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For the purpose of ft E\Pr € ] , the term

"crystal of the inventi enconp@sses crystal forns,

e.g. poly/norphs, and pseuyo- pol ynor phs, e.g. sol vat e -and

hydrate, of the

3-(LH. -indol-3-yl)-4-[2-(4-nethyl - pi perazin-1-y1l)-qui nazo

lin-4-yl1]- pyrrole-2,5-di onenacetate. Exanpl es of cryst.al

of the invention are formA formB, formC, formD, and

form SA,. The present invention provides crystal forns,

e.g. polynorphs, and pseudopol ynor phs, e.g. solvate and

hy darat ie knagdn fitolndV02002/38561 (example 56) and can be synthesized as

3 ( 3-y1)-4-[2-(4-nethyl pi perazin-1-y1)-qul nazo
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50354A Fig. 7.shows the FT-Raman spectrumof -Forth B.
The FT-Raman spectrumis recorded using a Bruker RFS 100

instrument.' Fig. 8 shows a-d croscopic view of Form B.
Fig.a shows a X-ray powder diffraction pattern of
anmor phous form_  Fig. 10 shows a FT-IR Spectrum of

amofiphiBod- mqt}rwrpmmamﬂ-qgnmn—a VipyrelavbRrdipe apqtetn syeh as

" an®g Highisé Birfulatiasm B Form B is slightly hygroscopic:
wi t h™ maxi nrum wat er uptake of 0.7%at 80% .h.. Table 1.

Rel ative humdity % Misture Sorption at 25 450.4 ' 55
0. 5Faf he punis@ ofth® p@sdnt mygntios, dlagptien “castagbitthe/inbeRRD" pat t er n
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h bl é:;mﬁg n| ficant diffraction peaks. The XRPD

(X-

ﬁ'tlon) shows a strong diffraction
peak at an angle O about 9.7 2theta. WO
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Ig)o]ymorp s, 8.4, solvate and hydrate, of the 3-(1.H. -|ndoi-ﬁ-y]h-[2—(4—methyl-
piperazin-1-yl)-quinazolin-4-yl}-pyrrole-2,5-dione acetate, in particular the form A, B,
as defined herebelow, the form S, or mixture thereof, preferably form B or mixture of

form A and B.

The crystalline forms of 3-(1.H.-indol-3-y})-4-[2-(4-methyl-piperazin-1-yl)-quinazolin-4-
yl-pyrrole-2,5-dione acetate are preferably essentially pure, The term essentially
pure in accordance with the present invention is means that the sum of related
substances is less than 1%, preferably less than 0.75%, more preferably Iess than
0.5% and that the residual solvents and water are less than 1%, preferably less than
0.75%, more preferably less than 0.5% and still mare preferably less than 0.25% by
weight,

In another preferred embodiment the crystalline form of 3-(7.H.-indol-3-yl)4-[2-(4-
methyl-piperazin-1-yl)-quinazolin<4-yl]-pyrrole-2,5-dione acetate is nof hydrated, i.e.
the anhydrate, The anhydrate can e.g. be prepared by dehydration of the
monohydrate under suitable conditions.

In another preferred embodiment of the invention, there is provided a crystalline form
of 3~(1.H.-indol-3-yl)-4-[2-(4-methyl-piperazin-1-yl)-quinazolin4-yl]-pyrrole-2,5-dione
acetate, e.g. form A or B, which is anhydrous.

In yet another preferred embodiment of the invention, there is provided a solvate of
3-(1.H.-indol-3-y}-4-[2-(4-methyl-piperazin-1-yi}-quinazolin-4-yl}-pyrrole-2 5-dione
acetate, e.g. obtained in solvant such as acetone, ethanol, tertahydrofrurane
acetonitrile, methanol or
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water (hydrate) in partlcular the present invention provides the hydrate form of 3- (1.H.-indo}- - -

3-yl)-4—[2-(4—methy[—prperazan- -yl)- qu:nazclln-4-yl]-pyrrole-2 5-d|cne acetate isa solvate .0
monohydrate form. :

In another preferred embodiment of the invention" there is provided a crystalline form of 3
(1.H. —rndol-3-yl)~4—[2—(4—methy!-p|perazm- ~yl)- qu|nazol|n-4-yl]-pyrrcle-2 5-dione acetate, e. g.
the crystal form A B C or D, as hereinbelow described, or mlxture thereof.

' Figures
Fig. 1 shows the X-ray Powder Diff_raction-Diagram of Form A of the acetate anhydrate salt
of 3-(1.H.-indol-3-yl)-4-[2-(4-methyl-piperazin-1-yl)-q uinazolin34;yI]-pyrrole-2,5-dicne. X-ray

" powder diffraction patterns are measured using a Bruker STOE instrument with Cuk alpha
radiation source. '

Fig. 2 shows the FT-IR spectrun‘l of Form A. FT-IR spectrum is recorded in Nujo! mull
between 2 KBr plates usmg a Bruker Vertex. The sample is tested as is using ATR _
(attenuated total reﬂectance) samplmg device.

Fig. 3 shows the FT—Raman spectrum of Form A. The FT—Raman spectrum is recorded
usmg a Bruker RFS 100 lnstrument

Fig. .4'shows a microscopic view of Fcrm A,

Fig. 5 sltows the X-ray diffraction diagram of form B of the acetate anhydrate salt of 3-(7 He
indol-3-yl)-4-[2—(4—methyl—pi’pe'razin-1-yl)-quinazclin-4-yl]-pyrrole-2,S-dicne. In the X-ray
diagram, the angle of diffraction is plotted on the horizontal axis (x-axis) and the peak
.-intensity on the vertical (y—axls) X—ray powder diffraction patterns are measured usmg a
Bruker STOE mstrument with CuK alpha radiation source).

