CRYSTAL MODI FI CATIONS OF -3- (1H I NDOL-3-YL) -4- [2-
(4- METHYL- Pl PERAZI N-1 - YL) -QUI NAZOLI N-4-YL] - PYRROLE-2
wW02ed3/05QE The present invention relates to papCrmska@nr/022241
forms of the acetate salt of 3-(IW-indol-3-yl)-4-]2-
(4 rret hyl - pi perazi n-1-yl ) - qui nazol i
Ag ![ rrol e-2,5-di one, conprising anmor phous form
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t hereof , pharAYABRARE A -YEbn¥EEPRE-Bn3- LB Eai ni ng such
»armrphous and crystal form and their use in
di agnostic nethods or preferably for the therapeutic
treatment of warm bl ooded ani mal s, especially humans,
or their use for the preparation of pharnmaceuti cal
preparations for use in diagnostic nethods or
preferably for the therapeutic treatnent of
war m bl ooded ani mal s, especi aI |y humans. 3-(
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preferably fordbe alaaraaahttc tefatinknisof seampebiockeddmisialsa eepsteaiy Hubeghs.
herel nafter e.g. as A, B, Cor Dcrystal fornms or .the ‘
ol vate form SA and whi ch have very advant ageous
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-rrol e-2, 5-di one @ 3 . gh dose
formul ati ons. For\ithe .

i nvention, the term \srysta he’Tnvént i on"
enconpasses the anor pHo‘z form cmyst al fornms, e.g.
pol ynor phs,. and pseudo- poln phs e.g. solvate and

erazin-1-yl’)-qui nazol i n- pyrrol.-e-2,5- dione
acetate: Exanples of cry of t he |nvent| on are form
A, formB, formC, formD, and form SA.. The present’
i nvention provi des a anor phous form cr ystal fornms,
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It has now been surprisingly foun@j- that amorphous fdrm, crystal forms, e.g. pblymorphs, or
- pseudopolymorphs, sqch as solvates of hydrates, may under certain conditions be found in
the acetate salt of this compound, which are described hereinafter e.g. as A, B, C orD
o qryétai forms or the solvate form S,, and which have very advantageous properties. Such
forms show improved stability and purity and thus e.g. easier handling in plant and open up
new possibilities for improved formulation of pharmaceutical compositions for 3-(1 .H.-indo)-3-



1-yl)-qui nazolin-4-yl]-pyrrole-2,5-dione acetate, in
particular the formA B, as defined herebel ow, the
woOQorsSA400r m xture thereof, preferably form BCoOmS2007/022241
m xture of formA and B. The anorphous and crystalline
forms of
3-(7.H -indol -3-yl)-4-[2-(4-net hyl - pi perazin-1-yl)-
qui nazol i n-4-yl J-pyrrole-2,5-dione acetate are
preferably essentially pure. The termessentially pure -
50354 accordance with the present invention is neans that
the sum of related substanceg2-is |less than 1%
preferably |ess than 0.75% nore preferably |ess than
' 0.5% and that the residual solvents and water are.|less’
yli)-4- [Qll%el%l ﬁiﬁe@éﬁﬁab}l)‘thﬁéﬁnlhhﬁﬁ] Byrfa¥iz, Etﬁro%e%rc:@fa?é ahkY as e.g. high
dose £ @L an 0.5%and still nore preferably |ess than
6"?5 B wei ght. In another preferred enbodi ment the
“crystalline form of
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and B. \at er (hydrate). In-particular the present invention’
provides the hydrate formaof 3-(7 .H -indol-
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Powder Diffraction Diagramof Form A of the acetate

In anoﬁ@?%?éf@ﬁr@d §ﬁ’1|b5d9|f| rst the Fysta line ¢ forﬂi pf 31 indok3- fl)-ﬁ-sz-m-methyl-

-1.ndol - perazi n-
PlPefaﬁlgzbylp-ﬁUmawl}n-ﬁyﬁ-rpdrrgleﬂ B- cmwetg(ensas}ot hydrated, i:e. the-anhydrate.
The anhydrate-can e.g. be prepared by dehydratlon of the monchydrate under surtable

conditions.

In ancther preferred embodiment of the mventron there is provided a crystalline.form of 3-
(71.H.-indol-3-yl)-4-[2- (4-methyl prperazrn 1-yl) qurnazohn—4-yl] -pyrrole-2,5-dione acetate, e. g
form A or B, which is anhydrous. : : '

in yet another preferred embodlment of the invention, there is provided a solvate of 3-(1.H.-
- indol-3-yl)-4-[2- (4-methy| piperazin-1-yl)-quinazolin-4-yl}-pyrrole-2,5-dione acetate, e.g.
- .obtained in eol_yant such as acetone, ethanol, tertahydrofrurane, acetonitrile, methanol or



powder diffraction patterns are neasured using a
Bruker STOE instrunent with CuK al pha radiation
weauwsns144bi g. 2 shows the FT-1R spectrum of FoPOTAS2007/022241
FT-1R spectrumis recorded in Nujol null between 2 KBr
pl ates using a Bruker Vertex. The sanple is tested as
is using ATR (attenuated total reflectance) sanpling
. device. Fi.g. 3 shows the FT-Raman spectrum of Form A. -
The -FT- Raman spectrumis recorded using a Bruker RFS
50354M00 instrunment. Fig. 4 shows a mcroscopic view of-
" FormA . Fig. 5 shows the X-8ay diffraction di-agram of
form B of the acetate anhydrate salt of 3-(1.H. - :
. i ndol - 3-yl)-4-[2-(4-methyl - pi perazi n-1-yl ) -qui nazol i n- ' .
water ﬁ%tateplﬁﬁ erLn%ulgr ﬁ‘\eddrgslﬁtt nt\ientr&? p?&vfo@é tﬁ% ﬁ?&r@f@ forrﬁ f 3- (1.H.-indol- - -
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3-v'>4c£?~<4;{n§tjw'awaenaﬁ'@ bélérﬁurnﬁtz@ﬁswu parroleh%5mrtq aegtate is a solvate e.g:
morioliydi&iféim. X-ray powder -diffraction patterns are
measured using a Bruker STOE instrunment with CuK al pha
> radiation source,). ' Fig. 6 shows the FT-IR spectrum
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: t he FT-Raman spectrum.of Form B. The FT- Raman spectrum

i s recorded using a Bruker RFS 100 instrunment. Fig. 8
ows -a mcroscopic view of FormB. Fig.” 9 shows a

X-ray powder diffraction pattern of anorphous form.
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Fig. 2 shows the FT-IR spectrunt of Form A. FT-IR spectrum is recorded in Nujol mull
between 2 KBr plates uslng a Bruker Vertex. The sample is tested as is using ATR .
(attenuated total reﬂectance) samplrng device.

Fig. 3 shows the FT-Raman spectrum of Form A. The. FT-Raman spectrum is recorded
using a Bruker RFS 100 lnstrument '

Fig. 4 shows a microscopic view of Form A.

