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are staggering: cell growh, 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 related to a host of
di sorders, rangi ngThis applicloatclangs the Baefil éffilee W8I Bravieidhal pppiicEases such as

Cancer). - e BREHCGEVBRABTER MRS 1o B ERCA BT PEDod BB EPBsses. | he
protein tyrosiggrekidelffi®entirdf’TKs) and the serine-threonine kinases (STKs). 30

One of the prinme aspects of PTK activity is their involvenent with growh
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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, ie., 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
(PTK5s) 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
differentiation, cell growh, expression of netabolic effects to the
extracel | ul aWosET®NY | ronment, etc. Small nol ecul es t habCHGI022%4PK
i nhibitors have been identified and incl ude, for exanplef B ?@ée

a nal

substituted 2-indolinone conpounds as disclosed in PCT Inte
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invention provides a cryst |nclud|n malic acid salt of a conpound
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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:

25



10 includes at nost about 2% by weight water, nore preferably at nost about
0.5% by weight water, and nost preferably at nost about 0.2% by wei ght

water. Preferably, the crystal has a nelting point of at |east about 190C,
and nore pr,‘gt%r gbl% at | east about 195C. Conpositions ingluding the
crystal s des P88 *®herein are al so provi ded. Preferably ¥ ositions
include a therapeutically 15 effective anount of the cr thfaIﬁé’R Zgil5i onal |y,
t he conpositions include an dyae™t, pt-f-ably (I pa"aa.:naceuti:,ally

a..c:, piabi s exmpcefpountl KvikiRS db6Ve RERMEGHs altd oS BOR- i nvention provides a
crystal includin ic acid sa

a mal |t of. . .
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20 crystal has characteristic diffraction peaks at about 3.0 and 27.7
degrees two- tAeAYRe 258l ef Bredie peith BL-apaligpeidi L-anatic acids of combinationgyng 27, 7
degrees two-st Nefdeof 2PRferkBRS, ihethAcBEiR RAYis @Salt bSO HlE fbid ABbrablyf @€ Crystal
Form 11, in a powder X-ray diffraction pattern. Typically, the crystal
absorbs at | eastysighisaphwsiygusy Profarahy, thecaistal hagebaragtepstis diftradion Bads r el at i ve
hum dity and haa%a&unﬁ.i LREAR0Y esottm%etarqa&m%ﬁ Sﬁ&@ﬁslglaﬁ%gm {89IPosi ti ons

al s des 0 provi

i ncludi ng the cryst cribed hereinare a I ded. Preferably, the
conposi tions i N@udk2.and Beb dpgeasiteerthieln, afdfreest preterablynasdisted oX Tableel cryst al s.

Optionally, t h%ﬁ@r@%&ﬁ% . Ga al B&%&%ra?ﬂifﬁ%cgfggitp;@etm. PereFafoﬁr[ @E L%st@l :

pharmaceutical I'y accept abl e excl pi ent her aspect, e “present
i nvent i on plloviicdwedesathost sbavt 2% be pazhiyatemmoB(prefatalyrabmest epops 0.a% i ncl udi ng a

malic acid salt_qf . = (di | am th -5 - flu org-

| , 2- di hydr o- 2- ob g’v%&t %ﬁéﬁ“@%ﬁ@%@ﬁg@ gttrﬁ%//sk %‘b-ogf é-?‘?fibﬁe"%‘?%?‘_”?‘eh pyrrol e-

3- carboxam de (ReefgrablyGhy stystial Hagr melting pbint afragleestiabalit M3WMrmt hod
s e
0X0- 3H-i ndol - 3-herdindaea elsorpiovided. - Brefératiiynthe bythpdsitiopymtlatiea therapenticallygm de; and a
sol vent; ang inducing the |t to .crystallize under. crystallization '
condi ti ons %e. ge?}:écuvégﬁ? P 0%%?9{513]5(:%@?% s té%f?”&‘??“é‘S?Fd%@\’%ﬁg) i ncl udi ng one
or nore fact or sexbipleng biethiratdy 2 phagthick@icetirechptbleenipidse i nitial and final
tenperatures of the_ crystall ié@é}iﬂ{gn s.ol uhi on o put 100C, a rate

f, at t
of cooling of at nod} hfspey B OIHBmglélgsd‘?%”f?aémgﬁB‘@rasat uration
rati o of at noshalzhcidtsall 6f N4j2-(diethylamino)ethyl}-5-[(5-fluoro-1,2-dihydro-2-oxo0-3H-

indo]—3—y1idene)methy]]—2,4;dimet11y]—lH-pyrro]e-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 bumidity 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:



pfecipitant; and/or conbinations thereof. Preferably, the malic acid is
L-malic acid. Preferably, the solvent includes one or nore solvents

i ncluding, for 10 exanple, acetonitrile, methanol, ethanol, isopropanol,

t ol uene, n- bWODIBI6305 t et r ahydr of uran, NN-di net hyl f or mam deCT/gfoye5e4%e, wat er,
and conbi nations thereof. In another enbodiment, the nmeftpdpaf jgmeparing an
anhydrous crystal i ncl udi ng a mlic acid salt of

N- [ 2- (di et hyl ani th '

di Lydg ol- S- oio?g]%rh%f f’&g‘l E‘%@'gd&élyﬂw@éhﬁa’fﬁé%ﬂﬁ LP-dlyd % ol e-3 YN V
VAal 11 | UY ~Y.t oxo- 3H-,11Edol-3"37hdéne}lméﬂ1)il]_2,4dni]dﬂi&].—lHWﬂmle% Mrtdxamhidej dnihs 4 ~| ~'
J,41 11/ Yl 4ULL cid |t of .. . -

N [2- (di ot hy! affiish abnydTiBt vt sdf et wadgr srymizagongendiigns 2.

i ndol - 3-yl i denﬂyg&]h&h}}&ysﬁlﬁaﬁ&i &mﬂﬁlbmwruﬂmgenacmb@cwﬁ de with a sol vent

in which the contactin st.al uh sol ubi it wherein the
cont acting %0 Ia% Fergt ce'@f"!’f?f‘ e"PB; ﬂi’}a?FFé‘g’e{?ﬁﬁ?Safé istic diffraction

peaks at about cBsilliddibn 2dlutlor G £18& aboMd 100Y€EL Aratd bf BoAMPDE ht nYost ayutdi f f racti on
pattern. Preferably, the solvent includes one or nore solvents including,

for exanple, aé@t‘bﬁ’ﬁrf’?‘ir} 1o seeding; & TBpersafpEation fbic of atieest ahost HadP ons t her eof .

Preferably, conte %ithﬂi‘,@an%?c&ﬁﬁdﬁtﬁhs thifedh PHdR@artP)iveeiticfRidT8LanaBt Ur ry, and the
slurry is preféerably stirred and/or -heated. 25 Optlonally, t he anhydrous

crystal may be 2fidnBrefeapbly. 8 splyentdnalides,oneion merrsohepts SBWER; fof he present

i nvention plroowesﬂﬁm@ RSO, ﬁiethaﬁ&%ahagls@pmﬁmswene aodutaqblng a malic acid
salt of I\L[Z(dlety‘%amno ethyl] 5-[(5-fl'uoro-1, 2- yr020xo3H-|

ndol - 3-yl i dene)i¢th lﬁﬁthmgfpnnaqmdq,m@a@rv@teg-anéa%@mmﬁe (e.q.,
Crystal Form MycJhe method includes: conbining inalic 30 acid,

N-[ 2- (di et hyl am no) et hyl ]-5-[(5-fluoro-1, 2-di hydro- 2- oxo- 3Hi ndoI 3-

yl i dene) met hyl ] - 2, M%@Wbo]iwwymﬁw@ogﬂémeb@mm@@ydmﬂcﬂs@ol vent; and

yduct 1o, e 3k GRIPSRNSIEE NS RRhah RS O GeAdLt ono, (e 0.
condi t i ons)15 nalihydiordyoxsnE-ndohdiybdenedsethy-2.hdimethiyh YH-parroldidf f er ence bet ween

the initial andhiloﬂnalaijudet(erxpe{,a.tﬁu?&gn At he. cLystal | Lzati:on. . ,,s,pJ ution of at
| east about 25C. a rate Of c00 of at 1east apout 25C per®hour:; seeding;

a super sat ur at |rmhc mad padt affN- é’t-(dieéa'éatfmabdml] },[(5@@56h@@ﬂo'ﬂr082-moe°di-pi tant;
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

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 invenﬁon provides a method of preparing 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 (e.g., Crystal Form II). The method includes: combining malic

30  acid; N-[2-(diethylamino)ethyl]-5-[(5-fluoro-1,2-dihydro-2-oxo0-3H-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




5 and/or conbinations thereof. Preferably, the malic acid is L-malic acid.
Preferably, the solvent includes one or nore solvents including, for

exanpl e, nethanol, water, tetrahydrofuran/water m xtures, and conbi nations
thereof. Pv®eyebidy, the crystal has characteristic diffreasoursepeaks at
about 3.0 and 27.7 degrees two-theta in a powder X-ray @i fAPRCPBBn pattern.

10 The anhydrous Crystal Form | is advantageous over Orystal Form 11l for
many applicati RLOD: t hat ffers
preferably i nlgq C}P&y‘?ﬂ&mgn (it %ng lﬁd‘? r}g?nﬁgf%‘é%%cgéﬁs g%s ity, higher

crystal lini ty dlﬁeldncelbamen Mygnmmﬁmbﬁnalteynpthamstoﬂiﬂ]ercespﬂubmme properties of
Orystal Form & NATRF Qhe.8GH 95 &he St ol £hal lehd b Askondhbdons, and they

are wel | 15 KROWR™ P62 oRe 287 |nctude f or
exanpl e: the sedisg;Rkistpeasaiuration rddb of bﬂeast dtiout 24 ptesdricy ofa prsdipitant;zai i un ’

Sviution; the differenc and. final tenperatures
of the cryé?al?@%ﬁf@ﬁﬂ %8?“%?8%¥PT en%?zgggfhﬂ&mcaﬁdany t he sol vent
vapori zation rh’éf%rablyf, th&@()ivenﬁBﬁlﬂ!ﬂébg)ne&ldﬁﬁfe&alvuﬁtainbmmngﬁafd:x@mpliznd presence of
a precipitant. ui danc he di.scl osure pr.ovideqd 20_herein, one of
skill in the a‘i“ ’%w&attet@ﬁuif@ﬁ@e%w‘fr%&% A COIRIHW@& £%hnd/ or adj ust
one or nore apﬂ’éfbﬂibl)ﬂﬂﬁcfy@t@ll(h&%hdr&téﬁsﬁt&i@fra%hoxﬁ;ﬁe}iﬁstailabduzablaﬁdlﬂi?ndl tions to
provide Crystal Form | and/or Crystal Formll. Definitions As used herein,

"super sat ur at|W‘?eéfwoo‘heti’é‘faeﬁ%”d%xtr%d‘fféﬂcP%“Pﬂ“e‘Phe 25 concentration of the

material i1psol uti ofhelaphydftAs CORGERSkALik Qcﬁraﬂlfagéobﬁo\iéﬁtgfsiaﬂﬁorhﬂlﬂnr satur at ed
solution at the crystallization tenperature. ed herein, “seeding”

refers to the DaBnpPhtaonsbecayss %@P@Pe’?éﬁéat CW@}EP@H?%@I% prefegablist al | i zat i on

solution to pr ﬁma@ férQﬁarﬁ;Qé @&tepmeﬁﬁocﬁﬁmh 3aBility, fgﬁér%fﬁdahmxt tig conposition
of the seed crésta is the sane as th onposi tion of ~ 30 t%e crystal s being

formed. As use WEFBQF%COP’%V&?PQ‘MT&W““WW&S@flﬁfygf’tt%irf@@ﬂwat tends to induce

crystal l'i zation wheguRddedactds el M-g&tﬁhidnéﬁéén‘a&ﬁ@hhﬁ ﬂlg}"axe%ﬁf ul
precipitants WO 03/0163305 PCT/tJS02/ 25649 0 APR 2005 i ncl ude, for

exanpl e, n&h- sb'?qumf‘?fﬁklllh’é“%aﬂ{ Sﬁﬁ’cfa%@ls inclugardor examplgs thg excess

