraction

pattern.

6. The crystal of claim 5 having characteristic diffraction peaks in a powder

X-ray diffraction pattern as listed in Table 1 for Crystal Form I.
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25 skilled in the art will be included wthin the invention defined by the
clainms. 27 WD 03/016305 PCT/ US02/ 25649 What is clainmed is: 1. An

anhydr ousworog®t@bs conprisng a malic acid salt of a conpoumdThsel/ng49 t he
structure: ONH F ONH NH 2. The crystal of claim1l1, wherein the malic
acidis L-malic acid. 3. An anhydrous crystal conprising a malic acid salt
of N-[2- (diethylam no)ethyl]-5-[(5-fluoro-1,2-di hydro-2-oxo-3Hindol - 3-

yl i dene) met Ayl | - Zhecryisiaboheihun ¢ fythsy corppresimg @faﬁ%ﬁé%éwtd’&) by wejghgr yst al
conprising a %al ic acid salt of N[2-(diethylam no)ethyl]-5-

[ (5-f1 uoro- Y22%di hydr o- 2- oxo- 3Hi ndol - 3-yl i dene) net hyl | - 2, 4-di net hyl -1 H
pyrrol e- 3- car boxam de, wherein the crystal has characteristic diffraction
peaks at about 13.2 and 24.2 degrees two-theta in_a_powder X-ray

di ffracti on8pat t &hecrystal ghean y somprigng &) meshagom A RPYrAB- s sti ¢
diffraction peaks at about 13.2, 19.4, 24.2, and 25.5 degrees two-theta in
a powder X-ray diffraction pattern. 6. The crystal of claim5 having
characteri s®i c diThé castal oficlp@ak somprisingavwlest abdiatre3 o diyfWeighitwater. pat t ern as
listed in Table 1 for Crystal FormI. 28 WD 03/016305 PCT/ US02/ 25649 7.
The crystal of claim4 further conprising at nost about 2% by wei ght water.

8. The crysygl oy @r}yﬁ:hlr@o?nﬁﬁmyd ShiacM sADSFIN 2Rosb Y Bab¥myELBNt wat er .
9. The crystal of claim 8 conprising at nost about 0.2% by wei ght water.
10. A cryst MS—ﬂltmwli,23'dilhgdla)-ka1')13Hai@ﬁ@l-%aﬂldem)mmﬂ}-?{ﬁblﬂ@mqﬁgﬂdﬁ-no) et hyl ] - 5-

pyrrole-3-carboxamide, wherein the crystal has a melting point of at least

about 190°C.
11.  The crystal of claim 10 having a melting point of at least about 195°C.

12.  The crystal of claim 10 further comprising at most about 2% by weight

water.

13.  The crystal of claim 12 comprising at most about 0.5% by weight water.
14.  The crystal of claim 13 comprising at most about 0.2% by weight water.
15. A crystal comprising a malic acid salt of N-[2-(diethylamino)ethyl]-5-
[(5-fluoro-1,2-dihydro-2-oxo-3H-indol-3-ylidene)methyl]-2,4-dimethyl-1H-
pyrrole-3-carboxamide, wherein the crystal has characteristic diffraction peaks at

about 3.0 and 27.7 degrees two-theta in a powder X-ray diffraction pattern.

16.  The crystal of claim 15 having characteristic diffraction peaks at about

3.0, 12.1, 14.5, and 27.7 degrees two-theta in a powder X-ray diffraction pattern.