Fig. 5 shows the X-ray diffraction diagram of form B of the acetate anhydrate salt of 3-(7 .H.-"
indol-3-yl)-4-[2-(4-methyl-pipe‘razin-1-yl)-quinazolin—4-yl]—pyrrole-2,5-dione. 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-axrs) X—ray powder diffraction patterns are measured usrng a
Bruker STOE rnstrument 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 as’is usmg ATR
(attentenous total reﬂectance) sampling device. ‘



75 0.6 85 0 7 95 0.6 hygroscopic slightly XRPD pattern
after DVS no change Differential Scanning Calorinery
wODR8B)os144e nel ti ng onset tenperature of form BCTAIS2007/022241
about 220 C, e.g. about 1900C. The X-ray diffraction
pattern depicted in FIG 1 for FormB is summari zed in
Table 2 which lists nost significant diffraction
peaks. The XRPD (X-ray Powder Diffraction) shows a. .
strong diffraction peak at an angle of about 9.7 '
503544 het a. 50354A - 5 - Table 2. 2-theta d-spacings (A) -
‘Rel ative (deg). intensity 8.4410.50 Low 9.7 9 07 Strong -
13 9 6 35.Low 16.8 5.24 Low 17.3'5 11 Low 18 8 4'7 1
Low 19 0 4 66 Low 19.9 4.45 Medium 20.5 4.31 Medium 25°

Fig. 7%h%w§gh%/?g %%’7 sﬂec%ru?r&oi’\@cﬂhp@ 'I?f?e %%ah%‘ﬁ’e&&:# lg r&:orded
" . using a Bruker RFS 100 instrument. -
Flg 8 shows a microséopic view of Form B.

Fig. ‘9 shows a X-ray powder diffraction pattern of émoi‘pﬁous form.

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

Fig. 11 shows a FT-RAMAN Spectrum of amorphous form.

Form B

Form B is slightly hygroscopic with fnaximum water uptake of 0.7% at 80%r.h..

Table 1. | _
- Relative humidity % . Moisture Sorption at 25°
45 : 0.4
55 ' . .05
75 g - o6 -
85 R 07
95 : 06
hygroscopic ° ' “slightly
XRPD. p'attern after DVS no change

Differential Scanning Calorimery (DSC): the melting'qnset temperature df form B is'about
220°C, e.g. about 190°C. '

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

The XRPD (X-ray Powder Diffraction) shows a strohg diffraction.peak' at.an angle of about
- 9.7° 2theta.



35.0 2 56 Strong Form B may be characte pzed by the
following major IR bands: Main IR bands: 1754; 171 1,
wo2e08405144486; 1462; 1378; 1248; 1086; 976; 770pCTAB82007/022241
661; 622crt 1. Form B may be characte pzed by the
foll ow ng mai n RAMAN bands: 3064; 1754; 171 1; 1625;
1574; 1485, 1445; 1388; 1334; 1309; 1246; 1212; 664,
.645cm ™" 1 Form B is orange. Form A The nelting onset
tenmperature of formA is about 1800Ct e.g. 182C.- The
50354% ray diffracti-on pattern depicted in FIG 4 for Form
A is 'sunmarized in Table 3._.3he XRPD shovvs a.strong
di ffracti on peak at about 21.5 2Theta, e.g. 2 1.4 -
. 2Theta. Table 35(B54A - 6 - 2-theta d-spacings (A
Tab|e5el ative (deg) intensity 8.5 10.28 Low 11.2 7.87 Low
11.6 7.56 Medium12.1 7.27 Medium 12.6 7.01 Low 14.5-
6. 09 Strong. 172-the 17 &spaningsl(A) 3 5. RelaBveong 17.7
- 4.97 Strong 19(&94 61 Medium 19.7 4. ﬂaed\gaglum 20. 3

9.7 - 907 - Strong
139 . '6.35 .. Low
16.8 524  Low
173 . 841 Low -
188 471 -~ Low
19.0. 4.66 .. Low
19.9. : 4.45 . Medium"
205 . - 431 .. Medium
25.9 ' 342 " Medium
271 " 328 - Medium
274 3.24 " Low
278 3.20 . Low
282 3.15  Low

" 35.0 256 . Strong

1 Form B may be charactenzed by the following major IR bands: Maln IR bands: 1754 1711;
11574; 1486; 1462 1378; 1248; 1086 976; 770 723; 661; 622cm ' :

Form B'ma'y be characterized by~the following main RAMAN bands: 3064; 1754; 1711; 1625;
1574; 1485, 1445; 1388; 1334; 1309; 1246; 1212; 664; 645cm™ '

Form B is orange.
- FormA .
The melting onset temperéture of form A is about 180°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.g. 21.4° 2Theta.

Table 3



24.6 3.61 Low 24.9 3 55 Low 26.2 3.38 Medium 34.7 2.57
Medi um Form A may be di stinguished fromformB in
woaodasiosui4ar by at | east one of the foll ow ng XREDUS2007/022241
diffracti on peaks: about 11.6, about 12.0 and about 2
1.5 2Theta. Form A may be characterized by the
followi ng major IR bands: 1757; 1710; 1631; 1552;
1378; 1145; 1084; 12005; 979; 777; 750, 660; 642; 623
cn 1 .. FormA may be characteri-zed by the follow ng
50354mai n° RAMAN bands 3076; - 1756;  1632; 151; 1495; 1380,
1347; 1310; 1249; 1222; 660;6643; 255cnT 1. FormA is
yel | ow. 50354A - 7 - In one preferred embodi nent there
is provided a crystalline formexhibiting at |east one
of the foll . 1486;
1462; 1378; 12?%@1086 6 © 622cm 1.
I n anot her pre ed errbodl ment therE‘t?'Bs'tkirow ded a
“crystalline fOI‘BBeXhI prti ntgzmt least ame of the
fol | owi ng nai n RAVMAN bands; 13064 175;11_ g,‘l?ll 1625;
1574; 1485, 1445; 1388; 133 1300; 124% 1212; 664;
645crtV1l. In ye1(1 ot her Pridf erred’ eMS¥™ent there is
provided a cryskel-line for@7exhi ‘bi ti mpdatm | east one of
the follow ng maigor | R bangs: 1757; 173Q, 1631; 1552;
1378; 1145; 10814&,5 1005; 9799 777; 750 r 660; 642; 623
cm. In a further preferrgod embodi nent™¥ere is
provi ded a crysltdl I'i ne foli7exhi biti nStreng | east one of
the follow ng main RAVAN sajads: .3076; stioh6; 1632; 151,
1495; 1380; 134,; 1310; 1249, 1222; 6§0,,,643; 255cm 1:
Anor phous The rre[tl ng. onset tenperature 28t anor phous
formis conpris@f between4®out 100 Madubout 1100C1.
Anor phous f or m18f7 4.48 : Medium
- 3-(1/-1.~indol 9@yl )-4-] 24(3@ met hyl - pidagi@zi n- 1- yI) qu
i na2ol i n- 4-yl ],‘2%3/8”,(” e- ,4526d| ‘one acﬂ %t eis or ange

215 4.11 . Strong
22.9 387 .. Low
24.6 © 3.61 , Low
249 . 3.5 Low
26.2 3.38 Medium

34.7 ’ 2.57 . Medium

Form A may be distinguished from form B in partlcular by at Ieast one of the following XRPD
dlffractlon peaks ‘about 11.6°, about 12.0° and-about 21.5° 2Theta.