N ntime ol tlan AZLCA e 2L
SRVA-INIO) T o\.uuuuu, e ux.uc TS, i1 au_y,

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 II.
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




crystal | i nilPy. d5BacHqR p

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 ght, and nost preferably at nost about 0.01% by
wei ght. 5 AsWO§&#6Herei n, "anhydrous crystal" neans a crb&IlelSO?/WWhi ch water
is not specifically bound. Anhydrous crystals preferabl{} ddPRo2085ncl ude
substantial anounts of water. The water content can be determ ned by
methods kNown ubad 6 by HEh UGV fof B AYAIRLBrodHcndiSGPRE 1L at! ons.
Preferably an ‘anhydrous grysta iI'ncludes at nost about 2% by wei ght water,
mor e pr ef er abl gouateripess tAst@eddigenin, a00GS61NgNt ived sghyentimwdich theisalt nost preferably
at nost about 9 i s I y 41 ne" nmeans a
mat eri al that %%/%W%ar esglg{()j‘}lty}lgg%ltgﬁosﬁ éﬁ)ag@%gl’ %Eﬁ?\%?nog;[é}%%%hg}e The degree of
crystallinity wobstaboutPsitZ7aby Weight apdmdseprefgmbbratimogdbhy 09dFbytvesgini ques

i ncluding, for exa ar, . X- diffraction i [ rption,
differenti a'If scannr‘}%égﬁsggp%%ma?}ég{o%%%aﬁ (I)I%3 aﬁs%‘aﬁtrgs?ﬁl %@kﬁgﬁgﬁ é;ﬁé)tsol ution
properties As smeficibrimund. Anhydeucarysdlaprefenbly doamnmchiiatubstantiad eri al has a

hi gher degree_of crystallinity than the erial.to Lch it.is being
conpared. Nt oo e Hihle' GaGcateE RSPy Re i Aelibisigkhal 31 1y have
hi ghl y or der edihelagifigcludingg éor 20anipdd, Eatl [Fisthes titratixinglr Preforably dnembydrasf ects in t he
crystal structure t.han,materials wth | r. degrees. of, crystallinity. The
hi gher degree B?YStalrly‘gP%ﬁs Iaflﬁ?sf 3"085%%% Wﬁﬁgg\é\@@gdm%fe&r%friak’)@ a{’éostthe other form
by techni ques babvat 087ty wdight waws aid Bost plederptdy at oiadt it 0.2% by weighhe powder
X-ray diffraction pattern, |lower noisture sorption for simlar sized
particles at awétﬁéci fied relative hum dity, |ower heat of solution, 25
hi gher heat of fusiggusedherdR[ "celis@BBb UhéaB a hdtegial thitGacOrthderad, ioags t her eof .
As used herein, "less crystallipne" neans that a material has a | ower degree
of crystallini f3pes WQWC‘EIPI%WHQT@ ithg detgf?e\f&ﬁf”é’ﬁ ipity &f acrysiplfoEgepmPed. Material s
with | ower degdeesnifid 15 iflyadchhitiies yncBRIMR Rk bAamphy fowREX-th@ng range order and
nore defects in the crystal structure than materials with higher degrees of
éWé‘ic S%B%@ffgiae“%?]%"c“a’lng EHPEDeRasP N ssessed rel ati ve
to the other fensikyry, beclioRuespbpetdddi ng, for exanple, broader and/ or
fewer reflections in th owder X-ray diffraction pattern, higher noisture
sorption for siml af*s E?egé‘ﬁ'g\ﬂonﬁfé‘? ?ﬂ%@éﬁe 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 -




O TRRM particles at a specified relative hum dity, higher heat of solution,
| ower heat of fusion, faster dissolution rate, and conbinations thereof. As
referred to in the present application, "stable" in bulk drug stability:
‘tests neans WHR&B/0&805| east about 97% by wei ght, preferabl agﬁﬂ%@%ﬁ%} about 98%
by weight, and nore preferably at |east about 99% by we tA f e bul k
drug remains unchanged after storage under the indicated conditions for the

i ndicated ting,... F DESCRI PTI. OF..THE Fl GUR . Flaur S an
illustration O\pa'}'ﬁgg %(%ﬁﬁeecr“ -r?%tf/‘%}fuﬁdr]&gﬁglgﬁwﬁs%&ggt%%eﬁgét oér ystal Form |
of the L-nali cfstindfastat dissofutidh fas, i @hibinabmisnieyethyl | - 5- [ ( 5-

fluoro-1, 2-di hydro-2-0x0- 3H-1i | - 3-ylidene) net.hvl.) 2, 4-di nethyl - 1H pyrrol e-
3-car boxam de. The pgfe?c reﬁdt? ?qg?%rf?eﬂgﬁppgcrag?ﬁ’g%ﬁbgg ])(’:rbu tdélfgsfa 1rhﬁ% of the salt
and the free haseneaasitiatias leaninbot BY% baweight ptefiasblCatlsdsedbobiidra by (e. g. ,

Figure 2). 15 Fi e is an iJlustratio t he. powder. X-ray diffraction
(PXRD) ot a5 1 o Sud mpreagby SEba e py weighrel i ¥

N-[ 2- (di et hyl amin)sainbydngedafief Siorage under the indicated conditions for the indicated

fl uoro-1, 2-di hydr o- 2- oxo- 3Hi ndol - 3-yl i dene) net hyl ] - 2, 4-di met hyl - | H pyrrol e-
3- car boxam de. e pattern is distinct fromother crystal fornms of the salt
and the free base, and is less crystalline than Crystal Form | as evidenced

by the 20 broader reflections_in the powder X-ray diffraction pattern (e.g.,
Flgure 1). Figure 3 i s BRIFFRESCRIFHONOBTHEFICHRES ir e sorpt i on

020 11t (VB kAL POF LR i oty ol 11> 11
N-[ 2- (di et hyl arforferystiFpith 16f (¢ B-mdlicuacid ealt of N-[2-(diethylamino)ethyl]-5-[(5-
32 car boxan de. G roPEvspystt HEREDE I pRe T R LUTRHE oF 7,
hygr oscopi ci t y,3-aiseabidagThesttemtiadisthcEomather crgstal damstofithe Sl r el at i ve
yar oscop! o, - st SvEr Tl e B R A dops BB e SR T i ity
range. Figurse 4 is &iguieldisgah illstraiion of thepdwder Enty diffratiam XRP)adataor i met ry
,E Egc?__ (rjrg} ?‘ c g_gifs n?r‘é“g?l?ﬁog%% c&r tf))ef J{—lm%ﬁc gcci) sa9 o¥ ﬁit-ﬁl(dilé '&fymlino‘%‘eﬂlo}"lyikg—l Form H of
N-[ 2- (di et hyl arfivos) E2-diyfiroB2-pXcB3H-indoF HylideRe)ehiethy 1 24-Rinexyl-Bpynade! - 3-
yl'i dene) met hyl ]y 2 ShiBet Ml padbhoRY Gl Bichn SRELNR  Sifis oRHRS AL ©
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 11, is very
hygroscopic, absorbing over 15% water over the 0-90% relative Hunﬁdity 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




7 WD 031016305 PCT/ US02/ 25649 0 5 APR 2005 transitions are indicated in the
up direction. Crystal FormI| nelts at a higher tenperature (about 196C)
with a higher nelt enthal py (about 141 Jig) than Crystal Formll, which
melts at aboWO38W&S5wi th a nelt enthal py of about 105 Ji gCr/Ubmes@uggest s
the two crystal fornms are nonotropic, although degradati of) @@&*gg%after
the crystals nelt. I\/bnotropi smis confirnmed by the conversion yst al

o]
Formll to Cry Form | r r S ri bed herein.
DETAI LED DESCRIPHER B B Wb PRyt { s B et
N-[ 2- (di et hyl amoypelaetdigbdut BQQ C5wliﬂhudlighet melt ditliahdrr(@bom tWol/Bkbanndol - 3
yl i dene) net hyl di net 3~C box m 3-nurrol e
substituted 2- |1:r11'3('iSt F‘ﬁf)nrr@‘%om%%]n FI%.)\%I ﬁgl (?Wg’né’s' if?bl?c 1lcprée 15 N

[ 2-(di et hyl am tg) &hhsggg]:stﬁmﬂ\ﬁeéﬂysmrfomis aﬂe:doxiwxdplo abhough-dsftadatido| - 3-

yl i dene) net byl 4-di met hy] -1 H pyrro] e-3-carhoxanide can be prepared as the
free base bg %&W&Saa\ﬂar tggﬁ’?'?%f?]}?tp oy ?H’%%lsicﬂ'%?rﬂ]ﬁghﬁ&ef%?ve&o l e, those

di scl osed i n PClystalFefiidtd Oryethl IRl Tiie atdoanediperatii® sty @O 8dsériteBang et al . ). 20
Al t hough the fﬁjee base may be crystallized as small particles, it is
desirable in e scal e operations, for exanple, to have larger particle
size crystals for ease in f||trat|on To this end, the preparation of salts
of N-[2-(diethylam ng

A S mw)@%hléﬁécwmogma&mﬁwpwmt N

pyrrol e-3 r boxani \ N fQr. al 41 0 I ting
properti esC1§5 rel at gg a{’#e pr oc Ssi L(g ﬂgﬁ%taihe sg(?}tgz ch 3hﬁlélh(%?jlépar ation of
oral phar naceubrildade)medryﬂﬁﬂa%dmedryé lﬁhwnefer%mb@a@deﬁmﬁﬁﬁﬂe PCT/ US02125649 0
> APR 2005 Cr y%ltJ@SL ke@%qfxft{lﬁ‘_@]ﬁ?{g_ und havj ng éhe CTolI]]owdn%structure

N-[ 2- (di ethyl am no)eth UG 6
2- 0X0-3Hi ndol - 3-yl i dene) net hyl ] -2, 4-di rret hyl -I H pyrrol e- 3- car boxam de

15
N-[2-(diethylamino)ethyl}-5-[(5-fluoro-1,2-dihydro-2-ox0-3H-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-oxo-3H-indol-3-ylidene)methyl]-2,4-dimethyl-1H-
pymole-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.




i ncluding the free base and salts thereof (e.g., cyclamc acid, maleic acid,
hydrobrom ¢ acid, nmandelic acid, tartaric acid, fumaric acid, ascorbic acid,
5 phosphoric aC|d hydrochl oric acid, p- t ol uenesul f oni ¢ acid, cirtric acid,

and malic P ePHEENES) were screened for properties rel aﬁ%ﬁ&ﬁ

processing of the salt and the preparation of oral phar
conpositions therefrom including, for exanple, crystallinity (e.g.,

crystalline or amoehhait i5APR. OlaRINBLALRT Ly AR GSRL hYdr al od

crystals), toxicity, hygroscopicit nor phol ogy. Based on
t he above scr é’e@ﬁQﬂi-lf&loh%th?n@meﬁlyB& 4-digrfethyl-l H-pyrrole-3-carboxamide ‘

V11 dene) met hy 1 To g8 P g SRR el By e B o, B et i ned o
provi de the bés'dr%mnamfed Gﬁnd@slaplédaﬁmrdtfmncw{i@msmcm study, it was
N Lol et iyt e mey et R REpleapidyp aotyensolfopi g cpipgeid, nd malic

oxo- 3H i ndol - &cgdsahl@we)erﬁetemﬂld]m@rdpe@tﬁmlbtydtolthémwesscixigof:shmhbnﬂ(am de rnrct
,1B,"ad in rmlt Iaﬂrlei;‘)ar t101 o?‘l)ra{ C}}Laﬁace\t}%ap (! Sp%?lhonsgh %[olfnon}CRl ng,fi ¢s methods for

preparlng crys el

N-[ 2- (di et hyl &Immpl}se&ﬂ;'s]d]]]mﬁ-(@ g5er[yi;talhn¢)er1a,nﬂ)rphous degree of crystalhmty
di hydr o- 2- oxo-3 H- pyrrol e-3 20

e t hyl ].- 2, 4- di et
car boxani de, gg'(%rﬂ Sor&gjr{%{te r@%ﬁ%)gﬁxﬁty’tq?'%oécoﬂcé}g’ts ﬂ’%ra?gs The preparation
of anhydrius mbprmlagys Babdd@inubl abgvascreehing, Amalit Bilshlt o&N(gBscri bed herein. The
anhydr ous Orys m. | eri 0 r ape ties. for ny applications.
CRYSTAL FORM | ICH‘ S¥ ‘8%’@@? ti@tvore; Dp-ahhydhodorp Btpadots

N-[ 2- (di et hyl ayridese)sedyll-pASthéthyl-12Bpyrrole-3-carboxamide was determined to

fluoro-1,2-di | i dene 2, 4-di net hyl -1 H pyrrol e-
3- car boxami de %8%‘8%518%?63%? Bg‘%ége ﬂ@f(ﬁ‘r’eéu W&&%I@d(ét s, fo‘ﬂ*ﬁ/st al Form
l%h The anhyldmmanﬂ}cms‘ﬂailt cﬁm-m-(dldﬂsylztﬂamb):mglmﬁqm-mairéy Z{Fﬁﬁlﬂyar@giblf Ithgn |
ot her cry a rm one Q ystal Form
can be ar‘@iﬁ”g‘#mﬂ‘tdg]é(gﬁiﬁ?‘g“y%?/’ﬁl nd &e%'{ 1:'?)9 %%FTQ ?%?’i‘%ﬂg%f a malic acid

sal t under 30 &pyatiadi xFQUﬁplle Pﬁjc‘)é!iio&{nil zation conditions froma
super sat urat ed sol stal. For m}ofgcr stallization

condi tions" refer t ep’éers%?élt"é{?'mo?ﬂ(ivli{‘? B’Sﬂ’aﬂs{%’ §paFH§fryf}P e the
t her nodynam c  mel8ihgh ndali¢ a6id @lt@f N-[2- WY BAOHDSRN]-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 1 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 1 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 supersaturated solution.