17.  The crystal of claim 16 having characteristic diffraction peaks in a

powder X-ray diffraction pattern as listed in Table 1 for Crystal Form IL
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[ (5-fluoro-1, 2-di hydro- 2- oxo-3Hindol -3-ylidene)nethyl] -2,4-dinethyl-1 H
pyrrol e- 3- car boxam de, wherein the crystal has a nelting point of at |east
about 19080 0301630He crystal of claim 10 having a nmelting porntSovgsead | east
about 195C. 12. The crystal of claim 10 further conprising at nost about
2% by weight water. 13. The crystal of claim 12 conprising at nost about

0.5% by weight water. 14. The crystal of claim 13 conprising at nost about
0.2% by wei ght wabeerystal of claing { rsvherein dhaprysalagserbsal least abow S8abyY of

N[ 2- (di et hyl ami no) et hyl |- 5- . g

[(5-f1 uor o- %%et%.%hm?ye bB bipsure to BAGIFYS YRy et hyl ]- 2, 4- di met hyl -1 H
pyrrol e- 3- car boxam de, wherein the crystal has characteristic diffraction
peaks at about 3.0 and 27.7 degrees two-theta in a powder X-ray
di f fracti onlBat t érqiystaleomprising 4@ple acid salf %ﬁ%[&ﬁdlﬁf&y&ﬁl@n%ﬁ%yg]e% eristic
diffraction e@]gg tH_a ) 21l 2 TRt Te S two-theta in
a powder X- |[(§y |?? fza@l'ltﬂ ?&(})gr? 2p§¥?3?ﬁd&11%}ﬁdreﬁleeh§§gg? 2[’4 gf cl}gﬁ%{ 16 havi ng
char act er i spiygoldi3farbatantde, yeeksn ithe aystgpdiasle meXingpyoidi éffat awisi on pattern as
listed in Taple % ofc%r Crystal Formll. 29 WO 03/016305 PCT/ US02/ 25649 18.
The crystal 2B99tdPAitm 15, "wherein the crystal absorbs at |east about 5% by
wei ght wat er upon exposure to 80% relative humdity. 19. A crystal
conprising a malic acid salt of N[2-(diethylamno)ethyl]-5-

[ (5-f1 uor o- 202- diThg drystaR obxleind kP, wikséin Shedrisialredperbs Rilepst2bantdi%by hyl - 1H
pyrrol e-3-carboxam de, wherein .t cryst h a nelting point of at nost
about 185C. Y48 tﬁ”%}frgp%?’g?osglfetelré?i%’rﬁe@yg\l}ﬂg?dzﬁyh the crystal absorbs at

| east about 5% by wei ght water upon exposure to 80%relative humdity. 21.
A nmet hod of preparing an anhydrous crystal conprising a malic acjd salt of
N[ 2- (di et hyllam P‘l\ol}]églﬁgl lof PEEPRIEE £ HIYELONS STy Iah GAPBUSING 2 uadiacidgalt - 3-

Y orme el et YNttty SR VS 8- 2 SRy ARK BT e 88 hod
N-[ 2- (di et hyliasneagtidyy,4-dbndthd- FH-porrolel3-rboxamide, the method
comprising:
combining malic acid; N-[2-(diethylamino)ethyl]-5-[(5-fluoro-1,2-
dihydro-2-oxo0-3H-indol-3-ylidene)methyl]-2,4-dimethyl- 1 H-pyrrole-3-
carboxamide; and a solvent; and
inducing the salt to crystallize under crystallization conditions
comprising one or more factors comprising: a difference between the initial and
final temperatures of the crystallization solution of at most about 100°C; a rate

of cooling of at most about 50°C per hour; no seeding; a supersaturation ratio of

at most about 10; no precipitant; and/or combinations thereof.

22. The method of claim 21, wherein the malic acid is L-malic acid.

23. The method of claim 21, wherein the one or more factors comprise: a
difference between the initial and final temperatures of the crystallization

solution of at most about 50°C; a rate of cooling of at most about 20°C per hour;

a supersaturation ratio of at most about 5; and/or combinations thereof.
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di hydr o- 2- oxo- 3H-i ndol - 3-yl i dene) met hyl ] - 2, 4-di net hyl -1 H pyrrol e- 3-
carboxam de; and a solvent; and inducing the salt to crystallize under
crystal | iwetiBom3edndi ti ons conprising one or nore factor PCrarPIRBINg: a
di fference between the initial and final tenperatures of the
crystallization solution of at nost about 100C, a rate of cooling of at
nost about 50C per hour; no seeding; a supersaturation ratio of at nost
about 10; n?4.pr eThpinethod:of ghdmd3, wheatsimkhe Poner MAErfagpPrs PMPIFEA net hod of