Form A may be characterized by fhé foIIO\rving major IR bands: 1 757; 1%1.0; 1631; 1552;
1378; 1145; 1084; 1005; 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.



Form C X-ray diffraction pattern: Caption Legend Angle

d value Intensity Intensity % 2- Theta Angstrom Count:
won0sbhs514402392 7.941 1 1.12392 18.5 25.2 d=7. 3042852007/022241
12.112 7.30123 55.9 76.0 d=6.72964 13.145 6.72964 72.4
98. 4 d=5.56453 15.914 5.56453 73.5 100.0 d=4.50771
19.6784.50771 27.9 38.0 d=3. 71260 23.949 3.71260 27. 5

. 37.-450354A - 8 - d=3.36244 26.486 3.36244 18.4 25.0

d=3. 08551 28.913 3.08551 17.8 24.1 d=5.89980 15. 004

503545..89980 14.3 19.4 d=4.33943 20. 4494. 33943 18.6 25.3

‘Form D X-ray diffraction patZern: Caption Legend Angle -
"d valuelntensity Intensity % 2-Theta Angstrom Count %
d=1 2.57863 ..022 12.57863 13.3 2 1.1 d=9.38691 .414

‘ln oneDreiRhild e?n&?hrﬂé’nﬁhérgs Eﬁamd]a @r%t 7m§@3rﬂ'pe>§§b ﬁngét IBast one of

the folfgwiigimeios 1§ bonds; 17 1d= 615706 3485, 448301 9761 0345 WBB007s 770; 723
661 6ﬂ2&‘n65533 5.657 5.65533 15.7 24.8 d=5. 43397 6. 299
5.43397 16.5 26.1 d=4.90500 8.070 4. 90500 36.9 58.3

d=4. 82526 8.371 4.82526 37.4 59.1 . N
in another preferred embodiment there is provided a crystalline form exhibiting at least one of

the following main RAMAN bands: 3064 1754, 1711 1625; 1574; 1485 1445; 1388; 1334,
1309; 1246; 1212 664; 645cm™. :

‘In vet another preferred embodlment 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 o
777; 750, 660; 642; 623 cm”’

'In a further preferred embodiment there is provrded a crysta!hne form exhlbmng at least one

of . the following main RAMAN bands: 3076; 1756; 1632; 1561, 1495; 1380; 1347, 1310 1249; -

1222 660; 643; 255cm
Amorphous

. The meltmg onset temperature of amorphous form is comprised between about 100 and
about 11 0°C ’ '

Amorphous form of 3-(1. H.-indol- 3—yl)~4 [2-(4-methyl- plperazm 1—yl) quinazolin-4-yl}- pyrrole- ‘
2,5- dlone acetate is-orange.

Form C .
X-ray diffraction pattern:

Caption Legend Angle ' d va!‘uelntensity lhtensity %o
2-Theta® Angstrom _‘ . Count %
d=11.12392. ‘ 7.941 11.12392. .185 252
- d=7.30123 4 ' 12.1127.30123 | 556.9 76.0
d=6.72964 . ) 13.1456.72964 . 72.4 98.4
d=5.56453 15.914 5.56453 73.5 100.0
d=4.50771_ . 19.6784.50771 - 27.9 38.0

d=3.71260 23.9493.71260 275 374



d=4.61467 9.218 4.61467 46.7 73.8 d=4.38054 0. 255
4.38054 15.6 24.7 d=4. 19701 1.151 4.19701 35.0 55.4
wd=240s@84@36 1. 741 4.08436 63.2 100.0 d=3. 92054 BCHAER2007/022241
3.92054 27.1 42.9 d=3 84973 3.084 3.84973 18.6 29.4
d=3.78031 3.514 3.78031 18.2 28.8 d=3.57714 4.870 3
57714 20.4 32.3 d=3.36272 6.484 3.36272 21.3 33.7
d=3.23975 7.509 3.23975 24.2 38.3:d=3. 18739 7.970
3.18739 17.1 27.1 d=3.14160 8.386 3.14160 19.9 3 1. 5
50354@=2.89173 0.897 2. 89173 15..6 24. 750354A - 9 -
d=2.52207 5.566 ' 2.52207 1287 20.1 d=2.40324 37.388
2,40324 10.5 16.7 d=8.44175 10.471 8.44175 10.7 16.9
d=8. 18454 10.801 8.18454 10.0 15.9 d=3.51031 25: 352
d=3.362421031 24. 7 39. bsle 4. sy@ntion a0 bapl udes a

rocess for the preparation of the.cr stals of the
d=3.083%0ent i on whi.ch 38%13%‘&5& The st Bh8of 24-3r i ng. a

"5 8gggout i on of 15.004 5.89980 14.3 194

Bl T A R T

crystaII|Z|ng the acetate from sol utlon by . :
preci pitation or recrystallization. In particular, the
Brocess for the preparation of the crystals of the

Form Dhyention conprises the step. of reacti ng

Xeray @ifabtibn bandrido! - 3 y1)- 4 [2-(4- met hyl - pi per azi n- 1.
yl')-qui nazolin-4-yt]-pyrrole-2,5-dione in free base
formw th acetic acid and recovering fromthe-reaction

Captioni kégurel Adgee resuldt\amelmahgny and the sﬁmﬁp%eacu ng -

©oan a&g*: _,_er,ate nesrtF nr510I vent such as ceto oo

acetom iTle, et ARG et'hyl acetate, ﬂ‘é’btt é‘he t - butyl

-d=12.5%86Ry| et her, rret(l%z erfe. 18631 i de,-. 2- ptdpandi.1 /- propyl

sl e Lo et S o LS Sl e =0
d=7.56{40: one.. . .- 1.684 386 61.0. S
d=7.00101 2633 7.0010.1 - 383 60.6
d=6.52871 ' 3.551 6.52871 - 417  66.1
d=6.:19280 ". 4200 6.19280 159. 252
d=5.65533 . - 5.657 5.65533 157 24.8 .
d=5.43397 | 6.299 5.43397. 165 26.1
d=4.90500 . 8070 4.90500 . 369. 583
d=4.82526 - 8371 482526 374" 591
d=4.61467 . 9218 4.61467 . 467 738
d=4.38054 ‘ 0.255 4.38054 - . 158 247
d=4.19701 ‘ 1.151 4.19701 '35.0 '55.4
d=4.08436 . © 1.741 4.08436 632 100.0°
d=3.92054 ' 2662 3.92054 271 429
d=3.84973 - 3084 3.84973 86 294
d=3.78031 3.514 3.78031 18.2- 288
d=357714 4.870 357714 | 204 323
d=3.36272 6.484 3.36272 - 21.3 .-33.7
d=3.23975 | 7.508 3.23975 242 38.3
d=3.18739 . 7.970 3.18739 o171 271
- d=314160 © 8.386 3.14160 19.9 - 315