As used herein, "Crystal Form I crystallization conditions” refer to

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




Crystal Form1). Such conditions are commonly called "slow' crystallization
conditions. One of skill in the art may sel ect one or nore factors
including, for exanple: a difference between the initial and final

t enper at ur esVBPHEScrystal | i zati on sol ution of prefer ablﬁCgfg% 5about
100C, nore preferably at 5 nost about 50C, even nore pref nost
about 25C, and nost preferably about O0C, a cooling rate of preferably at
nmost about 50G- I %gﬁ!% ta00UL ARGREr hour, even
nore preferabl yle'gt%l 11ﬁnl%)?'léatl) a%%?onfg{(ﬁ%er ou?l?ﬁ'egn n‘%lgéa %&%T erably about 0C per
hour; no seediepgditianss (Prerof skill irathé eyhmay sgl¢ch ongf orprazé factatsliycledingyfst about 10,
nor e preferabl R, t nost about 1.5;
no preci p| tanté&ﬂhl(ﬁ?%gtff&%g%gﬁegﬁgq? reo?igal ‘gﬂ%er%{gl\iirlpéd‘[}ir or Crystal Form|
crystal lizat i owysadhgikivh solationlds pieferablyodtvenst abohioh00° Cﬁmmpapmfngbtym
crystallizafio I t t hanol ,
ethanol , | iprrgosg‘ (a)b(#ltt 5@“’021 E\%% nliloqurgfefaﬁ)ﬁl ;ﬁ)ﬁ%glPAbgma cgraggl:nt(agt #‘e‘?’eraﬁ?

NN- di rret hyl foramm(né aam@hg;m«: ofwmfeablyandosttabmtﬁﬁfﬂmnbour Taore hereof. iii an”.

Uu

i----.} ad, Cr giy ameﬁt abﬁutgea(f ed[h]:) oeven cxﬁ% ef?aralbgrsa;[t o a% u"{clr’ of Cystal

Form 11 in soIR/ Solubility. As
used herein, "pu bsdramidl radst mfewbly abbyt"0°@parivut; matseedingca mmadtunamrpr ef erably

soluble in the ncentrations of . 1% by
wei ght, nore p‘?aﬁ f\r/ {eVlbg't? 5‘*’?"“&3@1{{‘0%6}‘%?%?‘@%5 ab gsuﬁ’b‘ﬁ Sloreferably at
| east about0 10ﬁfehpabweatgdmtt,abamt 16ﬂ3ﬁblpreélpﬂmt teﬂ@bﬁé@ﬁhﬂﬁoﬂs&h@eqf t@bout 15C to

about 30C). Optioa I h st al n be ]SSO| ved in the solvent at the
i ndi cat ed conc@ﬁf‘?ﬁ%ﬁrﬁysgﬂlﬁf) r?{Sé%?@ﬁg%ﬂﬂ& °&iich sol vents include, for

~exanpl e, acetoni t riUseful esirancios prémhhgnﬁIcrysandau&&omﬁaﬁ)i’nalaﬂé @ois t her eof.

CRYSTALFCRMIIInanotheretg {’re mal i c .acjd salt of
N-[ 2- (di et hyl a?ﬁaﬁlas%ix%ﬁn}tnlg methanol, ethanol, 1sopropanol toluene, n-butanol,

[ (5-fl uoro- I Zmdm{yy]ﬂfmﬁmN%ﬁbdhylfw;@bmﬂc;dcetdﬂm@)aﬁmah&&dmb?naﬁoﬁH methyl -1 H
pyrr ol e-3 %a de has been prepared in another crystalline form(e.g.,
30 Crystal TPy . Crystal FormlIl is useful, for exanple, as an

internmediate in t I‘Iﬁ afSiBRatcR#dd0Nryak! fdae TamimytiretasedCroy SiaadplefBy M | . 10
providing a slurry of Crystal Form I 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 1I
In another embodiment, 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 has been prepared in another crystalline form (e.g.,
30  Crystal Form II). Crystal Form II is useful, for example, as an intermediate in

the preparation of the anhydrous Crystal Form L

10
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for exanple, by inducing a malic acid salt to crystallize under Crystal
Form 11 crystal lization conditions froma supersaturated solution. As used
herein, "Cry¥Pa8¥96¥m |1 crystallization conditions" re eiCT/tﬁW 649
crystallization conditions that provide a crystal form 8t APR A t he
t hernmodynam ¢ form Such conditions are comonly called "rapid"

crystallization condidi 9085, gbggre i4q %orlef'antégl%g riﬂdu%?g%ﬁlﬁ@%d one or nore

factors including, for exanple: ITterence ween e itnitral and final
t enper at ur es ofalt tq ¢rpstellizesundet Crysiali Korm lerystallizatiof cqndisions iihy at | east about
25C, nore pref .l east about 50C, and nost preferably at | east
about 100C; asﬁlgiérgi%rfé?:(%&dﬁ?gﬁg of preferably at |east about 25C per hour,
nmore preferably at Asamet heatiolCrysedBorpdi crybtallicatioadndivwis” ppfeefer abl y at | east
about 300C per L Halok rs i on.ratiq of preferably at

| east 'aboutgz,Crgsgérﬂézagrglg?%rdggﬁ/&gtﬁﬁ%s %%Sém@,]eranag%r%st preferably at

| east about 1O0themodgemuefonh. Sugr@odiportsard conmmehlyocalléd "repidbi nat i ons t hereof to

provi de for Cré/sgma}iiz Form k. cryst al gfdﬁat[ihgn condi.tions, Usg‘c{,él solvtnrs for

the crystalli zation astISPﬁ?nldbnr?nl nc?euoé o @%Is’%}?aﬁ%‘f %ranﬁ%rf, wat er,

t et rahydr of ur ainl:lu@ihg,rfomxxmmeesdiffamdce_cbemmﬂieiiﬁﬁﬂ ahdh ﬁngimémperaﬁﬂAEER X- RAY
O FEFACT! O (PRS0 B 3005, FORRPAAIR,Censl ey hor 9o nuber
space. Thel8t rlsed atscak 50°@andadost pieferabiyr ariehtynbomn D6 b satelofdoblingtof physi cal _
propertl s, SRl SRR R0 e okl SR et B iR 2P L 0o0P
di ffraction ( Xk, an8 nistgiefetablygerad abobE30000 perdfout;Beedingsa sensi tive met hods
PRI TSR FEArA CTET A JCREETE I TR I
lattice i nter pbanamosyacinaply,.at Rast picadios pesendy ot prggpitant;and/olOn  the contrary,
ST RN S T S e R RN
solids normal |y unviéidcks! solfead ir Bk egsakBiop adiedindhdd) fd enakhle, di f f use hal os
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

11




30 because of the absence of the |ong range order of repeating crystal

| attice. Powder X-ray diffraction has been reportedly been used to
characterize different crystal fornms of organic conpounds (e.g., conpounds
useful in 1IWQE@EBEG16305 PCT/ US02/ 25649 0 5 APR 2005 phacnuseasdeal

conpositions). See, for exanple, U S. Pat. Nos. 5, 504 216 %H%bﬁhma al),
5,721,359 (Dunn et al.), 5,910,588 (Wangnick et aI) 6% 6 ugl as et

it 22 ARl s B e, 1
6, 329,364 (G ol(léalul)ap etdll SUZSBSSPéDunnApﬁI); :i:mm (Waignidkat bR 6, Nﬁ)@.647200 1/ 0003752

(Talley et al) l’(]Pou 0Pgl aﬁz%?%zi% 495?1(458 623@'191 %Rl%ﬁi/ae? o746 (Barton

etal]). Crysta erre '~ han fteuti cal
appl i cations. 6R2§$83 (Mugta £ioal iy, mS@S@@iakEIsi)yﬁ 31!63’1’7mﬁﬂlpwah‘ctzabl y nore stable

t han armrph f. the n stability is
pr ef er abl y Pé%?éég(é%]eau) éﬂ@\%f Bﬁ IOTP'f hca °&r§°ﬁp%}b§598§§m cal
stability of tI(TEa]Ieyym QIZDOZIGOSSOD]r(rBartEﬂnaaﬂ)zgnd mozmmsqzmg]smionteha Jnol ecul es in
the crystalline sol es,.the i on.of. chem cal

ef er ahl cor ora
i npurities. Hence c{:%(ggf’? Fﬁ?“?l%f‘{frﬁr przed ip BBy al"? ?Lg@llﬁ?“ﬁﬂser cheni cal
purity than therystAlimefehsuse gkﬁbrﬁllyaﬂﬁﬁﬁddsnalﬁf&&]y nﬂﬂehamgﬂiaﬂ atbghéarsyst al | i ne

lid I ' to well .15 def latti
posi {1 ona. and TOARGLLe CHE WERGKEY LB WEBROTT NIV 4 ERERPer oqui o1 e | or

chemni cal raact iremsted ilHBOSer SlYbslktglahd MGSOlel ghysicdl dtdbilne bFtht emystaihabl e
exceptions, are ch Ecal%mre abl e than am)rﬁagous solids of the sane
mol ecul ar conp(;%‘i"tl agking,ph the molecylps n the orysialline spigprgierahlyl i ¢ aci d

salts N-[2-(di efehiyd @mneﬁi@fbtﬂw df'cﬁel{mfcﬁmfn widled Hende dyidhomaesno- 3H- i ndol -3 20
yl i dene) net hyl ] 4 di miléh yl - | H- - 3-car boxam de di sclogsed in the
present appl i c#€R3H yé’8§s§§ ghé’rh%heﬁ? the i 2QPRAYSLOBBIEDRN LR cal  and/ or

physi cal proper b]@ﬁg1ﬂltlﬁszl'ﬂﬁaﬂﬂlef@@lﬁ(ﬁgdiheraﬂ_fl&rﬁﬁél&ttﬂé mbRenléorE0f nmalic acid
salts ofN—2 di et hyl. am ng) et

[ (5-f1 uor o-1P, 2-d§fipRid ttscezpoalﬁeansavérwﬂsqst%ﬂwlf*d'&ﬁg)ohﬁmbﬁqls@ezx dimethyl- | H 25
pyrrol e- 3- car b@xasduthae tir SEdrAISA Geaktiors eilE, Qi%ﬁéﬁhm@ﬁcmdbc\aiﬂ%i pwef erably have

di stinct powder X-ray diffraction profiles. For exanple, ? anhydr ous
crystal s notable exceptions, are chemically more stable than amorphous sohds o

same molecular composition. Preferably, the crystalline forms of malic acid

salts N-[2-(diethylamino)ethyl]}-5-[(5-fluoro-1,2-dihydro-2-oxo0-3H-indol-3-

20 ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide disclosed in the
present application possess one or more of the advant;geous 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-oxo0-3H-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.

12



including a malic acid salt of the

N-[ 2-(di et hyl am no)ethyl ]-5-[(5-fluoro-1I,2- dihydro-2-oxo-3Hind

ol -3-ylidene)nethyl]-2,4-dinmethyl-1 Hpyrrol e-3- carboxam de can preferably
be di sti nguivwhe®1$30Hm t he ot her crystal form 30 incl udi ngPGI/¥RaY/2564%ci d sal t
di scl osed herein by the presence of characteristic diffagtipmy? .
Characteristic diffraction peaks as used herein are peaks selected fromthe

oSt tense ARkEAL kG RRIRY SOl LHAGLY O BAL AT Gy dfo0 03/ 016305

PCT/ US02/ 2564 har act eri stic peaks are
sel ected from iabowtpezl@; mbretpiﬁeralnistfrom abt)mri@e)f preakest inkensegpeplsedndr abl y from

about 10 of tNGelTBRte il BORGHATYSE e AL lIRS!pcllSf AL Abch g apoLt 5 of the

nost i ntense pe rac ures show the
powder X-ray diffr d8giren gpdRisbowm ﬁmefpowd@r)y-sayallffraaloﬁqamd fonGigstal

respectivel

(di Gt hyl ami %o)g Ff“‘is'ﬂff%’e‘%ctﬂ La}éfrg“ia‘]z ci‘gﬁ?%?ga%'z"f&@ 3H i ndol - 3-

yl i dcne) net hylweﬂ;ﬂmﬂnmjﬂ%{ﬂiﬂw@n Qtdihydre2oho3HARdd3- Tabl e | contains the
listing of the i nt m.egch . PXRD tern bhet en2and 35
degr eos two ¢ netOPKEV s BE RIS Rabrned TS LR BEor m 11 an o
al |h éo easily Hstﬁlgloﬂmlﬂlngﬁtﬁﬁlelb;y p&dkelﬁbmwathﬂmliﬁmrpadtmafmand%ef erably an
anhydrous crys i ncl udin c_acid_sa

(di ok hyl ani ng)émﬁfw f‘€59‘rﬁafffg%6‘seic‘zfsﬁfﬁ ‘f’) Cd%%i‘%ﬂ!‘?#oaé? ally_

yl i dene) metiy! kasdy disthigiRhdiyy-thdit iy lk@bgeuﬁpa:@ﬁ,boxam de (e. g , Crystal Form1)
has characteristic diffracti on ) atlﬂgbo ut 13.2 and 24.2 degrees

two-theta, 15 nore [JFisrblyappph uéﬁ‘aﬁf?l “‘?“giglallFac?iﬁPaﬁOfgr[a 25.5 degrees

twlot t hfet & : gnd(diaﬁﬁmniag)eﬁsaqm[@s-ﬂﬁﬁ@ﬁ SraRdro-26ky-8Hahadrer m H of a malic acid
sa (0] -
(di ethylarini n¥YepepetyB 24 gmethyls g pyrale 8r%{}36?“8m§e Geo-Gptalfger D3- 20

yl i dene) net hyl has?chéraabﬁm& hisﬂ*rachbh péék§ ﬂ'aﬁonﬁ‘lgérah@wﬁlﬂégﬁ’&s PRSteRaar acteristic
di ffraction_peaks at_about rees two-tbeta, nore preferably

at about 350, mpe preferphlymt abawd”z?? 19/41:?@9%@ S rereReve-thefadndHOBt pr ef er abl y
has the char agtfhivsd b i hitastst:o 0irpaaks paks hd wtadh tamdakkegsid or Crystal