Fig. 6 shows the FT-IR spectrum of Form B, FT—IR spectrum is recorded in Nujol mull
between 2 KBr plates usmg a Bruker Vertex. The sample is tested asis usmg ATR
(attentenous total reflectance) sampling device. '



Low 27.8 3.20 Low 28.2' 3.15 .Low 35.0 2.56 Strong. Form
B may be characterized by the follow ng maj or | R bands:
MBY 20090 MAds: 1. 754; 1711; . 11574;1486; 146RET/USEpE 022241
1248; 1086; 976;.770; 723;. 661; 622cn'l1l. Form Bi nay be
characterized bythe foll ow ng main RAMAN bands: 3064;
1754; 1711;1625; 1574; 1485, 1445; 1388; 1334; 1309;
1246; 1212; 664; 645cm4 - Form B is orange. . .FormA - .
The nelting onset tenperature of form A ‘is ‘about 180C °
5%3.565 182C.- The X-ray diffraction pattern depleted Fri
FIG 4 for Fow ‘A is sunmari?&d i.n.Table 3. The -* XRPD .
shows a strong diffraction peak at about 21.50 2Theta,

e.g.. 21:4 . ta. Table 3. o ) C
FI8 B sndiifin b her b aRer GRS Jbg AFT-Rgman speqigi, is recorded
. usthgspBokegRFE A)O Refraténie . (deg) intensity 8. 5 :
' Flg 8 shows a microséopic view of Form B.

Fig. ‘8 shows a X-ray powder diffraction pattern of aﬁofpl';ous form.

Fig. 10 shows a FT-IR Spectrum of amorphous form.

Fig. 11 shows a FT -RAMAN Spectrum of 'ar.norphoﬁs form.

Form B

Form B is slightly hygro'scopic with maximum water uptake of 0.7% at 80%r.h..

Table 1. ‘ .
. Relative humidity % . Moisture Sorption at 25°
45 . 04",
55 ' .05 .
75 s T o8-
85 I © 07
95 - 06
hygroscopic - ' “slightly
XRPD. battern after DVS no change

Qiﬁerentiai Scanning Calorimery (DSC): the melting'o_nset temperature of form B is"a@bout
220 °C., e.g. about 190°C. '

The X-ray diffraction pattern depicted in FIG. 1 for Form B is summarized in Table 2 which '
lists most significant diffraction peaks. '

The XRPD (X-r:—_zy Powder Diffraction) shows a strong diffraction peak at.an angle of about
- 9.7° 2theta,
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Table 2. _
i . 2-theta d-sﬁacings (A) Relative
(deg) g . intensity
8.4 - 1050 . Tow
8.7 - 807 - Strong
13.9 . ‘B35 .. Low
16.8 . 624  Low
173 . 511 Low .
188 - 471 - - Low
19.0. 4.66 .- Low
18.9. 4.45 . Medium"
205 . - 431 .. Medium
258 342 * Medium
271 " 828 - - Meduum
27.4 3.24 " Low
27.8 3.20 " Low:
282 - 3.15 ~ Llow

" 35.0 256 . Strong

._ Form B may be charactenzed by the following major lR bands: Maln IR bands 1754 1711;

11574; 1486; 1462 1378; 1248; 1086 976;. 770 723; 661; 6220m

Form B'ma'y be characterized by-the following main RAMAN bands: 3064; 1754; 1711; 1625;

1574, 1485, 1445; 1388; 1334; 1308; 1246; 1212; 664; 645¢cm™

Form B is crange.

. _Form A
The melting onset temperature of form A is about 1BD°C e.g. 182°C

" The X-ray diffraction pattern depicted in FIG. 4 for Form A is summarized in Table 3. The
XRPD shows a strong diffraction peak at abput 21.5° 2Theta, e.d. 21.4° 2Theta.

Table 3

Hd



" Medium 20.8 426 . Medium21.5 4.11 . Strong 22.9 .3.87
Low 24.6 '3.61 Low ... 24.9 3.55 .Low 26.2 3.38 Mdium
- 3P 3P0H0AANedi um Form A may be di sti ngui shedP§FEROTBHH
Bin particul ar by at | east one of thelollow ng XRFD
diffraction peaks:'about 11.6, about .1200 and about
21.50 2Theta. Form A . may be character| zed by the
follow ng major IR bands: 1757, 1710; 1.631.;' 1562; 1378

" 5okb4k; 1084; 1005; 979; .777: 750, 660; 642; 623.cinl.. Form
A may be characterl zed by thegfollow ng mai n RAVAN bands
3076; 1756; .1632; 151; 1495; 1380 -1347; ~1310; 1249, o
1222; 660; 643; 255cm. WO 2008/ 051440PCT/ US2007/ 022241

50354A. In onwwwm—w( iAo rovided a -
crystal line forrqex i biti at l'east one of the '
‘fol | owing maj or. {49bands: 1711 115740teRsiy:  1462; -1378;
: 1248; 1086; 976; &¥0; 723;1&#E,; 622dni low Tn anot her
. ‘preferred enbodl rgat there-7gy provided g, crystalline form
_exhibiting.it one of e hillo mai n. RAMVAN. '
‘bands: 3064;- 175 B1711 1()7%;é 1574; Wﬁ%gn 1445; 1388
1334; 1309; *1246; 21212 66127645crm Medium :

12.6 - 7.01 Low
- 145 6.08 - 'Strqng'
171 517 Strong
17.3 ‘5.14 . Strong
7.7 . 497 - Strong
192 481 - . 'Medium
19.7 448 - Medium
20.3 438 © Medium
..20.8 - . 426 . Medium
215 amn . Strong
229 - 3.87 .. Low
24.6 - 3.61 ) Low
249 . 3.55 Low
286.2 3.38 Med‘lpm

34.7 ' 2.57 - Medium

Farm A may be distinguished from forrn Bin parucular by at least one of the following XRPD
dlffractton peaks ‘about 11.6°, about 42.0° and-about 21.5° 2Theta.