claim 21, ei n e malic acid i - i i thod of claim
21, wherei %ﬁ%&e%ﬁhggreemeem* g%?@@nééé%qrétg%ﬁg@thg@ Srlsé%ig%%g%bet ween t he
initial andsdliiéd oft MRt @duk 5°©fa tafeerfeoylaigadflat agisi about 3T périlmor;af at nost
about 50C, a rate of cooling of at mobst about 20C per Rour' a

super sat ur as¥RsFsaREation Tatio af atrnest ahewO;5nd/gheprabingiéensitheielons t her eof . 30
WO 03/ 016305 PCT/ US02/ 25649 24. The nethod of claim 23, wherein the one or
nore factors conprise: a difference between the initial and final

t enper at ur eg50f Thenerhesitaflcldimad, omesd the intialahddinahtestpesdboes o2BE;, a rate
of cooling of at npst about 2§ﬁper hour; a supersaturation ratio of at
most about $IYSRUARPLICIREATR ARG BHE t hereof . 25. The method of clai m 24,
wherein the initial and final tenperatures of the <crystallization solution
are the sanme. 26. The nethod of claim 21, wherein the solvent is selected
fromthe gré6p doesiestddmy ctfimatle wniein the eolvemitih saledted GomghoBroupsopr opanol ,

tol uene, n-butanol, . tetrahydrofuran, N N-di methyl fornman cet one,
water, and EYMBTRELL AR omﬁﬁérrg% ?né’fthaflﬁghsr?gm%a&oiﬁ% ngmlm%gtf,ngl\?mg ein the
anhydrous  Ckafshdrofiasn, N @Gdetiylfolinémidd] detore! water, peaksmainaabout 13. 2 and
24.2 degrees two-theta in a powder X-ray diffraction pattern. 28. The

crystal of &esah 27 having characteristic diffraction peaks at about 13.2,
19.4, 24.2, and 25.5 degrees two-theta in a powder X-ray diffraction
pattern. 29. The crystal of claim 28 having characteristic diffraction
peaks in a 27. The method of claim 21, wherein the anhydrous crystal has characteristic

diffraction peaks at about 13.2 and 24.2 degrees two-theta in a powder X-ray

diffraction pattern.

28.  The crystal of claim 27 having characteristic diffraction peaks at about
13.2,19.4, 24.2, and 25.5 degrees two-theta in a powder X-ray diffraction

pattern.

29.  The crystal of claim 28 having characteristic diffraction peaks in a

powder X-ray diffraction pattern as listed in Table 1 for Crystal Form L

30. A method of preparing an anhydrous crystal comprising a malic acid salt
of N-[2-(diethylamino)ethyl]-5-[(5-fluoro-1,2-dihydro-2-0xo-3H-indol-3-
ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide, the method
comprising contacting a crystal comprising a malic acid salt of N-[2-
(diethylamino)ethyl]—S-[(S—ﬂuoro—1,2—dihydro—2—0x0—3H—indol—3—
ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide with a solvent in

which the contacting crystal has substantial solubility, wherein the contacting
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powder X-ray diffraction pattern as listed in Table 1 for Crystal Forml.
30. A nethod of preparing an anhydrous crystal conprising a malic acid salt
of N-[2- (wDeBlw3esri no) et hyl ]-5-[ (5-fl uoro-1, 2-di hydr o- 2- oeoTAld0/ ndad - 3-

yl i dene) met hyl ] - 2, 4-di net hyl - 1H pyrrol e- 3- car boxam de, the net hod
conprising contacting a crystal conprising a malic acid salt of N[2-