Form U. Form.L
Preferably, Crystal Form II of a malic acid salt of N-[2-
(diethylamino)ethyl]-5-[(5-fluoro-1,2-dihydro-2-o0x 0-3H-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 II

25
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25 13 WD 03/ 016305 PCT/ US02/ 25649 0 5 APR 2005 TABLE 1: Powder X-Ray
Diffraction Peak Table for Crystal Forns | and 11 Crystal Form I Crystal Form
Il Two Theta Relative Two Theta Rel ative (deg.)Intensity(deg.)lIntensity

11. 3973. 0210%0 3016955, 9312 13. 16827.6118 15.92279. 267 16.’%@2@%
17.182414. 5442 19. 407617. 5419 20. 302019. 4628 21.263123. 3658 21ARR . 7728
22.134827. 7180 22.9121 24.17100 25.4679 26.0623 26.9626 27.5628 32.2713

32.9317 34. 43213ABLE 1: Powder X-Ray Diffraction Peak Table for Crystal Forms I and Il

Crystal Form I Crystal Form 11

Two Theta | Relative | Two Theta Relative

(deg.) Intensity (deg.) Intensity

11.39 7 3.02 100

11.90 7 5.93 12

13.16 82 7.61 18

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.T7 28

22.13 48 27.71 80

2291 21

2417 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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PURI TYAND SOLI D STATE STABILITY 5 The purity of Crystal Form| of a malic
acid salt of NJ[2-

(diethylam no)ethyl]-5-[(5-fluoro-I,2-di hydro-2-oxo-3Hindol -3-

yl i dene) met hYPP#8163%54i net hy] - | H pyr r ol e- 3- car boxani de wasPENEIYEEE by hi gh
pressure liquid chromatography (HPLC). The results showed{)dy é@Refllbhan about
98 area % purity with |l ess than about 2 area % inpurities detected (Table
2). 14 VO 03/ 016305 BGHIRAZIZRG 480 0o RRFBI0PoAn Lo stiahsm oft abi | i ty
study of Crystal Form| of the L-ndlic acid salt of N-[2-(diethyl

ani no) et hy! ] - SNfl2(dethylaming)ethydl- 2 (Gflupre- 122 6yrrg A-qxqiéi-indol-3-

yli dene) met hy! Ji;2n e @igB ity Y b O Sle-3:c b RO AN, SEa WASndtbs® _conduct ed
(Table 2). Fou;r'lwrééesﬁrl dgi'?a’ af ter yagi %gﬂra% é:ocf)qnbi ent rel a%i ve humdity,

60C/ 75%u r el at {Table BlhnFair wpck dataialpn aging 08V amiderd rlytive hupidityt y showed no -
signi ficantcdegho 1 v NG - L b NG WE sanpl es al so
i-ndi cat ed n% C aggé% %ﬁg‘rlé;staﬁﬁ%é?%w %B%fag?g%@ﬁ%ﬁgf dCaJrllfoystaI Form |
based on HPLC sdgrihsasi degdnauin iRomBen-ray diféreciion lompue-metlesamples elso % (Area %)
Initial 99.71.5. 2. fent RH*98.21.1 2 weeks at 60C175%

RH99. 61.2 2 weeks a‘?%ﬁ%ﬁ%ﬁ%%ﬁ&pﬁﬁgg. 51.2 4 weeks at 60C anbi eni RHi

000.4i .2 4 weeks at 60G75% RH100.12.2 4 weeks at 80C/ anbi ent RH98.03.1 10

*relative hum ?I XB(Z.REDFb%{?Cé%%%l% )ﬂ}g}l’{a%gﬁ}ﬁgkgﬂgm sture sorption data at

25C for Crystal Formnms -_nmalic acrd salt of

N-[ 2- (di et hyl am no) et hyl Lelbdifidr5- f | uor p- 1, P2ridi hy dr Gro2d dmosridiek 15 :
i ndol - 3-yl i dene) et hyl ] - 2, 4-di net hyl - I—I-(Byeg%)e- 3- car(%(r)e)gla%rj de are shown in
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/ambieni RE i100.4 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 Iand 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-oxo-3H-indo]-3-ylidene)methyl]-2,4-dimethy]-lH-

15



Figure 3. The nore crystalline polynorph, Crystal Forml is of |ow
hygroscopi city, absorbing I ess than 0.5% water across the 0-90%rel ative
hum dity range. The |ess crystalline polynorph, Crystal Form 11, is very
hygr oscopi ¢, walas@iskisng over 15% water over the 0-90% rel gy 48 dity
range. 20. THERMAL DATA The differential scanning cal ori fegrkPRIiifsi s shown
in Figure 4. The anhydrous Crystal Form|l of the L-nmalic acid salt of

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

5-[ (5-fl uoro-|I Pw@f—-ﬁw%@@nw@elmt RbRb1 263 . yrhilg SmesialEpms [jmeits 4L di et hyl -1 H
15 WD 03/ 016308, RCTHEE0R2ERAR obkcPredRitr AR RMAAChech: G foxani de mel ts at.
about 196C, while Crystal Form |l nelts at about %1 C. The events observed
after the init Pebabipfamedegorarasition assotipfet with he meltimgabieyefesni® deconposi ti on
associ ated W t h.hg 18l drirnshn PRSI B Eadild heaif@ur at € heat of fusion coul d
not be readily measured. 5 The TGA data for Crystal Form 1 (not shown)

showed no sPgni fi cahie TG deafor Cayssal prm Hnetsbowm)| showied neoiignificapindi cat i ng t he

| ack of resi dugle; 50buent 1 ShdidaRhaMnP Bidi bireliBiGl 1Yk b

ADMI N STRATI N S Pﬁ&%@%ﬁ%ﬁ%ﬁf%&é AEORE l((:rb]f/lrs’s%lal 156 Bh Present

i nvention can Mateathtainedan eerystals. such to a hunman 10 patient or can be

adm ni stered | ngm,z 1 (RS i nyﬁq § f oregoi ng crystal
is mxed with suitable %@&%@Pﬁ%r ex%é%?g%%gsb). elgﬁé{?%ues for fornulation
and admi ni strati on Gfystdis ofjthe pregenth nvEmsiondar bre ddRénistengd exsush toRHammacol ogi cal

Sci ences, " o I shi . I : 1L As used herein,
"adm ni st erl'MaOE aﬁggﬁcﬁg‘?gﬁ;ﬁ (Sitﬁmgﬁeéhgggacgﬁg?c?] rfg%hgﬁ?t?(\)}]g%&%@ﬂmﬁ a crystal of
t he present i nvapgdingrrystal & miked wil suthble edrriere opaxsipients). tThemawes foo an

organismfor t & RELERO f.n i i Of RK-rel at ed

di sorder. Sui tg% eﬁglgﬂ%gsagg?ﬁ%%}rﬁn&pnys@?%ﬁa@trcfg ﬁ)n%bg?mnc etgjhénegfil or{/vlg(t hout limtation,
oral, rectal, Ppamamhgimat&«tieraas,'! meisﬁdbhﬂﬁng(ﬁbq}iﬂswnrm.i 1@t¢stcnditiopl ramuscul ar,
subcut aneous,  intrapedy H;r"é‘f Ynaaln i@ E';e%é‘llﬁnisﬁ%éo%mef&% t%f!‘d’éhtv%}y.%?' ar.

i ntravenous, intravitreal, 20 Tt raperitoneal, | ntranasa , or-intraocul ar

i nj ecti ons.15The cprsef efithegitesentitentiof 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, ssbcutaneous,
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

16



adm ni stration are oral and parenteral. Alternatively, one may adm ni ster
the crystal of the present invention or a pharnmaceutical conposi tion
thereof in a local rather than system c manner, for exanple, via injection
of the crystwbosbiesose present invention or a pharnaceuti ca’mﬁz/@ga;mosi tion

thereof directly into a solid tunor, often in a depot or SHSE‘; 2 rel ease
formul ation. Furthernmore, one may admnister the drug in at aﬁéﬁ‘f %ﬂdrug

delivery system for exanple, in a |iposone coated with tunor-specific
anti body. The ™Piingdisipbungyerapiigiing QF%’E@“Q%Ieéﬁﬁf‘qgaR’éws‘@ﬁ“%eI ectively by the

tunor. 30 Phal’é&ﬁﬁuhtlﬁgﬁlkn&gﬁiﬂggf]tyb}(gﬁﬁz]ﬁgprmepr esent invention may be
manuf actured by processes well known in the art, e.g., by neans of

conventional 16 WO BRmertertioal compesisiogs for ye4io aGFOBiaAW‘ﬂD@TSPWW ng, dissol ving,

granul ating, dp3eRRn Pfﬁk:b@gm{,ﬁtéu ﬂ?édnﬂgmoﬁﬂ'kﬂaﬁﬁeﬁ'ﬁhﬂgone ansapsul ating, _
entrappi ng or |yophilizing processes. Pharnmaceutical conpositions for use in

accor dance i t Bhysielogisalbgecheptablecpaiars Brludiag exsiangsyand lagxibanas thak onvent i onal
manner using opgifhe fBESsim; HRYRIAR)! o@meqﬁéslsaf iV RERLAB! pRepSALbhs that cam cludi ng

excipients and auxiliaries that facilitate processi M of crystals of the
present i nvent bovsefl phasmpreativalint Propey feraitationis depradent sporpherastecut i cal | y.

Proper formul agaﬁglsﬁog%f;&%gent upon the route of adm nistration chosen.
For injection, a crystal the present invention or a pharmaceutical 10
conposi tion t her eofFarinjechen, horystal dttb@pliewnbiqmtjusommmz@nmicalpr ef er abI y in

physi ol ogi ?6‘ H X%riﬂ;é) %?B kh@e Béﬁf l{)e%ﬁn%é{%"maaﬁu%@ &)?urtloﬁg }Ietfér%]yl nger S

sol ution, ogl ca I'ne aneiucosal "admi ni stration,
penetrants apphyspﬂoganahy tampiatible bafifers gich toHbeks pelutien Régeds @huisedri n t he

fornul ati on. t ar ener al | kno in th 15 For oral
adni ni stration? ﬁ%‘c’m]oo a{m uﬁeﬁel%ﬁrg%nssglﬁ] OsAR oy Penetr {‘?o

phar maceut i cal appopagits thebatieetode heeneated be uﬁ«nlnmlie&bmﬂﬂdnipn. bndhl ng g a crystal
of penetrants are generally known in the art.

15 For oral administration, a crystal of the present invention or a

 pharmaceutical composition thereof can be formulated by combining a crysial 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, gom 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

17




the present invention with pharmaceutically acceptable carriers well known
in the art. Such carriers enable crystals of the present invention to be

formul ated as tablets pills, lozenges, dragees, capsules | i quids, gels,
syrups, slurpjes suspenS|ons and the |ike, for oral stion by a
pati ent. Pha?ﬁﬂ@@ﬂ?? preparations for oral use can be %HH 2¥hg a solid

exci pient, optionally gri nding the resulting mxture, ancﬂ br AERsMing t he
m xture of granul es, after adding other suitable auxiliaries if desired, to

obtain tablets aﬁbmdfaagp@yﬁm gﬁmﬂds@ef BArb&pet bl PMNethyledé Blycdl) rhn%ft I cul ar,

fillers such as sugars,.  1ncluding. |actose, sucrose, nanni t ol , - 25
sorbitol, cell dfaH&En dipsidelacaves P@“%‘E’éﬁ“éé“ltaﬂ?@f%ﬁﬁﬂv@“ WéPE’é“‘st arch, wheat

starch, rice %%Fé@. @ éiuﬂfafo %l%@ﬂt@-ﬁﬁ?b@ﬁ%e@ﬁhﬁétaﬂﬁtrs%fﬂx@!ge%c%htﬁﬁs as gel atin,
gum tragacant h, ose, hydroxypropyl nethyl - cellul ose, sodium

car boxymet hyl cden lmr@;ﬁéauoaﬁasodharwrwldﬁﬁﬁrem peRbipgtiopropfactpe\doyes. | f desired,
di si nt egr at isng agenbﬁarﬁsaaeuﬁelx%ﬁ%%gno %Jﬂc?r?b&&s@&éraﬁ)h%lﬁ dIIBﬁHYI nyl

pyrrolidone, 30 agar, or aC| A salt such "as so m al gi nat e nmay
al so be used. cmsa&e@aémfeelaam@s peb ey sw8esonled Bapsules mideaf edatin mga. For this

pur pose, conc tionally
contain gum 17%&%5{1%56?%%5%?%%%%§8@?§5g}éPg&gﬂ}% Igg%@ ar |%’p tal c, ;
pol yvi nyl pyr r ekidongediedy ipepoixtugewith pdllersutlydsdantosgl ayansler St&hdﬂ or titanium
di oxi de, lacqu 0 i . I i nt s. ol vent

m xt ur es. Dyes?’ E sL%a?dr%{ﬁgdr?g%?gjcﬁr%{a%g&glggé%ﬁ{%&ﬁ% %{"gjb%éioggn i dragee
coatings fidr |Sd@d12br[si bsoftoapsaes, txystalsaf mcu)mscbrz@vclinfohmaemb doserEdnat i ons of
active doses. e i h d,orally include
push-fit capsuoires P enr% m%ﬁmﬁﬁﬁhq%%?&g&sgs th]'{Sfm la%m‘f?m seal egu“(j:apsul es made of

gelatin and a polyasiylen¢ glgeals. Stabllizers ngalyyaeedcwd mﬂ:nesadoﬂmulanbns,me push-fit
capsul es can contai g.t he g re with a filler such

en
as | actose, a binde eca(?ﬁ‘IleSsrnay\{)Fé’ Crc]‘%g%dﬂtg 6?“’“ Q? ?1?:3 it °‘§‘ ctﬁ as talc or
magnesi um st earmétectarystals@pthe presdnt inverition st p}bmhaczemcal cohmpositdiis tieaqaf ul es,