Form A may be characterized by the follm;ving major IR bands: 1 757; 1:?1 0; 1631; 1552;
1378; 1145; 1084; 10085; 979, 777; 750, 660; 642; 623 cm™..

Form A may be characterized by the following main RAMAN bands 3076; 1756; 1632 151;
1495; 1380 1347; 1310; 1249; 1222; 660; 643; 255cm™, '

Form_A is yellow.



In yet another preferred enbodi nent there is provided a
stalline formexhibiting at | east one of the foIIomrng
n&f%@“ﬁ’fﬁlﬁands 1757; 1710; 1631; 1552; 1378; P4WHEL00H(534]
1005;.979; 777; 750, 660; 642; 623 cm1l. In a further
preferred enbodi nent there is provided a crystalline form
- exhibiting at-least one of the .follow ng mai nRAMAN bands:
© 3076; 1756; 1632; 151; 1495; 1380; 1347; 1310;.1249; 1222;
50864) . 643, 255amd. Anorphous The neltjng: onset ‘
teMperature of anorphous formis: conprised betmeen about
100 and about 110C . Anmor phous form of °
3-(i.H -indol-3-y1)-412-(4- nEthyI pi perazi n- J-yl) qU|nazo

-ln Ehé‘pl@fe)ﬁ%a e‘?ﬁﬁoﬁ%eﬁ@t@r@‘s%ﬂﬁno@ggﬂs@aﬁé errn@ |n & %ZJ;}I'#& of
- ingfclfin melar e hards; P71 fafia, Ta88 %?géf*?%m 1%8@% 3925
661, G2eal11. 12392. . 18.5 25.2 d=7.30123 12.1127.3U123: '55. 9
76.0 d=6.72964 13.145 6. 72964 72.-4 98.4 .d=5.56453 15.914
56453 100.0 d 50771 19.678 4.50771 27.9 38.0
In an%therﬁ%ferrgge@ggdugeqtfgge237pr5wqu @ crystailine form exhibiting at least oné of
the following main RAMAN bands: 3064; 1754; 1711 1625; 1574; 1485 1445; 1388; 1334;

1309; 1246; 1212 664; 645c:m
. In vet another preferred embodrment there is provided a crystalhne form exhibiting at Ieast
one of the followmg major IR bands 1767; 1710; 1631 1552 1378; 1145; 1084, 1005; 979
777; 750, 660 642; 623 cm™’

'In a further preferred embodiment thére is provided a cr'ystalline form exhibiling at least one

of. the following main RAMAN bands: 3076; 1756; 1632; 151; 1495; 1380 1347; 1310 1249; -

1222 B60; 643; 2550m
Amorphous

- The melting onset temperature of amorphous form is comprised between about 100 and
about 110°C ‘ '

Amorphous form of 3-(7. H-mdol—3-yi)-4-{2—(4—methyl—puperazrn 1—yl)—qumazolm-4-yl] pyrrole— _
2,5- dlone acetate is: orange.

Form C
X-ray diffraction pattern:

Caption Legend Angle 4 val.'uelntensity intensity %
2-Theta® . Angstrom _' . Count %
d=11.12392. _ 7.941 11.12392. .185 252
d=7.30123 12.1127.30123 . 559 76.0
d=6.7296f1» . T 13.1456.72964 . 72.:4 98.4
d=5.56453 ' 15.914 5.56453 735 1000
d=4.5077'! ' 19.6784.50771 - 279 38.0

d=3.71260 23.9493.71260 275 374



50354A 0=3. 36244 26.486 3.36244 18.4 25.0 .

d=3. 0855128. 913 3. 0855117.8 24.1 d=5.8998015. 004

5 VEOYEHPAME 19, 4 c1=4. 3394320. 449 4. 3394318. 6PSHEURNFHRMD

X-ray diffraction pattern: ' Caption Legend Angie. d

val uei ntensitylntensity % 2-Theta Angstrom' Count '

'136. d=12.57863 ..022 12.57863 ...13,3 21.1 d=9: 39691

.414 9.88691 7,89 12.5'0=7.56740 1,684.. 7.56740- 38,6
508440 - -d=7.00101 .2:633 7.0010.1 38.3 60.6

-8-

d=3.36244 - 26.4863.36244 184 250
d=3.08551 28913308551 - 17.8 241
d=5.80080 15.004 5.89980 143 19.4
d=4.33043 | 20449433043 - 186 253
Form D
X-ray diffraction pattern:

Caption Legend Angle  ~ d valuelntensity Intensity %

‘ 2-Theta® Angstrom. _ .. - Gount %

. d=12.57863 022 1257863, © . 133 2141
d=9:38601 414 938691 ©7.80 125
d=7.56740 1 1884 7.56740 . 386 61.0
d=7.00104 ' 2633 7.00101 383 606
d=6.52871 . °_ ' 3.551 6.52871 - 417 664
d=6:19280 '_ | 4290 6.19280 © 159. 252
d=5.65533 . - 5657 5.65533 157 248 .
d=5.43397  6.299 5.43397. 165 26.1
d=4.90500 - 8070 490500 - -.369. 583
d=4.82526 | 8371 482526 374" 59.1
d=4.61467 . 9.218 4.61467 487 738
4=4.38054 0255 4.38054 - 1568 247
=4.16701 ' 1151 4.19701 '35.0 ‘554
d=4.08436 . © 1741 4.08436 632 100.0°
d=3.92054 ' 2662 3.82054 274 429
d=3.84973 . © 3.084 3.84973 88 284
d=3.78031 3.514 3.78031 18.2- 288
d=357714 4.870 3.57714 204 323
d=3.36272 ' 6.484 3.36272 21,3 .-33.7
d=3.23975 _ 7.509 3.23975 242 383
d=3.18739 - 7.970 3.18739 .7 271