- .d=2.89173 . 0.897 2.89173 156 247



In accordance with the present invention a process for
the crystallization of 3-(IH. -indol-3-
wekdesdsi4e (4- met hyl - pi perazi n- 1-yl ) - qui nazol i nPdTAISR00pY22241
rrol e-2,5-dione acetate is provided. The precise
condi tions under which crystals are formed may now be
enpirically determ ned and a nunber of methods are
.suitable in'practice, including the crystalli zation
conditions as described in Exanples 1 to 8. °
50354@ ystal lization-inducing conditions normally i nvol ve
" the use of an appropriate crgstallizationinducing
'sol vent, such as acetone, acetonitrile, ethanol, ethyl
. acetate, -heptane, or t-butyl nethyl ether, nethylene
d= 25@§d7or| de, 2-propads’ J 5 cgpyl acet at g 7 to/bée,ne E95
a m xture Et AC/ et hanol .g. 75/25 vol % or 50/50 -
’24% % . Preferred %F%fﬁ‘%@fﬁr“e acet one; 1@BhyM6dcet at e,

d=8.44Em% ane, t-butyl oeidaseidser, methyl ene chberide,

_ ropanol, /-prq e, toluene, and m xt ure

_ d=8, 1% Cl et hanol d%yépé/asz‘gé% % or 50/ 560-9o1 969
d=3.5matveni ently; 3 (25.352/3.510%dol - 3-yl)-424.2- 391

-(4-met hyl-- pi perazi n-1-yl )- qui nazol.in-4-yl ] - pyrrole 2,5

-dione is dissolved in the solvent at anbient
tenperature. The solution may be produced by

' The indérstih MidBrciufed ast)‘?l)é@s@tforatﬂéé pPélaror Stfe Qﬁysfy@{)ﬁng WRrention

: fornms of
which cp{nppﬁ%qheé%ﬂ 9f fgrr{llgg @@_qlﬁgpﬁyqf 3t gérindqh3- }1)—91[; (tﬁmeﬁm-@lperazm—
—yl)—qhirﬂzéhryhiy}]—mpfbreoi 8-dforfe- shctste anﬂ%@zﬂhﬂ@ e éd&@é’t@ %m solution by

precipitifh el Sleteon I e e B erEgeq e e ppparafion of e crystas
of the inveaticn ¢draprises the aleprif redctiog 3all. H-indoliBey ré2-¢4-ofethyl-piperazin-1-

y)- qunﬁ@z‘dﬁﬁﬁﬁylfp le—@ &di%ﬁe ?(E\%@b fo‘}lQ\Qﬁth Qéegtzearcﬂpéryd r%tcovermg from

er at | SSO
the reqgtipn MmiKiure Hej rew'tﬂ!i*} spb apdithe siepcireaqting aniappsopriate inert solvent

such asQiteaie Qéb’tbmﬁﬂé/sethﬂﬁﬂ dthyi l3BGe, hfeb%eblaﬁ&ymééth??ether methylene
a mxture of ‘solvents’in

cnorc 3SR, LSyl Br S . EoSL i eiture e aibapese . 7525
vol% do®0/50valfhi Prefertredisalverités aedtbné.s only sparingly sol uble
at the same tenperatures. Dissolution of the free base .
' at elevated tenperature followed by cooling after salt
- In accergphes with theapreaeridnyeatipn arsocasstial thesaystaltizagion of §-(1.H.-indo}-3- .

yl)-4- [21(44&%@{3)1 bﬁﬁéﬁhﬂﬁ)ﬁmé&%mwuﬁﬁ%ﬁo@e—%@ | X6RE ScEBIE ipfdVided. The
pfeClS%C? qc_)pt?%glg]vdegwwqw C,iyi’[t@ls @ie f%{nﬁypﬁyp@qvglgg @mpmcally determmed and a
numbet -of imetitpdsree slitabid iry practing, irbiktig Hredrpstglizgioneadditiyns as
descritd { “b'%&"%"%ﬁ@ gbl y,. in amounts of at |east 10% by

and a poor solvent in which it is nore
sparlngly solubl e, preferably in anbunts of not nore

CrystathEét"brﬁiﬁQU&mQ coR@idhYRrRily %oﬁgqge u& ¥t %r %ﬁgr‘?ﬁgate crystal!iza.'tion-'.

ed rowdedthat crystal l'ization
'“duc'fiﬁn% !f%l hasacgiRned aeinplifataipanchrethy esatats: heptaneasr t-butyl
methyladiber, mtiylenescHierids,; bgopsnidl g—ﬁrbﬁyl 264186, @BIUBAEVESS or a mixture |
, 'EtAC/em\%(nolfre 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 voi% Convemently, 3-(1.H.-indol-3- yl)-4-[2-
(4-methyl- paperazm- ~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.-indol-3-yl)-4- [2-(4-methyl-p|perazm 1-yl) qumazohn—4-yl]—
pyrrqle -2,56-dione, and solvates thereof, such as hydrate. Crystals may then be formed by



It is preferred to add "seeds" of crystalline materi al
to the solution in order to induce crystallization.
weéuodsist4zor e, there is provided a process for POEUS2007/022241
conversion of crystal formA to crystal formB , e.g.
for preparing the formB fromthe formA. In
accordance with a preferred enbodinent of the present
i nvention, the crystalline forns of -
3-(?.H--indol-3-yl)-4-t2-(4-nethyl - pi perazin- 1- yl) - qu
50384Aazol i n--4-yl ] -pyrrol -2, 5-di one acetate, e.g. the . -
anhydrous forns, have a hlgHOGrystalllnlty A crystal
formis defined herein as having a "high
crystallinity" or being "crystall ographically pure"

convelsh@ frorh fr’é@rﬁa%é RS thd saMDE s@ﬂﬁﬁfror@ta’l—t%g(ﬂll_éd@ at @te?npe?éture of between
hus e.

out 1% her form
abOUtBD?‘ %fq Sgﬂngpﬁ {;aPr\%erﬁ ¥ ét ?B\bfﬁ“ﬁ\t%?p%at‘%%nt ai ns about
‘ 5%(vv/vv) or |ess, about 0.1% (W w) or less of

‘The d.?&%&b‘“ﬁr a rg%tgllr%&%nargg gr[r{gd qlr}]ov?{ og\ercréggerﬁlonal ways For ..