CrYSUal > Of Bl Tyl L BB SR SRS 1 1 St 0 e
gl ycol s. St abi lsicei & Lﬁmjpubciaroaﬂdtﬁﬁbdraiurb (ke cabboir 156C &t dbomssp°@). so. The capsul es
may be packaged int For rd(r)mmstgalngns l?y J%Ea]g)tgo%sé (I:rgrst otfhxle%%sén?invention ora
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, dich]orodiﬂuofomethane, trichlorofluoromethane,
dichlorotetrafluoroethane or cerbon 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,
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protect crystals of the present invention or pharnmaceutical conpositions
thereof 15 fromlight. The containers containing the active capsule

formul ati on nust be stored at controlled roomtenperature (e.g., about 1500
to about 30GyooFws3oadmi nistration by inhalation, a crystaicmfsoz/iswpr esent
invention or a pharmaceutical conposition thereof is CQE‘SGNDR”?G@ del i vered
in the formof an aerosol spray using a pressurized pac ulizer and
a suitabl e propell | i,m tatian, @hl or odi. f | uor onet hane,

trichl orof | uorGr&f éﬂ?émO‘B‘Q{%H‘EPB%@FWEH%{}SP@&WHWNW“ EHBHHAD K de. In t he

case of a pressuds hmﬁi)ea&mg,%tdbmzﬁgmmaﬁwsmglagenﬂsﬁy be control |l ed by
provi ding a val ve tgl deliver a netere Capsul es ugd cartridges of,

for exanple, gelati Fhamaceqtical GOpPasitiqes, Ipéﬁgnt&a} admiRiSFIOR 5%y be f or mul at ed

contai ning a pRE&s stlutiomfof a watey sdhitle ffm bhscraﬁalwmﬁ%em Mwektion@n Or a
phar maceutical conpositjion ther eof and_a tabl e, powder base such as
| act ose or 3t aphepmacautical composifen Ffé"fp‘?‘@‘llgﬂ‘ta"?’f?\‘}gﬁf"i‘?iﬁ obgrysfal bﬂfdf’?raceutl cal

conposi tion thedarhvéityn 8 SRR HRAPINPbSEbok Qferd@aﬁﬁ%@%sreﬁaxeadﬂh ni stration,
e.g., by bolus injection or continuous infusion. Fornulations for injection

may be presentdRpphilic3ehiglai Puitpblediaphilis yepicles ipclude faity ol as §$amen nul ti - dose

containers, W & s?rﬂhéii@(?ﬁfi/acﬂfe%ﬁ?srsﬁéids\éﬁxgl dib&e %@%@r&fd&n&xﬁﬁéﬁ:aﬁﬁke such
forns as suspensions, solutions, 18 WO 3/01630 | US02/ 25649 0 5 APR 2005

or emul sions i$chps l,vp%sam@sqweﬁa@swwnem guspengies may canii wbsancerthll at i ng
material s 3§UCH AT FHSRSAML Sﬂg’th héléxzkl.g:?’as édam&arﬁdx?a%w ng agents.

Phar rraceutl cal conpositions for enter admnistraftion i nclude aqueous
sol utions of acelutose, S@fbit@lmfeieﬂmnmqwolwllm%l@irapenélpnﬂhﬁalme@éﬂm i nvention or

5 pharmaceut i cgli,GoUROHL L %chggén?s%at ui%%%%ét‘h@ﬂ%ﬂlm oPte pl?ﬁﬁlis Qf;@e of crystals

of the present Tnvention or maceut | ca ositions thereof may be
prepared in a Pllelsqnbpmnnoo OV@maUh@eutSGI qogiplogition tﬁ)@pﬁ tp plbow/dehthel es i ncl ude

fatty oils su_cElﬁ g.ﬁe“ ohcent?é{gg%aﬁltnloﬁsfatty acid esters such as ethyl

ol eate and tri ma erira such as |iposones. Aqueous i nj ection
‘suspensi ondS may con«ﬁlmmﬁtwdbsthamesmghdlemm&'benupe\adﬁefqrm@wl scosity of the

suspensi on, - SUCL A SOAIMMLARLRIMIELY uck) b itbQAhee SR Rke vl dextran.

Optional ly, the suspension nay al'so ¢
A crystal of the present invention or a pharmaceutlcal 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 pharmaceutica]
composition thereof may be delivered using a sustained-release system, such as

semipermeable matrices of solid hydrophobic polymérs containing the
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suitabl e stabilizers and/or agents that increase the solubility of the
crystals of the present invention or a pharmaceutical conposition thereof
to allow for the preparation of highly concentrated solutions. 15

Al ternativel YOBHERcti ve ingredient may be in powder forPEHE0225%énstitution
with a suitable vehicle, e.g., sterile, pyrogen-free water [ DedRR lifse. A
crystal of the present invention or a pharmaceutical conposition thereof may

0 e oL Bbaflerd oL G i OURASIL A0S AHEH S BUOAARIB AL FHC |
retention enemas, using, e.g., conventional suppository bases such as cocoa
20 butter or oteell fhgweby dess. skilled it art. chvstaimed-kedeapeeapeilestmayns descri bed
previously, a A of . - t_ 4 i maceut i cal
conposition t hgélp\é%%%y&gf Q%r%%ﬁ g%%?ﬁﬁ]:e%fggg&gé}%d%%g?jc%{&ggar ations. Such | ong
acti ng for nul atengpusitinmhetzef foad fawwedke nptd dygr [00Phwn Epemding(dhdlrle exanpl e,

subcut aneougl y .or .intranuscul ar robye i ptranuscul ar ipj.ection. A
crystal of heChpePlécsagIrl] ware ﬁl\]/‘gﬁlf ?gklé%crag Sgabﬁlﬁ%gf?thn%@gﬁ '%afeag%rtr’paggﬂhf’?%n t her eof
may be f or mul astekgies fortphdtein sabilieativh magteempleyedat i on wit h sui tabl e pol yneric

or hydrophobic matepials (for. i.nstance n. enul sjqn_w t.h g

phar ancol ogi cal | y :@}Fé’bﬂ(baf%mﬁ?llcﬂnpwqoﬁs +e<5ﬂn gg%ﬁ’ﬁ%ﬁ’é“ﬁ%%‘ﬁfﬁ@? Sc‘g‘héi]r as a’
sparingly sol ubt gl piesé vaatidry 6r exdipieAsd Exantpdas| df yuch@agiess ok atcipiéntd he present

i nvention or a. ropaceutical. .conmposition thereof be delivered using a
sustai nod-r ol SEBAE PR fia S CBGRm R S aDPFERE YBRoSo | o

hydr ophobi qopokysai Sarcesicililbstdletiaivd gdMandR{dbbBAREs JaEHEsUS02/ 25649 0 5 APR

2005 therapeutic agent. Various sustained-rel ease materials have been
est abl i shed an8°yepdengglycol¥nown by those skilled in the art.

Sust ai ned-rel ease CPHasHARRicAPOmposieARRELBE forust BRthé pehiatintationat ure, rel ease
a salt or a pharpaceutical conposition thereof for a few weeks up to over
100 days. DepeHtudgcappositignswhareipthe rtvg dngsdients e ¢mEnsH &t PAMOEPt st abi lity of

the therapeuti guifigag@dhchic6 dictintOmRl purpbse . £3hemobdticRIPPRiaBvsly@Pi | | zat i on
may be enpl oyed. The pharmaceuti cal congos,l tions herein also may include
sui t abl e sdPi dhedrealiiept gspEyention of p BKelaed disordefi ent s. Exanpl es of such

carriers or excipi efbfe 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
concentratibn range that includes the ICsp 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.

20




include, but are not limted to, calcium carbonate, calcium phosphate,
various 10 sugars, starches, cellulose derivatives, gelatin, and polyners
such as pol thf}ﬁ({}’ %e glycol s. Pharmaceutical conpositions suitable for use
in the prese ?’ 2Rtion include conpositions wherein thECARIOFRRES
ingredients are contained in an amount sufficient to achl 8v4PRh&bnt ended
pur pose, e.g., the nodulation of PK activity or 15 the treatnent or

prevention of a PK-T&icay asd @lhrspmerafﬁcwoeas@m dfitkedrésnt idvdnhi6 @Reuti cal Iy
effective anount nmeans an anmpunt of crystals of the present invention or

phar maceut i cal PRagHp5atidel Wf’ﬂ@?'@éﬁ”fcé‘??%eﬁt?wep&yﬁ%%‘ﬁt al l eviate or

anel i orate SynFﬁ@ﬂﬁceeécaﬂprs&a&%s Mceﬁ'&ﬁlhﬁé&%r%ﬂ;@nm@ﬂﬁl\/dnﬁﬁéls @fg.blhe subject being
treated. 20 erm nation of a t eraBeutl cally effective amount is well

within the capagminiegtheiCsp paykibe Lo ( @aomhlflhgeél«%fvsseé’s%‘é&' gFly in light of
the detail eg dh&@ihmpaa]bjdef&ygtad%@luﬁ%;@ermmvEﬂron%px kdnyadealisa Of the present

i nvention or pharmaceutical conpositions thereof used in the nethods of the
i nvention, theceprosiigethereef The daa ptained fzom thesepsl) seltuse agpsend aimple esti nat ed
initially fromyggld cafbl hithsn fOPmaidEng Jﬂaﬁgbof%k% e PSRILL&EAMsPES Or mul ated for
use in animal nodels so as to achieve circulating concentration range

t hat incl udes €¢regd W%d@e@@gﬁme@qd@sagefqm@mpﬂwéar@ therontetdie
concentration S %ﬂﬁ]l’l armaceut i cal
conposi tions tgée%né%? %%ﬁﬁﬁ%gcﬁﬁ%%ﬁg@fg lﬁTU%ﬁ%]itF%g ﬁﬁl (ﬁjlag&n of the PK 30
acti vi ty) . 18ucHosagd ean e chasen kyathe indendupkphysician inoigvpeidhepatigntst el y det er mi ne
useful doses ip [amm 1 5. 04 PR 2005 Toxicity
and therapeutic e gsge%%f @%%{/@t g?ﬁo gﬁé reégeoﬁog%?lngaes%ﬁ%on or a

phar maceut i cal Tbmmst’,lfﬁnllpﬂbr eof can be det erm ned by standard

h tical I , b
Gorerm ning the | cogt aherpielt fRiei by el SRRRIA MR Ho B0 O PPy ™
herein) for a glhpelcveleofithe @hve)ﬁpet:lhsaﬂlpiramfﬁmqnhmmm@m ther kimasphar naceut i cal
Co”pos' ti o5t NG GRhiing LEcid 3t O RbANERS SrOMEIE S asiRhim W€ assays and

ani na

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 of a
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 nét 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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studi es can be used in fornmulating a range of dosage for use in humans. The
. dosage may vary dependi ng upon the dosage form enpl oyed and the route of
adm nistration utilized. The exact formulation, route of admnistration and
10 dosage caW®®/t8sen by the individual physician in vieer/osezeses patient's
condi tion. (See e. g , Fi ngl et al., 1975, in "The Phar epqippgdfsl Basis of
Ther apeutics” Dosage anount and interval may be adj usted
|nd|V|duaIIyto pro evel f tiv i t are
sufficient to nai ntgfl]gan}u Ol?%nas Osnfg%d& ﬁ‘ ?d‘%ﬁ éf uﬁf%_ﬁd gé‘%? | asma

| evel s are ref enltlmctubjgzthengmmadaﬂheedvteemqfueaffbnmenﬂlcalanmsf(IVECs) The MEC
will vary for e |nve tiqon or a pharnaceuti cal
conposition thgﬁenfs(ﬁ%%(fn H]% Iem;els{t f"'%%i“ fnrgd) TRVt r o data, e.g., the
concentration necesTbaopmlmbmmy,efaﬁireﬂ%pmkmtedﬁn opachbr dispensanase may be

ascert ai ned u5| ng the,assa d ages necessary 20 to
achi eve t he NECETFS U caé’i)%%i%ﬁpl“iﬂﬁv&f@ﬁ ‘ﬁ{éﬁ”@%‘fog%) ?fgs"ff’i?é WHd route of

admi ni strati Ondoﬁ@kﬁmﬁmlﬁmbh@ﬁsﬁ@p&wﬁﬁﬁhb@adkﬁﬁ@ fooexdapRr ni ne pl asma
concentrations. usi n VEC val ue. A

be_d
crystal of thd® fﬂor gﬁﬂoﬂmﬁ?s’%{’lﬁﬁ’é?%c%ﬂ% Pr% Y]‘E?n t her eof
shoul d be 25 admyrbes&@mpdndaajyngst@ctﬁ@@maﬂminis&hudﬁalme@adks)rlaispaﬁa | evel s above
the MEC for 10-90% of the tine, referabl\é3 bet ween 30-90% and nost
preferably bet e 3o bp acsppanied by adglicegssqciated Witidhs soPRINCEI AR sel ect i ve

upt ake, t hgoef {pREEADEE bY £ ENemntcAAl Sithéyakidaling thelrh@ufhctige, GRYor B¢ ooe rel ated to
pl asma concentration and other 30 procedures known in the art may be

enpl oyed to dePaimasaticalieWhigh petice ivfslertixe ofAppTRyal By dbe agerayphthe form \np
03/ 016305 PCTI pfie/cémpdititions & ofRitnaYetthfarpamkBistrfon 2 SEAHRAE, Fdron

adm nistered wll, of course, be dependent on the subj ect bei ng treated,
the severity ofe*xapre.zaybe ef the lbelingappraraddy thsr U.Saknadiand ion, the judgment

of the prescri QidxiniBhyish for 8Rscriplién drugs or of an approved product insert.