. d=314160 " 8.386 3.14160 .19.9 - 31.5

- .d=2,89173 - . 0.897 289173 156 24.7



d=6.52871 3.551 6.52871 41.7 66.1 d=6:19280 4. 290
6.19280 15:9 -25.2' d=5.65533. 5.667 5.65533
2WOg2008§054440 3397 6. 299 5.43397: 16.5 26.1 d= 4P§ﬁﬁﬁww@n6¥b

4.90500 - 36.9 58.3. ci=4.82526 8.371 4.82526 '
50354A -
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d=262207 - 5566 2.52207 © 127 20.4
d=240824 .- . 37.3882.40324 105 167
| d=844175 ' 10.471 844175 10.7 16.9
d=8,18454 10.8018.18454 .~ 10.0 15.9

" d=3.51031 - 25352351031 . 247 391

"The invention alsb includes a process for the preparation of the cr'ystais of the invention
‘which comprises the step of l’orming a sclution of 3-(1.H.-indol-3- yll-4-[2-(4—methyl piperazin-

. 1-yl)-quinazolin-4-ylj-pyrrole-2, S-dlone acetate and crystalhzung the acetate from solution by
precipitation or recrystallization. In particular, the process for the preparation of the crystals
of the invention comprises the step of reacting 3-(1.H.-indol-3 -yl)-4 [2—(4-methyl plperazm-1-
'yl)—qumazolrn-4~yl] pyrrole-z 5-dione in free base form with aceti¢ acid and rec(wenng from
the reaction mixture the resultant salt, and the step of reactlng an appropriate inert solvent
such as acetone, acétonitrile, ethanol, ethyl acetate, heptane, t-butyl methyl ether, methylene
ch_lorlde, 2—pro'panol‘. i~propyl ace;cate, toluene, E95, or a mixture EtAC/ethanol, e.g. 75/25
vol% ar 50/50 vol%. Preferred solvent is acetone. '

- In accqrdence_with the present invention_a process for the cryétallizatipn of 3-(1.H.-indol-3- .
yl)-4- [2-(4-'methfyl pi’perazin- 1-yl)-quinazolin-4-yl}-pyrrole-2,5-dione acetate is brovided The
precise_ condmons under which crystals are formed may now be emplncally determlned and a
number of methods are suitable ini pracﬂce lncludlng the crystallization conditions as
described in Examples 1 to 8.

Crystalli;ation-‘inducing conditions normally involve the use of an apprbprlete crysta!!iza'tion-"
inducing solvent, such as acetone, acetonitrile, ethanol, ethyl acetate, heptane, or t-butyl
methyl ether, methylene chloride, 2-propanol, f-propyl acetate, toluene, ES5 or a mixture
.-EtAC/ethanol, e.g. 75/25 vol% or. 50/50 vol%. Preferred solvants are acetone, ethyl acetate,
heptane, t-butyl methyl ether, methylene chloride, 2-propanol, l-propyl acetate, toluene, and
- mixture EtAC/ethanol, e. g. 75125 vol% or 50/50 vol% Convemently, 3-(1.H. -lndol~3-yl)-4w[2—
{d-methyl- plperazm 1-yl) quinazolin-4-yl}-pyrrole-2,5-dione is dissolved in the solvent at
ambient temperature, The solution may be produced by dissolving ina solvent any one or
more of amorphous forms of 3—(1 H —mdoI—3—yl)-4-[2-(4-methyl-plperazm 1—yl) qumazolm-4-yl]—
yrrc;_le-z 5-dione, and solvates thereof, such as hydrate. Crystals may then be formed by



.37.4 59.1 d=4.61467 9:216 4.61467 . 46.7 73.8' 4 16701
d=4. 38054 0.255 438054 15.6 24.7 d=4.19701 1.151 4.
+ WIB2088/08 410 4 =4, 08436 1.741 4.08436 63.2 1BgGHs2007/022241
d=3. 92054 2.662 3.92654 27.1 42.9 dr--3.84973 3.084
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conversion from free’base to the salt, crystaliization taicing place at a temperature of between
about 0° C as above and 40°C, preferably at ambient temperature.

‘The dissolution and crystallization may be carried out in various convehtional ways. For

instance,-free bage may be dissolved in-a solvent or a rhixture of solvents in w_liidh it is .
readily soluble at armbient temperatures but in which it acetate salt is only sparingly soluble at
the same temperatures"Dissolution of the free base at elevated tempe}'ature foliowed by
cooling .after sait formation can also help the acetate salt crystals crystallize out of solutlon
Mixed solvents compnsmg a good solvent in which 3-(1. H—:ndol -3-yl)-4-[2-(4-methyl- o
plperazrn 1-yh)- qunnazolm—4—y[]~pyrrote—2 ;5-dione is readily soluble, preferably, in amounts of _
at least 10%.by weight at _20°C and a poor solvent in which it is more sparingly soluble,

- preferably in amounts of not more than about 0.1% by, weight at 20°C, may also be employed

provided that crystallization frem the mixture at a reduced temperature of normally at least
about 0° C, is possible using the'selected solvent mixture.