res n | nven
lnstan%éﬁmetm%be doﬁyoecﬂ i asolventriaghixtyreof elients inghich it is

readllyaém&{ﬂé aPhmbleft feniisdraturddf th h?whia’a?t'%ﬁe?ﬁe sait % Olfllg Eﬁgr@\gly soluble et

m B or m xture thereof refe

the Sa@&d@?’&ﬁfﬁ“&ﬁﬁyD'aa?'@t'%?fthe Frﬁe&aﬁreer e&ewef@déﬁmaeraﬁlﬁmfo"owed by -
cooling aftér szalt(fom&intdahmmﬁh@p khé]hcéi@&%aﬁt%ﬁiélébrﬁfhlﬁfe out of solution..
Mixed SQR/ Htg ot rrg?rg raa%oope %&Slven gg\%‘/ﬁ.fg%r ? ly3-als-4-[gaz§ meth}%- O

. ng, nore
plperazmr‘nylbnu@ayd)lM@%zgmole-Zlﬁ-ﬂlone is readily soluble preferably, in amounts of

at leasff’l b% tggﬂwgﬁhh&l ZPCPShE 4 gréorls&{/%ntqur'lmﬂ qf rsr}nére%f)hru@w 5Slible,

,5-di o acetate and a sultable ar maceut
' Pfefef%bé)( i @powts of netanere than ah@rtr%r%mver@ghfeai 28%@nplag alsg hstemployed

providéd fiatBestdlization fro@Nthe hﬂhuf@éwr&hb@@ terfiETRIUrS bi'\Sorfrally at least h
about @ éf OSF'HéoH'S'%QrE\e)Sefc[‘ef SAVERLPRAIS per.azi n- 1- '

yl)-quinazolin-4-yl]-pyrrole-2,5-di one acetate and.'a

: ent.
isprat ARy B NULRSSH i Af e Lol B ol (foipfuce
C"VSfa't'??éWr eat ment and/or prevention of diseases or -

di sorders nedi at ed by T I'ynmphocytes and/or PKC, e.g.
acut e,or chroni,c.rejecti n of organ or tissue allo- or
F“““e%ﬂf&g ey s Rypviged é‘|4f°<ir§a %88 SPRYSraRMA SFptal form A to crystal form

B, e.gafor prepaning tik &:emsﬁsﬁrpmethgforatheroscl erosi s, vascul ar .
occl usion due to vacul ar injury such as angloplasty,
restenosis, hypertension, heart failure, chronic. -

In accesggnes with 9@@@"{#@5 gmbpdient 9f the ERSEntimeEntios, the chystadline forms of

3-(1.HAh@be3- g4 [Ql(ﬁ-ﬁﬁétﬁyl%p@ﬁi’rﬁwﬂpahﬁa;_ahﬂ g%ﬁﬁb@r?@ 'd&rﬁ\gcicetate,

ectj ous dj seases, such sept
€g. th%?"@éf[ﬁ"t's {g’é@& haves 9‘96|°§XSF%'§§ yrsyndr ome ‘ ~
A crystiabiainerts aéﬂr&maiéréal ayhavmgﬁ Shigh Grysmm%” 6H r¥ding "crystallographrcally

pure" r{éfnalf 8(%1 tgrﬂs %kg%?ﬂ Z}e{?vy eg a r%rogtl ago%ltlowe (wI{N) of other

enor rhage S
form Thus e.g. "crystallographrcally pure Form A or B" contains about 0. 5% (w/w) orless,

e.g. about 0.1% (w/w) or less of another crystallographlc form and/or amorphous form.

In one aépect the present invéntion providee .pharmaceutical composition comprising an
effective amount of the crystal of the invention, e.g. form A, form B or mrxture thereof
preferably Form Bin substantlally pure form.

- In a preferred embodrment such a composition is a hlgh dose formulation of including e.g. at |
- least 50 mg, p'referably at leest 100 mg, more preferably at least 250 mg 3-( 1.H.-|ndor-3—yl)-‘ .



shock. The crystals of the invention are al so useful
in the treatnent and/or prevention of Tcell nediated
wacuis@soro chroni ¢ i nfl anmat ory di seases or di SBCTUAIS2000022241
aut oi nmune di seases e.g. rheumatoid arthritis,
osteoarthritis, system c |upus erythematosus,
Hashi noto's thyroidis, multiple sclerosis, nyasthenia
. gravis, diabetes type | or Il and the disorders - ~
associ ated therewith, respiratory di seases such as
50354Aast hma or inflammatory lung injury, inflammtory I.iver
‘.injury, i nflammatory gl oneryghar injury, cutaneous
‘mani f estations of inmunol ogi cal I'ynedi ated di sorders or
il nesses, inflammatory and hyper.proliferative skin

4-[2—(4%@@@ﬁ§i§efa§lﬁchy%uﬂ'%95hrﬁﬁ'yﬁipyﬁloféot 8- d?&ﬁé@éét&t’esand a suitable

tact -dermatiti’s,."Irritant cont

Phafma%?w&gk AT g dlient, Ineanaass giraienag cHamRiR ist"F'Sé§°mP°s‘t'°“ s an oral
formuls6drg Fsbi‘mﬁsmg eqy. 108 m*gltS)ZOOD lﬁrflé BVRL-RHdBI-8%D -4l 5 eAMBEyI-piperazin-1-

- quifirip AR '%%ii"sw s < e AP Bhamcsutisd gaier o dituert.

.or ulcerative colitis. In accordance with the
. -foregoing the present invention further provides: - a
The Cmﬁa\S@G@JW@ﬁlon@iﬁﬁbstﬁW@nuwwm the tneptiesnt and/st prieverfition of

| dlseasEQ ®r HBM%.% ﬂ@dlaﬁec?by Pfrd) e phs chféfrgﬁ%‘or%KC e, acute or c[r]romc rejecnon

E ugu naz [T n-4-
.of °f95}r¥?ﬂtl§5295 Qh%r*@"@ﬂfé ﬁ%ﬂ%"@?ﬂﬁiﬁiﬁ@ lafranatpryconasteimimune -

diseasbOr ey, Rh&rosEEFdSs v AScURR 0B RsioAdUBIE YEAEY Py Eué?'\eas angioplasty, -
rr Wwth at | east one

restenndit Hypgefisior Hep elui, i BhstFycie Brimanansdiesase, QNS dissases
such asAfattesther difedsiecoriamertriopbic, laterd] scl%rc(s?s cancer, infectious diseases such

.as AID/S s%;gtz %r}ogk%l” lafil?lf Ie%P"él?] 5}9@@%& C?D%}ﬂgl:ogiéé t cEJf'ne}q'{ %{reperfusnon injury e.g.
myocamr'bfﬁfﬁﬁ@n %W@t atlltl '$¢h;elma, el felisure s hairiormhes@ SBaok, or traumatic

shock. 'Tr'feCHrjiBtalg dBthehi ﬁf/éﬁtlﬁnaargalsg useRl mthélt\'eaf}ﬁ@lf\teir@%r ré:\ﬂalrngbn of T-

m xt ure reo for use as a pharnmaceutl

cell me@:qtﬁ% agytyﬁr gprsorqﬁ ln FRMERN Hisegpes er c@sorQE(s gr autoimmune diseases
e.g. rheurnatbial arhritis) osteaHHrifis N@ishashic mm@reﬁlﬁhém%tdébﬁ Hashimoto’s thyroidis,