15  Compositions including a crystal of the present invention formulated in a

compatible pharmacentical carmier 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 composiﬁon thereof, might be combined with alkylating agents

25  such as fluorouracil (5-FU) alone or in further combination with lenkovorin; or
other alkylating agents such as, without limitation, other pyrimidine analogs
such as UFT, capecitabine, gemcitabine and cytarabine, the alkyl Su]fonates, eg,
busulfan (used in the treatment of chronic granulocytic leukemia), improsulfan
and piposulfan; aziridines, .g., benzodepa, carboquone, vmeturedepa 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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The conpositions may, if desired, be presented in a pack or dispenser 5
devi ce, such as an FDA approved kit, which.nmay contain one or nore unit
dosage forns containing the active ingredient. The pack may for exanple

i ncl ude met aWoO@p/03§Blstic foil, such as a blister pack. Thecpusk:sms di spenser
device my be acconpanied by instructions for adninistr§thokPR 2685 pack or
di spenser nmay al so be acconpani ed by a notice associated with the container

inaform110 p Al a agen requl.at i.ng 1 ‘manuf act ure,
use or sale of&ggﬁ%?‘?r‘ﬁggﬁif?"é%ﬁg’%ﬁm%‘Jﬁ%{“ﬁ‘g%“ |%y Irng‘%f’%lgihh\ggm% %ppr oval by

t he agency of ndeeédgkims Iphphbine), cynigpbesphamive (@ed of thdhuemmeroof vet eri nary
admnistratio ch notice,. .for xanpl e e of the | abeling approved
by the U. S Fgfg%‘js%ﬁ’cf (%r%ﬁsﬁ’ lﬂlgﬁ*)lﬁimsyf fraoa a?%r‘frqbtl)agpo%lrag%r%aﬁ; cpatnlc%hovalfl %ngs or of an
approved pr oduecncdryisey ¢ancer, VBiliah mpo@iahd drabdonneksarchinmg), eatranysshagl  of t he present
invention formul ated in a, .conpatj bl e.pharmaceutical, carrier may al so be
prepared, pl ach %S?ﬁg%ﬂovegg’ﬁf?}gﬁrﬂngﬁmggﬁ? %dﬁ]é?cjﬁ né?r’?%"l G BY or treatment of
an indi cat ed coeutiént ofprimayihiaiboeytosis)doh-HadgkihnYinphdas Hudgkibe | abel may
include treatnent of a tunor inhibition of angi ogenesis, treatnent of
fibrosis, i abUree and Qi GuiopRicimd SBRenes ot A @EPHe LBFR S ¢ hi o | nvent i on
t hat a cryst al wefmédief pftaBarBiatsd®nt i on or a pharmaceutical conposition

t hereof , m ght be conbiagg with other. che theugﬁggtic aqgnts for the
treatment of the di® &SRO fgProgend pvgaien or @popreceutical GeRROstelr i nst ance, a
crystal of 16 hetefets e aldobé @5YdI iR BorlinAion RAAIJIRE BittniedblieONposi ti on 't her eof ,

m ght be conbined with al kyl ati ng agents_ 25 such_as fluorouracil (5-FU)

al one or in fu?qqq@ﬁ‘eﬁa@%ﬁcﬁéﬁnfséﬁcwst W‘q’%kﬂx‘}ﬁﬁ‘qnnff’llﬁ?ad 8RS &8-kyl ati ng agent s
such as, W t hopfethbiréHatedhde® b thOtréme ¥t AditediRBhR Pl Ie@&misUCh as UFT, ~
capeci t abi ne, gentitabi ne and,%gtarablne, the al kyl sulfonates, e.g.,

busul fan (used“AHOEHE VPBAVAEH" 'Eﬂﬂoi?ﬁp’iﬁﬁitéarﬁ\?rah‘i?ﬁéﬂ‘ﬁ/{‘?cﬁ CAeEaRM a) |

i nprosul fan  apgedatRe saédndhanddidropietin) 88d the plrine ANBZLHEPA, car boquone,
met ur edepa _and 30 uredepa;_ et hyl enei m nes and net hyl nel am nes, e.g.,
altretam ndd _ f‘}efcéftﬁw]’é‘ﬁé‘_ﬁjéplﬁﬁ‘ﬁ’?@,e "‘t‘}'qh&"l‘iﬂs‘é’(ﬁ‘é%‘a?_ ghdcgte, o

triethyl enet hi gphgsp/EerRit Bphaditic bhd RSNy ﬂaﬁiﬂ’&gﬁmeﬁﬁéma@d the nitrogen

nmustards, e.g., chloranbucil (used in 22 03/ 016305 PCTI US02125649
: It is contemplated that a crystal of the present invention or a

pharmaceutical composition thereof can also be used in combination with patural
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, e.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 geni‘tourinary 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, e.g., mitotane, aminoglutethimide; and hormone and hormone
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0 5 APR 2005 the treatnment of chronic |ynphocytic |eukem a, primry
macr ogl obul i nem a and non-Hodgkin's |ynphoma), cycl ophospham de (used in
the treatnment of Hodgkin's disease, multiple nyel oma, neurobl astoma, breast

cancer, ovag*@Ey$g%9cer, | ung cancer, WIms tunor and rgﬁgﬂﬁﬁgggﬁrcona),

estranusti ne, sfam de, novenbrichin, predninustine nmust ard
(used in the treatment of primary thronbocytosis, non-HOd@RRn2HE51 ynphoma,
Hodgki n's di sease and ovarian cancer); and triazines, e.g., dacarbazine
(used in the ahnagatistenichad the adrenccorsisebteridas @QrprednBone), pedgastinefe.g.he present

i nvention or har maceuti cal conpositio reof , .can al so be used in
conbi nation wi °6¥ﬂ8$*§ﬁ??ﬁ%Fﬁ%%B?ﬁ%&m%ﬁ%%%ﬁ%%ﬁﬁﬂ%ﬁ?#@’agents such as,

Wi t hout | i m t ahti@togdnekich a Cintdx Asha bd¥Sgens eG., testRiefvnt p@pidhae;(aded i n t he
treatment of acute lﬁﬁﬁgﬁp ti.c |l eukem a, choriocarcinoma, nycosis fungiodes

breast cancer 2FHRA4RFC RAEABOMNY  ost eogeni ¢ sarcoma)  and
pteropterirs and t [Fenapyfif io elsétuitepgiatedib thscobibiliocaaicoBtil bhde and
t hi oguani ne which find use in the treatnent of acyte '--'-- &an-clocyu-,
acut e AyAJJPJ SR ‘%YC“B‘HUO"\NBWWFG_"“@?%éPﬁ“H‘EﬂHQy[ﬂi“E"OKE’E}hEGLﬂf‘F‘?ﬁ‘}VCI ®is

cont enpl at ed tdagbindti6d Wik tofdhirbrieer padit&sl fof MY @B4tneR oPfolid mpdrar maceut i cal
conposition thereof can al so be used in cqonbination with natural product

based chenpt hePBEERTIReRIRR swh ay epthgut limjafiny, aeuts pyglpgeneys{nonne vinca 20
al kal oi ds, e. Qympidcit)askbmia( Used in the treatnment of breast and testicul ar

cancer), vincristine and vindesine; the_epipodophyl otoxins, e.g
and teni pthide, bdih PEsrenhivenion isdllysiated by the folipwing examplshit It &ito best i cul ar

cancer and Kap@skiodd @i hOPRiicrid ExAp1ésOinaielifs, GRPOIME, AR ABdbis a@OENt S, €. 9.,
daunonbi ci n, doxonbicin, epirubicin, mtomycin (used to treat stomach,

cervix, col on, o gierpreted rogilydpjascordanpe gthdhesseppecand spipkofithe imgativhomy ci n,

t enozol om de, RlLiGeANRdEn. bl eonycin (used in the treatment of skin,
esophagus and genitourinary tract cancer); and the enzymatic

chenot herapeuti c agents such as L-asparaginase. In addition to the above, a
crystal ofy4he present invention orggaMmppgknaceutical conposition thereof
could al so be used in conbination with the 30 platinum coordination

conpl exes (ci spl at ifrrayetigagtiond §BBY patigrns @vesn Eeasuist eha agniag X2
diffractometer (Thermo ARL, Ecublens, Switzerland) equipped with a theta-
theta goniometer. Melting points were determined using a TA Instraments 2920
differential scanning calorimeter (TA Instruments, New Castle, DE) with
20  standard crimped pans and a heating rate of 10°C/minute. Hygroscopicity was
assessed by dynai‘nic 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]—Z,4-dimethy]-1H—pynole—?:—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
quder 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 (o,
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hydr oxyur ea; nethyl hydrazi ne derivatives, e.g., procarbazine; adrenocorti cal
suppressants, e.g., mtotane, am nogl utethin de; and hornone and hornone 23
WO 03/ 016305 PCT/ US02/ 25649 05 APR 2005 ant agoni sts such as the

adrenocorti 2P¥PWEs (e.g., prednisone), progestins (e gPCT/US0212*649

hydr oxypr ogest er one caproate): estrogens (e.g., diethyllsbi ABRMES ol);

‘anti estrogens such as tam)xifen androgens, e.g., testosterone propionate;

and  aromat as t%ﬁﬁs@ibh%'ftl ‘346 e, Bfid- gt?é%ftﬁxzéﬁo?ﬁd d%%egtbﬂ Fhl Yeand be: esateantl'?r al so

cont enpl at ed t he co I nation a cryst I'nvention or
a phar maceut i cais conirppled bsinpibe diverecce aid antltseat@fﬁléeoﬁiv@dﬁnnm@odrm nation with

{ oxantrone. Qi AR b @46l o Bleok B LLER TP OF piflidh B cancers or

| eukem as such as, acute ogenous (non- | ynphocyti c)
| eukem a. 10 fhheqndefmﬂto I awo-iheta usmglalsteps‘tacnaif@@mgomtweﬂfmrieovm ng exanpl es.

It isto b% %cho%ﬁ%&s ctonr?t tlll]ne t%jg %)H]]da é?p%gm %nle%g{eg]rsa% feh amunt s,

and proceddres are I'n erpre ccordance t he scope
and spirit of ctnbewnmmm diameteySnwes wémmlhzddéoﬂhﬂcxpizﬁmmmlk‘&ﬁug(- ray

diffraction tXn ) t i ffyactoneter
(ther mo. AR, - EbisrBRES S Bha TS i sirms Ba witbo A mehnop itk goni oret or
Mel ting poi nt SPHwiﬁ(Bsadﬁ)ﬂfBMHdlﬂd)hmdl g@ummmmamﬂmﬂﬂesbeﬁﬁafhey gliefef er ent i al

scanni ng cal ori m?%e @%{A nstrument s I}% Cgé( g/l th 20 standard

crinped pans aR% EHhEAFRY F&?IBP‘B“F RS dB ity was assessed

by dynam cionoirdrthagp®amgA).on gravi netry ( DIVBG) using a Cont r oI | ed

At nosphere M crobal e. (,Phar 7??’; M%lé chem cal s

used are avail abl e L? ’ﬁ’ﬁﬁc,&fkﬂftf‘%ﬁo’@% 6‘51""%6’ D%Wg) SO‘W unI ess

ot herwi se s paﬁéré t@tkcted on the variable temperature controlled atmosphere microbalance.

N-[ 2- (di et hyl api no). ethgl ! 5- 5 fl uorog{ 2%3@% - 0X0- 3H-i ndol 25

3-yl i dene) net HyPRromate ipjesWetFses 12 50 SIWPB%WWéE‘mp"}Separ ed as the

free base by aewi@eedwmnsmm \baarseqiﬁnﬁaheget@em&m besli 90% kkainpl e 80 of PCT

I nt ernational Public / 60814 [.). METHODS

15a hun%dlty &tﬁ) 3%‘1 steps ’]lhe mass wa.é asureﬁ every two minutes.

The RH was changed value when the mass of ihe sample was stabie
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.