‘It is preferred to edd "seeds" of crystalime materlal to the solutton in order to mduce

crystallization.

Furthermore there.is provided a process for the conversuon of érystal form A to crystal forrn
B e.g. for prepanng the form B from the form A

In accordance with a preferred embodiment -of the presént invention, the cryet'alline forms of
3-(1.H.-indol- 3-y|)~4—[2—(4—methyl~p|perazm -1-yl}- qurnazolm-4-yl] pyrroIe-z S-dione acetate,
e.g. the anhydrous forms, have a high crystallinity. )

A crystal form is defined herein as having a “high crystalhmty or being “crystallographlcally
pure” when it contains at most about 0.5% (w/w), e.g. at most about 0. 1% (Wiw) of other
form Thus e.qg. "crystallographlcally pure Form A or B" contains about 0. 5% {wiw) orless,
e.g. about 0.1% (w/w) or less of another crystallograph:c form and/or amorphous form.

In one aepect the present inveﬁtion providee 'pharmaceutical compaosition comprising an
effective amount of the crystal of the invention, e.g. form A, form B or mlxture thereof
preferably Form Bin substantnally pure forim. '

- In a preferred embodrment such a composition is a hugh dose formulation of including e.g. at
- Jeast 50'mg, p_referably at least 100 mg, more preferably at least 250 mg 3-(1.H.-lndol-3-yl)-_ .
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4-[2-(4-methyl—'piperazin 1-yl)-quinaiolin;4—yll -pyrrole-2,5-dione acetate and a suitable )
pharmaceutlcal carrier or diluent. In another preferred ‘example, such a composntlon is anoral
formulatlon comprising e. g. 0.5 mg to 2000 mg 3-(71.H. -mdoI—3—yl)-4—[2-(4-methyl—p|perazm-1—
yi)-quinazalin-4-y{l-pyrrole-2,5-dione acetate and a-suitable pharmaceutical carrier or diluent.

The crystals of the invention are, therefore usefulin the treatment and/or- prévention of
diseases or disorders mediated by T lyrnphocytes and/or PKC e.g. acute or chronic I'EJBCtIOI'\
.. of organ or tissue allo- or xenografts or T-cell mediated mﬂamma‘tory or autcimmune -
dlseases e.g.-atherosclerosis, vascular occlusion due to vacular i lnjury such as angioplasty, . .
' restenosis, hypertension, heart failure, chronic obstructive pulmonary dlsease CNS diseases
such as Alzheimer disease or amyotrophic lateral sclerosus, cancer, infectious diseases such
.as AIDS, septic shock or adult respiratory distress syndrome lschemlalreperfusmn injury-e.g. '
myocardlal infarction, stroke gut ischemia, renal failure or hemorrhage shock, or traumatic
shock. The crystals of the mventlon are also useful in the treatment and!or prevention of T-
cell mediated acute .or chronic inflammatory diseases or disorders or autoimmune diseases
e. g. rheumatoid arthritis, osteoarthritis, systemic lupus efythematosus, Hashimoto’s thyroidis,
multiple sclerosis, rnyasthenla gravis, diabetes type | or.ll and the dtsorders assoolated -
© therewith, resplratory diseases such as asthma or inflammatory Iung injury, mﬂammatory '
fiver i injury, mﬂammatory glomerular injury, cutaneous manifestationg of lmmunologtcally-
mediated disorders or 1llnesses inflammatory and hyperprohfera_tlve skin diseases (such as
psoriasis., atopic dermatitis, allergic contact dermatiiis, irritant contact dermatitis and further
eczematous dermatitises, seborrhoeic dermatitis), inflammatory eye diseases, e.g. )
Sjoegren’ s syndrome, keratoconjunctlwtis or uveitis, lnﬂammatory bowel dlsease Crohn's
d:sease or ulceratwe colitis.

In accordance with the foreéoing the present invention further provides: .
.-~ a pharmaceutical composition compnsmg the crystal of the mventlon e.g..3-(1.H.-indol-3-
yi)-4- [2-(4-methyl-p|perazm- -yl) quinazolin-4-yl}-pyrrole-2 5-d;one acetate in amorphous
form, crystalline form e.g. Form A or Form B, or pseudocrystalhne form, e.g. Form SA

‘together with at least one pharmaceutically acceptable carrier or diluent;
- the crystals of the lnventlon e.g. 3-(1.H.-indol-3- yl)-4—[2-(4-methyl-ptperazm- ~yl)-
qu:nazohn-4~yl]-—pyrrofe-2 5-dione acetate in amorphous, crystalline or pseudoorystallme
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form, e.g. Form A ,'B, C, D or S, -prefé'rably Form A; Bor mb_cture thereof, for use as: a
pharmaceutical; )

- the'crystals of the mventlon eg. 3-(1. H-mdol-3-yl)-4-[2-(4-methyI-plperazm- -w-
qumazohn—4—yl]-pyrro|e-2 5- drone acetate in amorphous, crystallme or pseudocrystallme
form, e.g. Form'A , B, C, D or S, , preferably Form A, B or mixture therecof, fo_r use in the
preparation of a miedicament;’ oo -

- the crystals of the lnventlon e.g. 3-(1.4. —|ndol-3-yl)-4~[2 (4-methyl-prperazm- -yl)-

quinazolin-4-yl]-pyrrole-2, 5-d|one acetate in amorphous crystallme or pseudocrystalhne o

form, e.g. Form A, B,C. Dor SA whenever prepared by a process as defined above;