(di ethyl am no) et hyl ]-5-[(5-fl uoro-1, 2-di hydro- 2- oxo- 3H i ndol - 3-

yl i dene) et btwlsqaltms@hahamenklyd difficrgtipn Petks-28 ket BOhandi2de/ MEreesavsol vent i n
which the c Eactln taI as.substantial solubility, wherein the

cont act i ng 4 61% PRI BEELY  crystal has characteristic
diffraction peaks at about 3 0 and 27.7 degrees two theta in a powder X-ray

diffraction pattern. 31. The method of claim 30, wherein the contacting
crystal has3thar Zbe methodiod claimn30s whetenrthp seniacting caysplbagclpracierisiic 14 5° angd

27. 1 degree 1f%rm§&trf)%alﬁsedt%b8ut o1, 1% a1 341 BEAELI R0 RahGLE Powdd  The

nmet hod of c arm ern the contacting cry haracteristic

di ffracti onXpegkisffiattién paweer X-ray diffraction patter n as listed in Table
1 for Crystal Formll. 33. The nethod of claim30, wherein the solvent is
selected fromthe group consisting of acetonitrile, ethanol, nethanol, and

combi nat i On 2! he'TﬁQFnetlﬁﬁ of EEmMAL Wﬂ@reﬁf the k@ﬂtﬁ@tﬁ% cry ek E!heﬁ’ﬁmélﬁ’éﬁtl ng t he
crystal W|t the solvent forns a slurry. . The nethod of claim 34

further conydiffraitivg ;saksrnma@wdw&tayrmﬂtactl%patwheamm Tsblecl frm 34 furt her
conpri sing at i r}% Hﬁ slurry. 37. The nmethod of claim 34 further

conpri si ng i Y the anhydrous crystal fromthe slurry. 38. The nethod
of claim 30, vvherel n the anhydrous crystal has characteristic diffraction
peaks at about 13.2 and 24.2 degrees two-theta in a powder X-ray

di f fracti on3pat t dhameged ofiskaimetlh sdhersin B splvergds Sftlﬁé‘?cbfrﬁmtth%gr&ﬁﬁydr ous

;rnéség! 5 hg: 6%12325&%?; a%ehor%tgrlle %tlflgnO?%éﬂ?J?lOP %ﬂéf §01ﬂ51n§§&t§tthér§012 19. 4, 24.2,

34.  The method of claim 30, wherein contacting the crystal with the solvent

forms a slurry.
35.  The method of claim 34 further comprising stirring the slurry.
36.  The method of claim 34 further comprising heating the slurry.

37.  The method of claim 34 further comprising removing the anhydrous

crystal from the slurry.

38.  The method of claim 30, wherein the anhydrous crystal has characteristic
diffraction peaks at about 13.2 and 24.2 degrees two-theta in a powder X-ray

diffraction pattern.

39.  The method of claim 38, wherein the anhydrous crystal has characteristic
diffraction peaks at about 13.2, 19.4, 24.2, and 25.5 degrees two-theta ina

powder X-ray diffraction pattern.
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powder X-ray diffraction pattern. 32 WD 03/016305 PCT/ US02/ 25649 40. The
nmet hod of claim 39, wherein the anhydrous crystal has characteristic
diffractiwoopeaisssin a powder X-ray diffraction pattern a®Clritsomesoun Tabl e
1 for Crystal Forml. 41. A nmethod of preparing a crystal conprising a
malic acid salt of N [2-

(di et hyl am no) et hyl ]-5-[(5-fl uoro-1, 2-di hydr o- 2- oxo- 3Hi ndol - 3-

yl i dene) met &9 | - Zhetmdihwd ofi plaim A9pyhersingthg agtaidbans £y stid has pardaseriga

conpri si ng: ining malic acidg, . . . .