25




Powder X-Ray Diffraction (XRD). Powder X-Ray diffraction was 30 perforned
using a Scintag X2 Advanced Diffraction System operating under Scintag
DMS/ NT 1. 30a and M crosoft Wndows NT 4.0 software. The system uses a
Copper X- Ray, ﬁggjg%?) i ntained at 45 kV and 40 MA to pr Ovﬁ‘f’é{% 24 WO
039916305 P 25649 0 5 APR 2005 emi ssion of 1.5406 Sh d-state
Peltier cool ed detector. The beam aperture was controlle

di vergence and anti-scatter slits of 2 and 4 nmand detector anti-scatter
and recei vi ng EXAMPLES 1: Prépaamidn Of Be Amrywdiadk Crysid Farmbef thaaloMatced from 2 to

35 two-theta u can oi nt h, a one , nd per step
counting tine. §a§n0?ﬁ\€g;}ﬁgﬁ)ﬁﬂnm?% zyﬁ Sﬁﬁuoro aélM‘ri#Oédggz He ”é%’(r;r% e cups with
12 mm di anet erylidaﬁyamtzmyMerrledzmwzj:lubEﬂ»rfm 34ch®oﬁmpéer| rrent s. Bul k drug was

sanpl ed. as-is and pl aced i Le.t t hout reparation. Sone
speci fi ¢ sanpl es we'%épaif”éodl c‘%ﬁ%ﬁ’%’f?@ﬁﬂz?& tPéi’ﬁodl %@ﬁ%‘/ﬁ%" Sef ore they
were run. PatexoBrindsi-3- yM@éi)eﬁmﬂ‘p/ﬂ]QI/BdlmﬂiyngH@yhg]eFB GridxdMde (Boal Sof t war e,

10 Nort hanpto vinpetry (DVSG) . DVBG

i sot her ns mr@%%%6mgwﬁh$%§t@?§ ‘grfb’gl ’ﬁ?‘&’“& ﬁstsi“B’F‘ﬁeId' at mosphere

m crobal ance. mﬁﬁkpdcwqmtxﬁg,mmnmlmhe@ melﬁlﬁngmesbla tissohioRaf ance. Sanpl es
were run as received. 1 was se (h}ﬁall set between 0 and 90%

htgméj
rel ative 15 hutl GFsH d(sR efnﬁ anp] yps epgyrd un ée Eret“h%rﬂ WE&sured every

two minutes. JdwmyRE sm&e%ggaghdt Qcét&ﬁnﬂ'@eﬂm]\!)abd&dmemdh&ﬁﬁﬁs of the
sanple was_stable to within m crogram i n 480 seconds. A Visual Basic

progr am wad¥ uswes tigred aphbeatsd fonpboy ¢ &‘“&5‘?5} Stpringyas feptavssoviileddee | nf or mati on

to an Excel Spil@@fdﬁrgﬁﬁiowed 1ol rod inpeiatare. %fc%rs%tw@é RGN HANg
Calorimetry (DSC) data was 20 obtained by m&&rp 4] t he_powdered sanple into

an al um num DSE§saresulBagF) 142 ma gl sedids (R0 %ie  Fogp}es were about 1 ny.

Tenperatures were tE’rQ}y&:%h)mVB Nqﬁ-@DﬁﬂayiaﬁnﬁtéQﬁ&l?B -[&- R DpaigdRi2-10C per

m nute. The DSC was a TA _|Instrument orineter. The data anal yS| S

sof tware used %S }fﬂ“@lﬁr}’ﬂ’@%&eg%ﬂthyﬂn%?ﬁ%‘i‘%hﬂﬂE’Pyﬁobé"carboxm e may
15  be purified by an aqueous pH=11 wash prior to formation of the L-malic acid"
sait. A soluiion of ihe 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 Forin Il of the L-Malic Acid Salt of N-[2-
(Diethylamino Jethyl]-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-ox0-3H-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
for 30 m nutes before the tenperature program began. The tenperature ranp
was at 10C/ mVRWE@163%5ut was scanned under TA's propri et aryPCﬁU@Wliﬁe%ol ut| on
conditions. This technique slows the scan rate when a tr bﬁ Zj@g
occurring, inproving the ability of the instrunent to res é\l endent

wei ght | oss evg QEMP ; JEXAMPLE 1:
Pr egar ation of t &%ﬁpﬁ;&%%ﬁ%gﬁg% .%é%%?oﬁhﬁ??m%\g?g Salt of
N-[2-(Dietlryl ok efdy-62- (Dlyﬂhyla*B"{O(eB‘lyf]fde ﬂuqmz,?i:ld%yﬂvé =xogoindi3r ndol -

yl i dene) nzetlr 2&hme | i35 } arati on A
o 122 (01 ot hyl atsieafmel oA IR O b R PR TN rE |
oxo- 3H i ndol - 3- yI i dé@m@!d(@ﬂronmmhlﬁnﬂt)hwsa@edﬁyCmtaéFQndéflﬁaxam de (130

ng, 0.326 I Yy ggpl . a1 was stirred. L-
mal i ¢ aci d%??nf 'ng,easg. 5 58%?3%?%%p%%OUt esunﬁégg i'n gg. d di ssolution
of all the sokéntispedimislertbe ﬂmwwaweiigwcdatnmv@do mmdeﬂempgdmwed‘hpressure to
produce a  POOL (el Bl LS a QAN AyROL 1l ARSI JAEL S £ L) was added,

and the slurry iITred mnutes. Stirring was
continued while the slurry was aIIowed to cool to roomtenperature. The
crystals were i ids (86% yield)
of Crystal For Wp;&g zl%{] fgdrjzszal%nngoﬂgetﬂla]l Ac%a?tof]%?&

N-[ 2- (Di et hgl arﬁ)ﬂam);hbzhgol)e]zhﬁ]—ﬁ{[ﬁ -flubtworl, Ddﬂzya’!romdmy)dﬂmrﬂol 3-

oxo- 3H i ndol - den 2 rrol e-3-carboxam de may 15
be purified by g’éﬁ?%é&’%f{’y@ﬁ)’%‘?f 'ca’tb8x’f'gl¥1ﬁatl on of the L-malic acid
salt. A solution Ofmébeltfbilﬂjaoﬁa?ﬁallmnﬁl of thé Linealiofaci@@al26f M{But auol : wat er
(viv) was prep at. 8 r. Co 9 20C d.stjrring for 1 hour,
si gni fi cant ?@)%‘ﬁ%EPWQ Yb‘g‘tﬂg u?)ngleir‘é} AO2Gy "lgds\‘l/é#s anal yzed by PXRD and
found to be Cyhédnajmeligija ﬁwdlnﬁtﬂyﬂ-ﬂﬂtpyﬁﬁlﬁ-%’awmgmdaﬁds a@ermidel kage Hf t he

flr yz% alt ?] er E%:\J/L}rrie 2" gagt%/?az}t ?9 &%’ ’ﬁ,_s[lgdlcates at solgblhty sg(g)u% gcgtlbgg hl%fxtmg ystal Form
navrnaslahlies

E 2N T ~f e 4+
1aCIoY .|.u u.luavauauul._y Ga un, maiciia

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

yl i dene) nret hylj-2, 4-di net hyl -] H pyrrol e- 3-carboxam de 25 Crystal s of

Crystal Form1l of the L-malic acid salt of N-[2- (diethylamno)ethyl]-5-

[ (5-fluoro- IWQﬁaﬂﬁyﬁro 2- oxo- 3Hi ndol - 3- PCT/US02/25649

yl i dene) net hyl ] -2, 4-di net hy] -1 H pyrrol e- 3-car boxam de (25 ngg#ﬁgﬁgadded to

t et rahydr of uran (2 m.), followed by the addition of water ( Qollters)

The nixture %@9 &9 di ssolve the crystals. The solvent was allowed to
3Q evaporate overnlg resultlng in crystals of Crystal FormH 26 WO

03) 016305 PCT/ 4JS02/ 25649 0 5 APP 2005 EXAMPLE 3: Preparation of the

of N (2- (D ot byl ria) BeigRs & fiplcolplif A4505 esefulot s compomatayion 1o

yI|dene)nethylﬂwzuaxdxnethyl ] H pyrrol e- 3- carboxanlde front Crystal FormlIl.
Acetonitrile (approximately 5 nL) was added to Crystal Form 11(150 5 ny).
The slurry was stirred and heated for about 10 m nutes. Stirring was
continued while the slurry was allowed to cool tofoomtenperature. The
crystals were filtered and dried, resulting in crystals of Crystal Form |
EXAMPLE 4: Solubility of Crystal Fonn | ofQthe L- Acid Salt of N-[2- 10
(D et hyl am no) et hyl J-5-((5 fluoro-1I, 2- 0- 3Hindol -3

yl i dene) net hyl ) -2, 4-di nmethyl -1 H pyrrol\e- 3/ea#boxam de The solubility of
Crystal Form1l of the L-malic acid sal N-[2- (diethyl amno)eth ylj-5-]
(5-fluoro-1, 2-di hydro-2-gxo-3H+in golr=<-
ylldene)nethylj-z 4- di et hy R rokf\ boxam de was determ ned to be 5
15 mg/ L in water at 250 i es that solubility should not be a
limting t- .. [ AN\ - R R S = R ae.:.J tat t L IL
Viva Vally U | LI vl tnL allatL. aaal The conplete di scl osure of al

patents, patent applications, and publications, and electronically

avai l abl e naterlal Ban m no. aci d 20, .and ucI otide sequence
submi ssi ons; afd prgﬁ g?lméefqmg’air(ika}‘fredﬁ? afgcnﬁmsdslls(Ii.)“ns lcagfat ed herein are
incorporated by reference. The foregoing detailed description and exanples

have been gi Veg for C Ian ryld;[' s crystulncomprslglfafg 9 }nglqc acui %]t om [2-

(diethylanﬁno)ethyl]-S-[(5-ﬂuoro—] ,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-ox0-3H-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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unnecessary limtations are to be understood therefrom The invention is not
limted 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 clains. 99 OU§EI6EN3/ 016305 PCTI US02/ 25649 0 5 APR 2005 WWEK/US02%hai ned i s:
1. An anhydrous crystal conprisng a malic acid salt of a goppgmdiitavi ng
the structure: 2. The crystal of claiml1l, wherein the malic acid is L-malic

acid. 3. An anhydr Nofo) | Si . i i N[ 2-

(i et hyi arm noy &t nyl | R EbAyERERES ol s B S0 Bl ™

i dene) net hyl | - #a#r.di net hyl -1 H pyrrol e-3-carbox am de. 4. A crystal
conprising a malic acid salt of N[2-(diethylamno)ethyl]-5-

[ (5-fluoro-1, 2-di hydro- 2- oxo-3Hi ndol - 3-yl i dene) net hyl | - 2, 4-di net hyl - | H

pyr r ol e- 3- car b8xam He, crysteé p&¢laint heongriyisg ail mésh sbooh@ b Zdtyereaight wetedi f f r act i on
peaks at about 13.2 and 24.2 degrees two-theta in a powder X-ray
diffraction pattern. 5. The crystal of claim4 having characteristic

di ffracti on pe&@ks dTrheaiystrl of d3inP8 cabfpriding 2A4n@&t atant0.2%. Hy whéght wesr.t wo-t heta i n
a powder X-ray diffraction pattern. 6. The crystal of claimb5 having
characteristic diffraction peaks in a powder X-ray diffraction pattern as
listed in Tabl @01 fArcrysraysherisingfanmalic adsalof 0B[20@Ra0anEo)ethFP2/ 25649 0 5 APR

2005 7. The crystal o lLaim4 furth onpriSi st ut 2% by wei ght
water. 8. The¥@Ff$’§f°é{ ’z%fhyglioé:f'ﬂ%“)?&%ﬂ%]ﬁ?@ﬁﬁe)é’}en‘gr'ﬂg}r"’g%gﬂ}yﬂgl%% by wei ght
water. 9. The pgirylsBalarbokantiie)iwheZircthefiyitaibaga aklinppbintdTatleasd. 2% by wei ght
water. 10. A cr st%oorrprisingamalic acid salt of

N-[ 2- (di et hyl a %T‘%ﬁyu-&

[ (5-fluoro-1,2-di hydro-2-oxo-3Hindol -3-ylidene)nethyl]-2,4-dinmethyl-1 H

rrol e-3-carboxam de, wherein the crystal. has. a [tin oint of at | east
Py 1. 'Sj’he crystaef 0? claim 1 havin%ame]ting point of at Jeast ang lbglC.