- the use of the crystals of the invention, €.g. 3~(1.H. -mdol-3-y|)-4~[2-(4-methyi—plperazm 1- )
yi) qu:nazohn-4-yl}-pyrrole-2 S—dlone acetate in amorphous crystalhne or pseudociystalline
form, e.g. Form A, B, C, D or Sa, in the preparation of a medlcament for the treatment or
prevention of diseases susceptlble of therapy, such as diseases or disorders mediated by T
lymphocytes and/or PKC, e.g. acute or chronic rejection of organ or tissue allo- or *
xenografts or T-cell mediated inflammatory.or autoimmune diseases: and -

"- a method for the’ prev‘entién or treatment of diseases or disorders mediated. by T
lymphocytes and/or PKC such as acute or chronic rEJECtIOI'I of-organ or fissue allo- or .
xenografts or T-cell mediated lnflammatory or autoimmune diseases, comprising
administration of a therapeutically effective amount of the crystals of the invention, e.g: 3-
(1 H.-indol-3-yl)-4-[2-(4-methyl-piperazin-1 -fl)-quinazolin-t&—yl]- yrrole-2,5-dione acéta-té in
amorphous ‘crystalline or pseudocrystallme form, e.g. Form A, B or Sy, to a subject in need
of such treatment.

The crystal of the inventipn, e.g. l;'o;’rn A or B, may be administéreﬂ as the sole aétivé .

ing redient or together with other drugs in im niunomodulating regimens or other anti-
inflammatory agents e.g. for the treatment or prevention of allo- or xenograft acute or chronic
rejection or mﬂammatory or autoimmune disorders. For example they may be used in
combmatlon with cyclosporings, or ascomycines or their.i lmmunosuppresswe analogs or
denvatives e.g. cyclosporin A, cyclosporin G, FK-508, ABT-281, ASM 981 an mTOR
inhibitor, e.g. rapamycin, 40-0-(2- hydroxy)ethyl-rapamycm etc.; cortrcostero:ds
cyclophosphamide;-azathioprene; methotrexate; an accelerating lymphocyte homing agent,
eq. FTY 720; leflunomide or analogs thereof; mizoribine; mycophenolic acid; mycophenolate
- mofetil; 1 S-depxyspergualine or analogs thereof; immunosuppressive monoclonal antibodies,
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- A nmethod as defined above conprising co-adm ni strati on,
ei“?% concomtantly or in sequence, of a therapeuticall X
e YWY 8 ount of the crystal of the i nvent PEHUS307%p22241
3:(1.1-i0.- .
i ndol- 3-y1l)-442- (4- met hyl - pi perazi n-1-y1) - qui nazol i n- 4-yl
- Fpyrrc;le-2,5-dione acet'ate in -anorphous, crystalline or
" pseudocrystalline form e.g. FormA B, C p or “SA, and a
503840nd drug. substence, said second-drug substance .being
arri munosuppressant, inmunargdul atory, anti-1inf] ammat or y,
antiproliferative or anti-diabetic drug, e.g. as -
. indicated above.. A ther apeutic conbination, e.g. a kit,
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WO 20081051440PCT/ US2007/ 022241 50354A anount of acetic
acid is dissolved in 0.1 Fill of Methanol and_ad
drEpX M ®Eo the drug substance. sol uti on. Thgcpgﬁ@?m89¢‘
m xture is cooled to anbient and Stirred overni ght
affording precipitation of the acetate salt as an orange
powder. The suspension |IS cooled to anbient arid the
solid is. recovered by vacuumfiltration, followed by
soeeshi ng with smal |l amounts of - Met hanol (2 x 0.25 m).
EXAMPLE 6: Synthesis of acetate salt, polynorph 13: 40 ngy
of solid AEBO71 are suspended in O: 75nﬂ of ethyl.

atetate. and the nbdurejs heated ta 40C affording an

an@duRbsitacElicadid 8 @isebivedin 0°<Fm?l oﬂﬁé&hﬁf?ﬂl @ﬁd Mro&ﬁws@‘i@me%rug '

sueé?ﬂﬁ so?un% gﬁfg?%?n”eg}%urg. Iy g%cﬁvéta ﬂ”i?’%“ a'id %t,en?égﬁoc\::@rpr%l;qt affording
. pr%ﬁbféttaa%ofath@l a@ﬁnﬁe gall ropn niasge powder. Theugisgenskinds celed to ambient
ang e dinms reﬂi\ﬁéré'ﬁﬁp\tdcgﬁ‘ln Ritostist, Sollowed Bk %%n?hltﬁglgalf Shodntd 8

S rd| ng preci pltatlon of the acetate salt.as an
meﬁp g@ @% The suspension is. cool ed to anbi ent” and
the solidis recover ed by vacuumi filtration. faollowed by
EXMASIENg W th shal  anounts* of ethyl acetate (2 x 0.25 ntl)..
VPLE 7: S¥nt hesi s of acet ateé salt 'acetone solvate, :
S Cirpo of S(Oid AEBPRbae- sgsg;e_[yiemnO‘iSml of ..
etr(ygac(eﬂataatldhy'le-rpmipm’ atieated toy 40 eQaffondia®hh Blroht Sdk-sBYis 2er 2;