N- [ 2- ( di et hQﬁﬁgﬁ?‘r?B)PB%ﬁ >}P]a dgg_w?i(aggf—ﬁaz Cc)l%fgr_ait,l%_pattem as listed in Table 1 for

di hydr o- 2- oggysgronlel - 3-yl i dene) net hyl | - 2, 4- di net hyl -1 H-pyrrol e- 3-

car boxam de; and a solvent; and inducing the salt to crystallize under
crystallization conditions conprising one or nore factors conprising: a

difference het V‘BQ’}P%}F?% gﬁ%r%b%%n%a;ggr sthl %gﬁlﬁrfsgg%ﬁﬁﬁﬁyﬁﬁé s8f of 082-

crystallization so t a a rate of cooling of at

| east about (R&Gylasindethiyl]-SsEedivogs-1 2-dbpko-Laixer Hilindol3at i o of at | east
about 2; presence of a _precipit ; and/ or conbi.nations_ thereof. 42. The
net hod of cD’]a‘iierﬁexﬂ‘?thﬂﬂ@f‘é&lﬁlefWé%Wrég’]lﬁéﬁ?ﬂ?cg‘aﬁyﬁ%Iﬂ?ecmﬁt@f)ﬁ. 43. The met hod
of claim4l. wierei.n the one or nore factors conprise: a difference
between the inttial and final tenperatures of the crgstallization sol ution
of at |east aboutoBbi@ingamalat &idiN-(oodicthylanfin@ethydasiCdbwmr-1£00C per hour;

a supersaturation ratio of .east about, 5. and/.of . i.nations thereof.
44. The netf dﬁz'SF%'ﬁﬁ“Wé?%bﬁ‘é?ehmfﬁgﬂghzg'd%?etﬁ%?lgl % g%?%pg conprise: a
di fference bgbwesmdthadiabolvedt; aand final tenperatures of the _
crystallization solution of at |east about 100C;, a rate of cooling of at

| east about 300Cinseingtsisalt ta caxsplizeaindeney$pllicaonropfitions | east about 10;
and/ or conbi nati.ons the : : - J1Bt Aw0eA the BT 81D the
sol vent is SelB¢t'8d° ‘?%‘Jr’ﬁgg{?efa%tégsucgmggn i%?ﬁfﬁgéngglbnet hano 1, wat er,
t et r ahydr of ginanempeafurds oftthié e stallirdticosdiitivat dfankasttabene2i°C; 3gate of
cooling of at least about 25°C per hour; seeding; a supersaturation ratio of at

least about 2; presence of a precipitant; and/or combinations thereof.
42. The method of claim 41, wherein the malic acid is L-malic acid.

43.  The method of claim 41, wherein the one or more factors comprise: a
difference between the initial and final temperatures of the crystallization
solution of at least about 50°C; a rate of cooling of at least about 100°C per hour;

a supersaturation ratio of at least about 5; and/or combinations thereof.

44.  The method of claim 43, wherein the one or more factors comprise: a
difference between the initial and final temperatures of the crystallization
solution of at least about 100°C; a rate of cooling of at least about 300°C per

hour; a supersaturation ratio of at least about 10; and/or combinations thereof. )

45.  The method of claim 41, wherein the solvent is selected from the group
consisting of methanol, water, tetrahydrofuran/water mixtures, and combinations

thereof.
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WO 03/ 016305 PCT/ US02/ 25649 46. The nmet hod of claim 41, wherein the
crystal has characteristic diffraction peaks at about 3.0 and 27.7 degrees
t wo- t het awonsaigeswder X-ray diffraction pattern. 47. ThePagtusoz23sf9 cl ai m
46, wherein the crystal has characteristic diffraction peaks at about 3.0,
12.1, 14.5, and 27.7 degrees two-theta in a powder X-ray diffraction
pattern. 48. The nethod of claim47, wherein the crystal has characteristic
diffraction peaks in a powder X-ray diffraction pattern as listed in Table