I I 5- dI
R R T LT
therewmrrﬁsmratog dlqgas@s sHctsas asthmef grisfiEmmBorymufg iBugr inflammatory
liver mWﬁMI’a%rﬁQt%Fﬁ@Bmeﬁ%r |Hﬁ1?y 'cﬂta?w@SHQ hiRELEiHS cﬂ’ftmf%unologlcally-

ng carnent ; the crystals e I nvention ,
mediatge P‘ﬁ"ﬁief? Rb @Pe%ﬁeﬁ Wﬂammi?rx Andiupprpliriatve bicin dﬁe)ases (such as
psonasimlamca Henna&myj z]llleﬁgié b@ht@ché_?nﬁh@Q Grritdr cah@cl dermatitis and further

|ne or 0, stalline form e.
eczem BTk B L YRtrholE aRimBSEY N R Ry B abahdRscsis”
Sjoegreiy's gpidrame, b@'@t@on}untﬁ\ehmmv@ﬁlst lmﬂamn]atd)ralb@wef disbase, Crohn’s

dlseasé BY @F&E!’a‘me chiitig:
3-(L -|ndo- yI) 4[2(4 rrethyl pi perazi n-'1-

In accordance with the foregoing the present invention further provides:

.= a pharmaceutical composition compnsmg the crystal of the |nvent|on e.g..3-(1.H.-indol-3-
y)-4-[2-(4-methyl- plperazln 1—yl) -quinazolin-4-yil-pyrrole-2, 5~d|one acetate in amorphous
form, crystalline form e.g. Form Aor Form B, or pseudocrystalhne form, e.g. Form SA
‘together with at least one pharmaceutically acceptable carrier or diluent;

- the crystals of the mventlon e.g. 3-(1.H.-indol-3-yl)-4-[2- (4—methyl-p|perazm— -yh-
qunnazolm-4-yl]— yrrole-2 5-dione acetate in amorphous, crystaliine or pseudocrystallme o



yl')-qui nazolin-4-yl]-pyrrol e-2,5-dione acetate in
anor phous, crystalline or pseudocrystalline form e.g.
woeaos0dj448, C, D or SA, in the preparation of &CT/US2007/022241

medi canment for the treatnment or prevention of diseases

suscepti bl e of therapy, such as di seases or disorders

nmedi ated by T | ynphocytes and/or PKC, e.g. acute or

chronic rejection of organ or tissue-allo- or '

xenografts or T-cell nediated inflanmmatory -or 4
50354#ut oi mune di seases; '‘and - a ‘nethod for the preventi-on

or- treatnent of diseases or-1gi-sorders rnediated by T

| ynmphocyt es and/or PKC such as acute or chronic

rejection of organ or tissue allo- or xenografts or .
formTe SeFbrmiRd gl dpidpd aﬁf@fgrgﬁly FQFm%\ EOoI M Ge MSESS fF use as a

onpri si ng adm ni stration érapeutically

pha"gﬁcéﬁtﬁave amount of the crystals of the |nvent| on,

- the ceyBals 3f the invention, e.g. 3-(1.H.-indol- 3-y|)-4 -[2-(4-methyl-pi razm 1-yD-
razi.n

~auinkgggbe it BIRE S A e b lei e uarbbolt et s rsuiystaline
formce.gsFainh AneB, a3, Epeleswl parefeshily Fone A, @& on mixtue theredh for uBe in the

prepQFatng‘ﬁb(E‘i‘?éaclcgém in need of. such treatnent. The

[ n\/entl on, e.g. FormA or B, may be
-the C@tﬁﬁ'ﬁ & theriayendiont &i8. 361.4/. mi-ﬁﬁl)ﬂﬁ@*@dmeﬂwl- ipetagiyetybr

dii h I | .
cun AR o5 e SO B0 LG, b .
- formgg. avéﬂff" 6\ngn?%= QI‘{ F&a "%?rdgﬁa?rﬁd&m Rrogpsg@¢ gefined above;
- the usejoé me c‘mstars df e RBBLIoR! ¥.g0 B-(AM. qmdanmﬁ).m[m-ﬂﬂw-piﬁ&azm 1-

sed nbi h :
yl)-q'gfé 2 o AR Oy Eg¥olg?/5 ggggg rﬁ%g q'%% g\c%por{pﬁgﬁ crystal‘lne or pseudocrystalline
- formj erguRosuppBe€sPyae Sanialthe preparationi of atredisaméntfor the treatment or

prev@MHn%?We'aEesAsuic%E ie B?fﬂé?aﬁ 3551 QQ grse&BeT GShsordsY mediated by T

an mlOR I n
lymphpcytes 20¢9HPERy § ot hwte paphrwm rﬁJthlQﬂ pf @rgrnoc issueratioe or

xeno@yﬁscﬁ?hﬂ(?@mgbﬂ?ed |ﬁﬁé’iﬁlﬂbm Spgutomnﬁé 5@é§§%_r§ﬁ@

eeratln om ng agent

- amet ﬁﬁmﬁ Qf@g?ﬂt%ﬁr%ltr@@g“ﬁméﬁf g@FaSQﬁ Qrd:iﬁ%' perﬁemedlated by T .
lymphyetehantbl eKesudh aﬁwéﬁiél‘tﬁlw#@{l@ré}&ftﬁhldf ‘organ or tissue alio- or

t he
R T e ——
admigisfyatiomoiha thesapsutigalty dffedties amountend v piystalecfdpe tnvention, e. g 3-

(1.H.Sn8ol+3- 96'—'8548@% |pe¢£¥*n 1% %gégﬁéosylpgb {gg'%z%g Kﬁ? acetate ln

am°'®;%8 chysfaifing, pr ?%PPCW?‘@E'ﬁaéomb e Forme. B oF S@tfh arsubject in need
of suchereami@dul at ory conpounds; e.g. a reconbi nant bi ndi ng

mol ecul e having at |east a portion of the

extracel |l ul ar domain of CTLA4 or a nutant thereof,

e cefef oo Ao £ RAGE L b BBl T 0 Bl e
mgred@n@or tgg;gﬂwr yltbpmeréikugsde gmg\mpg@dm’aﬁng G@mgps or otaer anti-

inflammatory agents eg. for the treatment or prevention of allo- or xenograft acute or chronic

rejection or in'f’lammatory.or autoimmune disorders. For example, they may be used in
combinatio'n with cyclosporines, or ascomycines or their. immuridsuppressive analogs or
denvatwes e.g. cyclosporin A, cyclosporin G, FK-506, ABT-281, ASM 981: an mTOR
inhibitor, e.g. rapamycin, 40-O-(2- hydroxy)ethyl-rapamycm etc.; cortlcostermds
cyclophosphamide;-azathioprene; methotrexate; an accelerating lymphocyte homing agent,
e.g. FTY 720; leflunomide or analogs thereof; mizoribine; mycophenolic acid; mycobhenolate
' mofetil; 1 5-de9xyspergualine or analogs thereof; immunosuppressive monoclonal antibodies,