) 7 ffordi
catnflie vcihCor SUBRSPLd b PRk B g 12 BRS B RS e
acgipe) pee dgsolve & @il sy of olbd acﬁtaoe andrdded depeviesite the drugadbistdnce
" solHie) TWe $&actién inbcﬁ:rg fé%ln‘r%é‘ Qﬁimr e %6&9 affa_rhﬁg 'pré ?ﬁ’@{aﬁrp& the

ac&]a?ésafta |sost rred E ient for 1-to0-2 hours
ACprecpital 6?!"981”"{“’% (Bt Btweage s, °° lga %P'BP'SW@@“H&RA%P s
rec’ﬁhereé ol iveletiusn Tileatipne fobolvdul byaashin Vit drieitainoountsf of etrguamidy (2 x
o.o4aahi ng with smal I anounts of acetone (2 X. 0.25 ml). -
- EXAMPLE 8:- Synt hesi s of am)rphous form 4 g of salid

3- (1. H.-i ndol- 3-y1) - 4- ( 244-net hyl - pi per azi n- 1- yl)-
EXQMEZDl i n-4-yl 1- pyfrol e-2,5-di one acetate in Form B are

Sykth859 bl £ tdtd s AU orls oRER! AlEnABA sPP t{(ﬂ¥g d idid 3-(1 2K HEE ~3-yl)-4-
P‘é"('i ﬂp'ﬁ’%%'ﬁ?);ﬂﬂ“a&"'i‘z“ YRy P: %?’Bél’%i???ﬂmd‘iﬂl')‘ﬂ 75mlof -
aceneiaifoting ad aipigst ggansplubo? atarbienteAmeqiiableramaunt Af acetic acid js
dlsﬁcﬁlVéﬂ ol 4 rﬂﬁoffa‘éétﬁhélﬁﬁ@ ES’der&igirﬁﬁjwféls% me]drxyg‘éumgtahéi Q‘n\,\){‘]%q‘r "f‘f\ee

stalline ccor laim 1
el R s B St PR IS A 15068 1o PigF B B LG soeiate alt -
as An erapge apwqiqzreTmaﬁqw axrEor\direthb)t acawy fitratiory ffollohved py &@e!ﬁih@ @gith
sm&h aiBent¥Bt £detdre (Egrdaﬁn?] 5. Acrystalline form13 -
according to claim4 exhibiting a strong diffraction peak
at an angl e .of about ar 2theta.. B.A crystalline form B-
according to claim4 or claimb5 exhibiting an X-ray -
Exﬂwﬁ_gagctl on pattern characterised by the foll ow ng nost

significant diffraction peaks: 2-theta d-spacings (A)
W%%MM&@ isphA (M. tipdai@-Ylodrl2-(4-methyl-piperazin-1-yl)-
quinazolin-4-yl]-pyrrole-2,5-dione acetate in. Form B are dissolved i |n 460m! of acetone and
spray-dried. :



93 9.07 strong 13.9 0.35 Low 162 5.24 Low 17.3 5.11 Low
18.8 4.71 Low 19.0 4.66 Low 19.9 4.45 Medium 20.6 4.31
Medi um 25.9 3.42 Medi um 21 .1 3.28 Medium 27.4 3.24 Low
27.8 LA

Claims:

1. Crystalline form of 3-(7.H.-indol-3-yl)-4-[2-(4-methyl-piperazin-1-yl)-
quinazolin-4-yl}-pyrrole-2,5-dione acetate.

2. A crystalline form according to claim 1 which is anhydrate.

3. A crystalline form according to claim 1 or 2 which is Form A, Form B, Form
G, Form D or a mixture thereof.

4, A crystalline form according fo any one of the preceding claims which is Form
B.
8. A crystalline form B according to claim 4 exhibiting a strong diffraction peak

at an angle of about 9.7° 2theta,

6. A crystalline form B according to claim 4 or claim 5 exhibiting an X-ray
diffraction pattern characterised by the following most significant diffraction peaks:
2-theta d-spacitigs (A) Relative
{deg) intensity
8.4 10.50 Low
9.7 9.07 Strong
13.9 .35 Low
16.8 5.24 low
17.3 511 Low
18.8 471 Low
19.0 466 Low
19.9 445 Medium
205 4,31 Medium
259 3.42 Medium
274 3.28 Medium
274 3.24 Low
27.8 3.20 Low
28.2 3.16 Low

35,0 2.56 Strong




3.20 Low 28.2 3.16 Low 35.0 2.66 Strong 7. A
crystalline formB according to any one of clains 4 to 6
characterized by the fol dWng nmajor IR bands: 1754;
1711; 11574; 1486; 1462; 1378; 1248; 1086; 976; 770; 723;
661; 622cm1l. 8. A crystalline formB according to any
one of clains 4 to 7 characterized by the followi ng nain
RAI VI ANrisgaiiire: forB0B 4gcotdibgito ahy bibe ofl@@lhs 4 1 Bhharkd@hzedlidd 5;

m&%’.ovﬁﬁg cic} R0Bangl 208s. #A1211608 4080088 b7 S0l voge; |

fch@t 4% §§?JF 83¢cH-nel ti ng onset tenperature of about
220C. 10. A crystal line formA according to claim3

aragter | d ay, diffraction pat nexh|b|t|ng
%hst r o(Angy (55 8?1006%'5‘%05(“3’ ahe o fiigs g%gtﬁr%iac thzas] by
Hmnietiewing main melybarwst O 1 EHMIA 1atasy th7dg 1485, ¢44a; n8eS8; or

ql;gg.{;nmg mB%ﬁegmaﬁ@%}ntﬂ ng onset tenperature of about
C. 12. Acrystalline formA according to claim3,

cI al m 10 or claim 11 which exhibits an X-ray diffraction
Bat t eArcryshdinadbrer B aedrdiyy tokey bad baing4 e akeharactériddagyd

ﬁ&@@%&,ﬁ%ﬁﬁ{,@mﬁ%@%gﬁzwﬁg) intensity 8.5 10.28 Low

10. A crystalline form A according to claim 3 characterised by an X-ray diffraction
pattern exhibiting a strong diffraction peak at an angle of about 21.5° 2Theta.