1 for Cryst Fo | I 9. A.C Lt | Si ; stal s
conpri si ng gémal fl‘[é% glgfh&é og‘ g{%{m%ﬁ?&/ﬁe}emotﬂe 882%)1{ hay d?lgra@@@égé 8itRadtich
N-[2-(diet hﬁéeﬂ@aﬂéﬁo@i R 9lahd 57 [(&egtdes owo-tHet2indi fryvetied X2ragditfBickibmdol - 3-
ylidene)nethyl]-2,4-dinmethyl-1 H pyrrol e-3-carboxam de. 50. The conposition
of cl ai m 49P#itatB-her conprising an excipient. 51. A conposition conprising
crystals conprising a malic acid salt of N[2-

(di et hyl am no) et hyl]-5-[(5-fl uoro-1, 2-di hydr o- 2- oxo- 3Hi ndol - 3-

yl i dene) net Byl ] - Thé adihvdtdfylairhM46p whewiethd coarabbasarhiacketeristie ddiractidne cryst al s
have characteristic diffractjon p t about .13.2 and 24 degr ees
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conpri si ng - gislRnSaaemPrising a malic acid salt of N-[2-

(di ethyl am no?et yI']-5-1(5-fluoro-1, 2-di hydro- 2- oxo- 3H i ndol - 3-

yli dene) met hyl ] - 2, 4- di net hyl - 1H- pyrrol e- 3- car boxam de, wherein the crystals

have a neltipg paint of at. |east about 190C Lt npri sing
crystals coﬁgri Si ‘amzfa’r?élqucgiaélgi@’ ggﬂemo%‘eﬁg[s??gas é‘ha?a%[’é}ﬁﬁb tleftiedSh

(di et hyl am gg:h@tmx})bwéeﬂ%i higa@ch,patteinhi diked 2n Duile 3Hoi Qelstal 3- 34 WO

03/ 016305 PCT/ US02/ 25649

yl i dene) met KpitpiR, 4- di et hyl - 1H pyrrol e- 3- car boxani de, wherein the crystals
have characteristic diffraction peaks at about 3.0 and 27.7 degrees
two-theta in a powder X-ray diffraction pattern. 54. A conposition

conpri si ng a@pyst &l congaehidnsongriaingenhgdracs cystals tompridaf 2-malic acid
salt of N-[2-(diethylamino)ethyl]-5-[(5-fluoro-1,2-dihydro-2-oxo-3H-indol-3-
ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide.

50.  The composition of claim 49 further comprising an excipient.

51. A composition comprising crystals comprising a malic acid salt of N-[2-
(diethylamino)ethyl]-5-[(5-fluoro-1,2-dihydro-2-oxo0-3H-indol-3-
ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide, wherein the crystals
have characteristic diffraction peaks at about 13.2 and 24.2 degrees two-theta in

a powder X-ray diffraction pattern.

52. A composition comprising crystals comprising a malic acid salt of N-[2-
(diethylamino)ethyl] -5-[(5-fluoro-1,2-dihydro-2-oxo-3H-indol-3-
ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide, wherein the crystals

have a melting point of at least about 190°C.

53. A composition comprising crystals comprising a malic acid salt of N-[2-

(diethylamino)ethyl]-5-[(5-fluoro-1,2-dihydro-2-oxo-3H-indol-3-
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(di ethyl am no) et hyl ]-5-[(5-fluoro-1, 2-di hydro- 2- oxo- 3H i ndol - 3-
ylidene) nethyl ] -2, 4-di met hyl - 1H pyrrol e- 3- car boxam de, wherein the crystals
have a neWwoingi1ged nt of at nost about 185C. 35 PCT/US02/25649

ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide, wherein the crystals
have characteristic diffraction peaks at about 3.0 and 27.7 degrees two-theta in a

powder X-ray diffraction pattern.

54. A composition comprising crystals comprising a malic acid salt of N-[2-
(diethylamino)ethyl]-5-[(5-fluoro-1,2-dihydro-2-0xo-3H-indol-3-
ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide, wherein the crystals

have a melting point of at most about 185°C.
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