nmut ant thereof, e.g. L EXA29Y, or other adhesion

nol ecul e inhibitors, e.g. mAbs or | ow nol ecul ar wei ght
wonbismsi4ans i ncl udi ng LFA-1 ant agoni sts, Sel ecPCI/US2007/022241

ant agoni sts and VLA-4 antagonists. Crystalline form of

the invention, e.g. FormA or B, may al so be

adm ni stered together with an antiproliferative drug,
.e.g. a chenotherapeutic drug, e.g. in cancer ~

treatnent, or with an anti-diabetic drug in di-abetes

50354herapy. In accordance with the foregoing the present

“invention provides in a yet 13urther aspect: - A.nethod

as defined above conprising co-adm nistration, e.g:

concomitantly. or in sequence, of a therapeutically

ég nﬁifrfo@:ﬁinbb’&wt%@ié@tto ca‘ukbeﬁe FEkptat, £F., Mifc] B8Eb8Nens; €p -

- 1101CP1h b GPRSCP 27 87, GPAGI CRABRE £ 137) GRS RRHA SLAW,
0OX4044-yBB- dbmélﬂlﬁg%mas %e gl 00&5&0@%@ tm&uﬁﬁﬁfoﬂh ompounds eg.a
recomém\éS %pd@g méﬁﬂﬁgﬁg\ggér ﬁ eaF m&Eﬂgr n of CTLA4
* of a rmaitan thenéxft eugcen btleast eanracmmmqmmm eISG'HIM4 or a mutant thereof joined

to a né%ﬁ{&?‘}ﬂé&b@ Mela@éﬂe' 'd?m%%”&{:ﬁ%é’ gg?i‘éh r%g O/H&S rﬁgé\ﬁg) ora
mutant teregferigi bE/é%Q?b|q1@the:mdhesvgn mpldduie inbibitprs, sigagnAbs ertlew

: molecGI’éV%@ht ﬁuiwlﬂltB?s lhEMQiﬂb'L‘FrA-1 %n&goﬁist@lséectm anta onists :.imd VLA-4
| - p1 pera2i n-1- I nazolin- -

: pi p
antag%lﬁlﬁ] C%?’ﬂ" %'FéoJi“ gt fam\@ [LRtR8 <M A9p mysa!so be administered
.together with ahlantiprofifergtive uiag, re/§ta’ibﬂ\érﬂﬁhé|®rp€ht|@d@g, &Q[ A dAncEr

treatmght %r gnth%n an?‘néjﬁp%llpéjigglaﬁ‘a fa second agent’ sel ect ed

om an i mmnos K&l at ory, anti

In accbl’afah@mn he for@d&nd)(h% C#rggérﬁ“inv\éﬁ &ggro@me's W Eﬁg?ﬁjrﬁer aspect

mponent

-A méil%EMéfﬁ@d' ébo% cbﬁhpﬁgﬂg %B%m:ﬂ]@@aﬁ%ﬁ e@%oﬁ@ém*érﬁﬁ orin
ons %amnlstra{wlon preferred

SeaUEPTR (A theaRe eI, S ReHE Rt B LRI Bt PYSitiog, €. 3+(1.H-
mdolt-349|)—l4q2m-laqelhyl#hlpemilﬁ-1pYIB&ahai‘dlm-tt h?—pﬁ%lﬁlﬁs didme acetate in
oIS SV 5] £0 T8 o and s s
drug fsybstenten gaisheaespha drughsubistance bieirgust inabunasupptdssat, B
mmt.'&ffﬂxodm?\;ghQntﬁmﬂﬁmgto&hSnter&ﬁ@&t d BY me%Bet?@&%% g. as

Prepara I on of po
indicatefd AbOMe npt-hy| - p| pera2| n-1-yl) - qui nazol i n-4-yl]-acet am

-A therapeu(tlc comn%atlon eg.a nnElt compcri'ls%g a) the crystal of the invention, e.g: 3-(1.H.-
indol- 3-yl)—4 -[2-(4-methyl-piperazin-1 -yl)—qumazohn-4 -yl]-pyrrole-2,5-dione acetate in
amorphous crystalline or pseudocrystalllne form, e.g. Form A, B, C, D or S,, and b) at least.
one second agent selected from an lmmunosuppressant |mmunomodulatory anti-

_inflammatory, antiproliferative and anti-diabetic drug. Component a) and compenent b) may'
be used concomitantly or in sequence. The kit may comprise instructions for its
administration. ' '

A preferred crystalline form according to the invention is e.g. the Form. B or A, more
. preferably the Form B.’ '

The amorphous and cryetalline forms of the present invention are synthesized in accordance
with the followmg examples which are illustrative without limiting the scope of the present '
mventlon



i ndol egl ysxylic acid nethyl ester (4.35 ng, 1.3 eq.)
are dissolved in THF (55 nl_). To the suspension is
waddsdsdropwi se a 20% sol uti on of t-BuOK i n THPCTAB27022241
, 5.1 eq.) at -5C. The mxture is stirred at 0-50C for
8h and the conversion is checked by a PSC. After the
conversion is conplete, the reaction mxture is
quenched with a mixture of 10% sodi um chloride in
water (50 m) and acetic-acid (5g). Subsequent the
50354&queous | ayer is extracted with ethyl acetate (50 m).
The organic |layer is extractidd twice wth 5% aqueous
sodi um bi carbonate (2x50m ), followed by concentration -
to 40 m residual volunme. To the-residue ethyl acetate’
(50 m) is added and subsequently is distilled off.
This procedure is carried out four tines.. To the
- distillation residue (40 m) ethapol i's added (30 m).
" EXAMPLE t:ed solution is heated to 700C over a period of 30
B Ut tic acid (4g) is added.. After seeding
Prepa tidH of Bo R’%r & stirred at 700C for 90 minutes. The
2-[2-(4vimethyi-pipecazinod He uinazd008-yivaretamide (# Fongf 1668 nimel) hﬁts 3-
indole8RBx I Rl byl e U ﬁ“ﬂéer Y3l %Qéig?s%%ﬁ?n ?ﬁ?&%ﬁ mtd. To the