11, Acrystalline form A according to claim 3 or claim 10 which has a melting
onset temperature of about 180°C,

12. A crystalline form A according to claim 3, claim 10 or claim 11 which exhibits
an X-ray diffraction pattern characterised by the following peaks:

2theta d-spacings (A) Relative
{deq) intensity
8.5 10.28 Low
11.2 7.87 Low
116 7.56 Medium
121 7.27 Medium
126 7.01 Low
14.5 8.09 Strong
17.1 517 Strong
17.3 514 Strong
17.7 4.97 Strong
19.2 461 Mediurn
19,7 4,48 Mediurn
20.3 436 Medium
20.8 4.26 Medium
21.58 441 Strong
22.9 as7 Low
24,6 3.61 Low

24.9 3.58 Low



11.6 7.56 Medium 12.1 7.27 Medium 12.6 7.01 Low 14.5 8.09
strong 17.1 5.17 Strong igg 5.14 Strong 17.7 4.97 Strong
19.2 4.61 Medium 19.7 4. Medi um 20. 3 4. 36 Medi um 20. 8
4.26 Medium 21.5

26.2 3.38 Medium
347 2.57 Medium
13. A crystalline form A according to claim 3 or claim 10 characterized by the following majcr

IR bands: 1757; 1710; 1631; 1552; 1378; 1145; 1084; 1005; 979; 777; 750, 660; 642; 623 cm™,

14, A crystalline form A according to claim 3 or claim 10 characterized by the following main
RAMAN bands: 3076; 1756; 1632; 151; 1495; 1380; 1347; 1310; 1249; 1222; 660; 643; 255 cm™.

15. A crystalline form according to claim 1 which is a hydrate.

16. A crystalline form according to any preceding claim containing about 0.5% (w/w) or less
of another crystallographic form and/or amorphous form.

17. A crystalline form according to any preceding claim in which the sum of related
substances is less than 1% by weight,

18. A crystalline form according to any one of the claims 1 to 17, or a mixture thereof, for use
in the prevention or treatment of acute or chronic rejection of organ or tissue allo- or xenografts,
or T-cell mediated inflammatory or autoimmune diseases.

19. Process for the preparation of the crystal form according to any one of claims 1 to 10
comprising forming a selution of 3-(7.H.-indol-3-yl)4-[2-(4-methyl-piperazin-1-yt)-quinazolin-4-yi}-
pyrrale-2,5-dione acetate and crystallizing the acetate from solution by precipitation or
recrystallization,

20. The crystalline form of claim 1 together with at least one pharmaceutically acceptable
carrier or diluent, forming a pharmaceutical composition.

21, A pharmaceutical composition according to claim 20 wherein the crystalline 3-{1.H. -
indol-3-y1}-4-[2-(4-methyl-piperazin-1-yl)-quinazolin-4-yl]-pyrrole-2, 5-dione acetate is Form A,
Form B or a mixture therecf.



4.11 Strong 22.9 3.87 Low 24.6 3.61 Low 24.9 3.55 Low
26. 23. 38Medi um 34. 72. 57Medium 13. A crystalline formA
according to claim3 or clai?®-40 characterized by the
followi ng major IR bands: 1757; 1710; 1631; 1552; 1378;
1145; 1084; 1005; 979; 777; 750, 660; 642; 623 cm1. 14.
A crystalline formA according to claim3 or claim10
ctar adt @yitaling foyn acrerdnglth eny onp efeiaimRAAMAN ubaindse 3076;
Irotsratbfdf a meaikamad95; 1380; 1347, 1310; 1249; 1222; 660;
643; 255 cm1 . 15. A crystalline formaccording to
claim1l which is a hydrate. 16. A crystalline form

@Scor disngf & oryatalingtoan edtondingloaingone Bf @ik N %o TR b nd¥

( : Ll ographi ¢ form and/ or
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¥ 8ee PherenicReipclion gliorasm of Hiesus alie-oF xermigrtitedor Jutet redintssl | S
ligfsmnidien ol Jotonhmipk @Rkases18. A crystalline form according
to any one of the clains 1 to 17, or a m xture thereof,
for use in the prevention or treatnent of acute or
chronic rejection of organ or tissue alio- or xenografts,
or T-cell nediated inflammatory or autoi nmmune di seases.
19. Process for the preparation of the crystal form
according to any one of clainms 1 to 10 conprising formng
a solution of

3-(1. H -indol-3-y1)442-(4-met hyl - pi perazi n-1-y1) - gui nazo
in-4-yl1l]- pyrrole-2,5-dione acetate and crystallizing the
acetate fromsolution by precipitation or
recrystallization. 20. The crystalline formof claiml
together with at | east one pharmaceutically acceptabl e
carrier or diluent, form ng a pharmaceutical conposition.
21. A pharmaceutical conpositon according to claim20
wherein the crystalline 3-(1.H -

| ndol - 3-yl)-4-[2-(4-net hyl - pi perazi n-1-yl)-gui nazolin-4-y
|']-pyrrole-2, 5-dione acetate is FormA, FormB or a

m xture thereof. - 2- 22. A crystalline form according
to any one of clains 1-10 for use in the preparation of a
medi canment. 23. Use of a crystalline formaccording to
any one of clainms Ito 17, or a mxture thereof, for the
preparati on of a pharmaceuti cal agent for the prevention
or treatnent of acute or chronic rejection of organ or

ti ssue al b- or xenografts, or T-cell nediated

i nflanmat ory or autoi m nune di seases.