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

nnnnnnn

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-flvoro-1,2-dihydro-2-oxo0-3H-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 I
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about 190C. 11. The crystal of claim 10 having a nelting point of at |east
about 195C. 12. The crystal of claim 10 further conprising at nost about 2%
by weight ... n,o_ 13. The crystal of claim 12 conprising at nost about
0.5% by wei gH@ 04H6¥F. 14. The crystal of claim 13 conpri sl’%ﬂgﬁﬂmt about
0.2% by weight water. 15. A crystal conprising a malic adl & ABRt

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

[ (5-11uoro-1, 2ygli hY@gQa%mﬁi)&‘f%la?r#ﬂsf‘gﬂéréiﬁﬂ&é'chgﬁai‘a)s § ikdst Aol S gFLNYI -1 H-

pyrrol e- 3- car boxam erein the crystal "has characteristic ffraction
peaks at abouweightQvatangpQyexposiagtodi®d relave hveudity.n 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

di ffracti on pal?er m crystal chhnprising 8 malic erfid saltif M- [26dietaylamgn¢thylhét eri sti c

diffraction pegk$ . in @ i or X-fiay dif ' atf sl sted in Table
! for Grystal Forede SR e b ARSI ABRORHY 3005 18, The
crystal of cl apyrol&3-catheragiide, hereirtistrpdtal hbssomelsngpoihted st medbout 5% by

wei ght wat er qu%Gt posure to 80%relative humdity. 19. A crystal
conprising a nmalrc acid salt of N[2-(diethylamno)ethyl]-5-

[ (5-fluoro-1, 2-di hydro-2-oxo-3Hindol -3-ylidene)nethyl]-2,4-dinethyl-1 H
pyrrol e- 3- car bgxami.de, rei.n the crystal h a | tin Q] of at nost
Bout 1asc 2020 Thel Gl EprUpm RSy RS R cn bR poFRal kPSR Mepdo bs ot

| east about 5%wbkight wedrgipbn sygosure wBD% ekposhunddityy 80% rel ative humdity. 21.
A met hod of preparing an anhydrous 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 hyl 21.2, 4A diethet lofprepdring\an patlydrods agstilaxapiiteg a tohkc avkt Jatd

comprt s1ng: | vk ooy bLahL 86 8ot 3 ShSh Mol il

Qciilyi]-5-](
di hydr o- 2- ox0- Shiiené)dlthyB-24-igens)-rHtpgyxblE-3adbodhmide,Nyd methbdyr r ol e- 3-

car boxam de; and a. sol vent; and
compHsing:

dihydro-2-ox0-3H-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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inducing the salt to crystallize under crystallization conditi-ons
conprising one or nore factors conprising: a difference between the initial-
and final tenperatures of the crystallization solution ﬁf 2@ nﬁﬁ about
100C, a rate of cooling of at nost about 50C per hour; 5 gd é; a
supersaturation ratio of at nost about 10; no precipitant; and/.or

conbi nati ons thereof. 22. The nethod of claim 21, wherein the malic acid is |
L-malic acid. 23. The nethod of claim 21, wherein the one or nore factors !
conprise: a difference between the initial and final tenperatures of the
crystal | i zZ2t.i onTheplethddow cbaimad3. wdrein Bwanesy @iorg faciare comPE#ORI ng of at nost

conbi nat | haersier B g an Dok @bl bk o BlARG s Lhcr e n

the one oriRifod A6HAZS CORNPIE 8€cadting ¥ hf Rb&NBENLECWREMobHE i nitial and

final tenperatures of the crystallization solution of at nost about 25C a
rate of cosipermgtuitiat ranost antost &bCupkf; dwlor;combimions tetaof.at i on ratio of at |
nost- about 1.5; and/or conbinations thereof. 25 The nethod of claim 24, |
wherein the initial and final tenperatures of the crystallization solution

are the sage. 2Gne HtndiPdiaslnPls, SHRI: HoinkhPLn] findliemahitRRlor, Sel ect ed

fromthe group consisting of acetonitrile, nethanol, ‘ethanol, 1sopropanol;
t ol uene, netystalivation selutiamywiribé surem, - N, N- di et hyl f or mani de, acetone, water,
and conbi nations thereof. 27. The nethod of claim 21, wherein the anhydrous
crystal has characteristic diffraction peaks at about 13.2 and 24.2 degrees

{wo-theta bp 3 RRVGSIdE éFbfainflh 1, WREH Bt RNehPlske)ctRa APuighbigh of c aim

27, wherein the anhydrous crystal cteristic ti‘fon peaks at

about 13. 2¢ork$stihg df4c@pnianild, 26hsndeghasd, isopropdnel doluang nionatel,  X- ray

diffraction pattern. he method of claim23, wherein.the anhydrous
crystal haéer@ﬁéi‘igré’@iré?4%§N*g‘mﬁgﬁ%913@ﬂ‘ 2HEMS WaFF‘aaIﬁiﬁﬁH'g?‘n%@-oPéal%qof’f raction
pattern as listed in Table |I for Crystal FormIl. 30. A nmethod of preparing
an anhydrous crystal conprising a malic acid salt of f

N-[ 2- (di et BY! amThe)etthgd oF Gaifr( Bl fhevrin i, @bhyiidiopsl crys @l basochBtaclenisgol - 3-
c djffraction peaks at about 1 3.2 and 24.2 degrees two-theta in a powder X-ray

o dif_ffaction pattern -
28.  The method of claim 27, whérein the anhydrous crystal has 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 method of claim 28, wherein the anhydrous é:ystal has characteristic

|
diffraction peaks in a powder X-ray diffraction patiern as Jisted in Table 1 for - E
~ Crystal Form L. '
30. A method of preparing an anhydrous crystal comprising a malic acid sé][ of
N-[2-(diethylamino)ethyl}-5-[(5-fvoro-1,2-dihydro-2-oxo-3H-indol-3-

ylidene)methyl]—2,4;dimethyl- lH-pyxrole—?:—caiboxamMc, the method comprising

contﬁcting a crystal corﬁpﬂsing a malic acid salt of N-[2-(diethylamino)ethyl]-5-[(5-
fluoro—l,2-dihydr6-2—oxo—SH—indol-3-ylidene)methyl]—2,4-dimelhyl-]H—pyrrolc-S— v

carboxamide with a solvent in which the contacting crystal hés substantjal | |

solubility, wherein the contacting
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yl'i dene) net hyl ] - 2, 4-di net hyl -1 H pynr ol e- 3- car boxani de, the nethod conprising.
contacting a crystal corrpri sing a malic acid salt of .
N[Z(dlethylamngethyl -5-[(5- :

fluoro-1, 2- AM\IPWP- oxo- 3H-i ndol - 3-yl i dene) met hyl | - 2, 4- dPEBUHRI25649

H-pyrrol e-3- corboxam de with a solvent in which the contpgt APR Zfystal has
substantial solubility, wherein the contacting WO 03/016305 PCT/ US02/ 25649 0O
5 APR 2005 cry t : i f PEAK§e ut 3.0 and
27.7 degrees t\?\é’ﬁmﬁé&aﬁe%{lg& (g%gt?dnie?lgfi%}?ﬁ%g%tll on gft?éeeap& 31. The

met hod of cl ai theB(n a ppredes Xrray Hiffractioe paftekmg 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. 32. The nethod of claim 31, wherein the
contacting cry8tal Hesnathmradclaan B@,twl@reildtﬂw tontectingerysid diks chiaraclgripisnder  X- r ay
di ffraction pa t 1,8 <1 . I . The

nmet hod of cl ai ?#f@%cﬂo@ﬁeaﬂﬁa@%he éo \E}elg't5 ?Jsdol?gld%%%WTo rtg%Eﬁ]aeﬂ U&qgﬁp

consi sting of Xcmydiffractiph pattest hanol , net hanol, and conbi nati ons thereof. 34.
The met hod of claim 30, wherein contacting the crystal with the sol vent
.vi,,,b a"u"-y. 35. The nmethod of claim34 further conprising stirring the
slurry. 36. ThB2 neTheooketlndd qflckaimB&MHemimﬂlecormﬁpgélsitaﬂglahelmtdcwgsﬂme slurry.
37. The net hod 34 furth rising,renoyin dr ous

crystal fromthgﬁgci’ﬁﬂ’e S%’BQPOWI%E};(T@ 38?011 57%"“%]6“6(%?{?{;% ﬁr}?ﬁv]e anhydr ous
crystal has cha{}rwzﬂﬁdsmsm c diffracti on 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, 1934, 2Zhednethsttbf2hirh 30.egicadstht valvénhBtseledtéd fom V@@ X- r ay

diffraction patcgr%s[t}ngg ace\:/t\bonig-ﬁé, %ghg q5mgt)hqa-¥1/olusod2 com%mahons thereof.

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

Fo Py O
1

TI0S & SIuIry.
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-thetain a
powder X-ray diffraction pattern.
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0 5 APR 2005 40. The method of claim 39, wherein the anhydrous crystal has
characteristic diffraction peaks in a powder X-ray diffraction pattern as
listed in Table | for GCrystal Form1. 41. A method of preparing a crystal
conpri sing a"WdPP¥3%cid salt of N-[2- PCT/US02/25649

(di et hyl ami no) et hyl ]1-5-[(5-fl uoro-1, 2-di hydr o- 2- oxo- 3H i nflof -FPR 2005

yli dene) nethyl]-2, 4- dinethyI-IFprrroIe 3-carboxam de, the method
conprising: ¢ @b' nT}anéf'ﬁJd'df cBfh 69 wherein the anhydrous crystal has characteristic

N-[ 2-(di et hyl am no)ethyl]-5-[(5-fluoro-1,2

di hydr o- 2- oxo- Q#ﬁ?qqavapea&awalmvﬁ@)mxﬂﬁfqam@ patierp apligied in Taple hforr of e- 3-

car boxam de; <81 foMeNt ; and inducing the salt to crystallize under
crystallization conditions conprising one or nore factors conprising: a
di fference between the initial and final tenperatures of the

crystal lizati OHI.SC)'the%dQ{” g%%}ysabam n%ﬁgan%hE%&smoﬂ@@O' ing of at

| east about 25C per hour a supersaturation ratio o | east

about 2; prese(Fﬁ@hximlao)pﬂwﬂﬁpﬁ(i-ﬁn@m-laﬂﬂdihﬁko-@WHanﬂQiﬁs t hereof ..
precipitant; 42 hod |- die- akh bf acid is L-malic
acid. 43. The %r%%%@gjegﬁshcfa?@n{et ﬁ\?‘\:‘[ﬁ%'ﬁellerl3 é)g%ﬁ]e ofr?elﬁgtbe factors conprise:
a difference benmwses:the |n|t|al and final tenperatures of the
crystallization so t fat f,c£o0ling of at

| east about 100C e'ir0 bongéb%;hcaa pﬁa@ (9 g@%ﬂnQC&%ﬁi(gﬁg %ast about 5;
and/ or conbi natilhydls—Zt—WBébfndOM%yhdﬁle)mﬁwﬁddi difnethyhilrpsi@olesdher ei n t he one or
nore factors coaqpr)gasm?de d Of‘;egr ence between the initial and final

t enper at ures of *PHé crys al1'zatfon solution of at |east about 100C, a rate

of cooling of at | emadicirgibesalt30OFstplive uridemrystailimﬁpecrcmdilicmsati on ratio of at

| east about 10; and/ or _conbin t her eof h f claim41,
wherei n the solVeRtedrgd ec]"[eq'd: tory %ﬁw’%’ e ad’Bferencé;ogﬁéveg? |h]e it a?r(lgt hanol ,

wat er, t et r ahydindften@mhwed arthadrydtallizsipn smdlooofrimlmt abomsZS"(f hﬁate(of 33 W/

033/ 016305 PCTI cgl\’%g of ;%?cast about 25°C per hour; seeding; a supersaturation ratio of at

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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0.5 APR 2005 46. The nethod of claim 41, wherein the crystal has
characteristic diffraction peaks at about 3.0 and 27.7 degrees two-theta in
+a powder X-ray diffraction pattern. 47. The nethod of claim 46, wherein the

crystal has ehygsmgdsgd i stic diffraction peaks at about 3. QCT/%gozé cad4- 5, and
27.7 degrees two-theta in a powder X-ray diffraction patt%rn. % The
nmet hod of claim47, wherein the crystal has characteristicld fARRlion
peaks in a powder X-ray diffraction pattern as listed in Table 1 for Crystal
Form 11. 49. A conposition conprising anhydrous crystals conprising a nalic
acid salt of . . S -
N[ 2- (di et hyl antno) erhThodeictaim Al whereip thy crystl has ehapacteristio iffracton - 5.
yi i dene) ne tt hytadks2{ abouti3rfbanidy27.-71degey twotthet 8in@polydxaXrray. diffGlionThe conposi ti on
of claim 49 furmer conprising an excipient. 51. A conposition conprising
crystals corrprip3| ng a malic acid salt of N[2-
(di et hyl am no) et hyl J-5-[ (5-fl uoro-1, 2-di hydr o- 2- oxo- 3H-i ndol - 3-
yl i dene) net hyl ]2, 4:.di hyl- | H pyrrol e- 3-carbaoxam de erein.the crystals
have char acter %‘gti CT%‘] Ig‘% %’%dg?ﬁc!?ﬁm%éa‘ﬁ%er%? g’ﬁ%gﬁt?ﬂfé%%}%l > 91(.5@%“ té‘(f:]nr ees
two-theta in @egewddouti-0,a9.1di45, nat27. Ddegoms tvertheta iiva powdeoXpasi ti on
conpri si ng cry_gitjﬁl .conprising a malic acid salt of N-[2-
(di et hyl am no) t ?cf ngt%"t'S-fl uor o- |, 2-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, wherein the crystals
have a nelting goint, of at |east gbout .190C. 53. conposi t.on.conpri sing
crystals conpr i4gi n gIl”ge mﬁ?dcoféziafua 4ga\leaer%? %c;iyﬁt_aﬁnas éwrac%st:c cth%fgactlon ‘
(di et hyl anmi no) gedi¢linla povidebXfrhyl Giffeactibn Patinity tisted iA-Take-13bk Crygal - 3 34 WO
03/016305 PCT/ US02/ 25649 0 5 APR 2005
yl i dene) net hyl 12 4: di met hyl - | H- pyrrol e- 3- car boxani de, wherein the crystals
have characteristic diffraction peaks at about 3.0 and 27.7 degrees
{two-theta in a49.p Ovﬂ%[)m%(osritla n c(cj)}n];)rigirafgc ;[ir:h?«ri]ro{}sa é[r;rs?arlsnéompﬁsing a malic acid

salt of N-[2-(diethylamino)ethyl]-5-[(5-fluoro-1,2-dihydro-2-oxo-3H-indol-3-

w1 A AN +he 11 x 1
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-oxo-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-ox0-3H-indo]-3-
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54. A conposition conprising crystals conprising a malic acid salt of N[2-
(diethyl amn o)ethyl]-5-[(5-fluoro-1, 2-di hydro-2-oxo0-3H i ndol - 3-

yl i dene) net hyl ] -2, 4-di et hyl -1 H pyrm e- 3- car boxam de, wherein the crystals
have a nelti WY 9616385 of at nost about 185C. 35 PCT/US02/25649

035 APR 2005

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-thetain 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-oxo-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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