'S cooled t OC over a
S“SPeiﬂH"&aW@'P%'sgl?s%féh@ fion of +BYPKie THRAEBeal S5hee) at -5°C. The

mixtureiig &Mt -8 rfor Sﬂ%dggf @omeltrﬂoﬁ |§%H@ckéﬁ Rg Erﬁ&‘;(g é@fteﬁgﬁé o
* conveisi L BTRBRR: SR rdaqyahisiiou{E LanShaciifeg sy ST sodum
chlonqq ialvéiters(Samip nach gestir ydd ¢Hg) | Subsequérntt.thd HqdédRs(IDMP® extracted -
with etgwgpaéﬁg)a (??_@nl)gé'héér aﬂ'@. E#ér é %xé%ctfg 't_\RnEe %vnté 5& %ue% sodium
‘bicarbgnalg (2xpPml) fellopvegl bwcatlcppztrat[gﬂ)to 4p.r0lxresiddal wlumé. B theé résidue
ethyl ddétalé"l507 m?Qs bdsed and s@oseéugntms disilled dif 3hid ﬁirq- gdtéresf‘s farried out

-four tlrgei 311 o(}_&\ dﬁi’ﬁatlc%lregglutagﬁo gl gtbﬂnoﬁblga@d((@p ) Mred solution is .
heated¢/NPCEo\2r a%embb @886 nilhutas ahdbbetidddid (40 iy 58 Ater $€kding the

‘reactlcgﬂ g |r|_§t9 C fgr QP)m Zut[e§ .EIW WB(ELH‘?“S ﬁ?cﬁ%q }&?q] C.I.O\Sﬁr)a Qﬁﬂod of 60
mmutqsggmﬂ i ntuzteg: a}idlpymﬁlulfer 3 Binutesorefor itiswefeantd @b Cover a penod of
90 mlrQrth'5 KrtePh 41 apﬁ@’@fﬂglsuﬁﬂgnsw}ﬁ s i [ﬂtélteldr &lﬁnﬁeygr?ctee\ﬁltﬁ ?BI@I%OE 5ml) and

r di ng

once "‘él%%m! ot HRMEI @5 2k P@aapfs@&nv)ad\fﬁen drying PSS under reduced
pressu?e for@bathe pratdctasl dedirdaan 8W|7%3ysbﬁi ddgn oF g gﬁ?e %%‘iélﬂ'féc@ohd '

RO o] [l B . P 4hE B 22 (G, 251 (10, 269,

4H), 6/35e(di pit-80edz,01H), 854a(ddel l=omsppuder,. 1 HheTRIBEAs = 4B, 7.4 Hz, 1H),
7.10 (RIIRCPS! 23 H;_S JEROY 86 (.0 280 8 1@0?15%33@650' I‘gié?%h %7 63773 (m,

uum |Itrat|or1
2H), B«Aﬁt(ﬁ, %ﬂﬂaﬁbmt%‘)oﬂwi plprapahbl (2 x 0.25 m)

EXAMPLE 2:
Synthesus of acetate salt, polymorph A
40 mg of solid 3- (1 H.-indol- 3-yl)—4 [2-(4- methyl plperazm -1-yl)-quinazolin-4-yl]-pyrrole-2,5-

dione are suspended in 0.75ml of 2-propanol and the mixture.is heated to 50°C affording an
almost clear solution. An equimolar amount of acetic acid is dissolved in 0.1 ml of 2-propanol. V
and added drop-wise to the drug substance solutlon The mixture is stlrred at50°C for1to 2
hours and during this time the acetate salt precupltated outas a yellow powder. The



EXAMPLE 3: Synthesis of acetate salt, polynorph B: 220

mg of solid
wE2Wi8/0%1440 ndol - a- yO*- - Chnet hyl - pi per azi n-i - yOrpquiusa00/022241
in*-yll-pyrrole®. - dione were suspended in 2.5 m of

ethyl acetate and the suspension is heated to 50C
produci ng an al nost clear solution. An equinol ar
- amount of .acetic acid is dissolved in 0.25 m of ethyl
- acetate and added drop-wise to the drug subst ance
50354/ xt ure. The mixture is stirred at -500C for 1 to 2
‘hours and during this tine-tiBe acetate salt '
preC|p|tated out as an orange pomder The suspen3|on
is cooled to.anbient and the solid is recovered by

suspeﬁﬁ@rumédlédtbaimmént dried th@\éﬁﬁb B)fe&@%?éd"%&@ﬁﬁﬁhhon followed by |
etate

n f eth C
' WaSh'%W@PQagﬁ"&“"é&%WWB”?'(‘?mCBZQH")O g-of solid
- (7 H. -i hdol - 3-yl ) - 4-[2- (4-net hyl - pi perazin-1-yl) - qui
EXAME?. d p-4-yl]-pyrrole-2,5- dione acetate salt formA
SUspended in 200 nl of a 75/25 (vol/vol) ethyl
wpbrB and heated up to 65 C

220 i) 9401 Bl Pl PR AUREGARLAL )l
dione weee susgetded inthd thﬂé aihwt acaiate and the suepeanswlneaheated to 50°C

) produé'fﬁ’é Hrt\ bﬁl‘i‘oé@’@le%h si:alﬁtlér‘rj %ﬁé{fﬁlﬁuﬂya ﬁ%ﬁhace%@?gafnﬁ ﬂiééol?&! in 0.25

cooking 5 are

mi of e&M éae'éfe andla@redaqfepfvurq Ieethe sﬁwgwuhﬁtaraemm%e’frm ixtyre is stirred
- at 50°¢4or013to p h@u%@d&tdtﬂﬁgltﬁls%ﬂ'@tﬁg aRbtatdIs At hrREPRERYWYLE a¥ah |3>range :

powder. (13% ?”sPieﬂﬂBP r%ccigled tp_gmbient 3¢ the |sobq ‘%rpgﬁ\qqﬁeq by vacumim ﬁltratuon

followetbBOWasHing with lsmalanicUrets 8¢ Sihgliseetata ek atzs. gl t- form B.
o A thick orange suspension is ohtained at 5 C and kept

under stirring at this tenperature for 10 to 12 hours:
EXAMPhE 4s0l i d is recovered by filtration and the cake

ConveW@#&HRtggﬂB?S/ 25 (VOl / vol ) et hy|

Xture. The orange povvder is dried at

25.0 g g selid migét-inaab-duird-2-tfomeshyi-piperezin: oy uinazolin-fevilyivetols-2,5-
diorie ééeté&e &aﬂﬁorﬁﬂA%@QQ@pe‘i@EH 6h Q(Zfd"rnlp bt é ‘?9/2% (?@ROB%&M BBetate/éthanol
. n corres d; hat of poly Ao

mixture ep& eﬁe&d{p tg E\% ?: &dﬁﬁlon of 30 of de—lo zed water allows the dissolution
" of the $dclidrapidihiyd0 mi qfeatiayt iagethtey hie- atidlet &t ¢His temperature to yield a clear solution
wnion &AL ELE: ol FBsEh 3, Sl Lo B iy prte are
first adAEQS@V‘.’{' aP@nd fapeatddm| of adhyt Bnetate atvit 1o selption iseseeded at this
tempefﬂmﬁ'b With 0.8g Bﬁ@élﬁd(’i P/ m@%ﬂf&@%ﬂqetﬂm AbdRs ‘Fgg%mazohnA-yll-.

ui_rmol ar 50 unt o
pyrrole @Pdi'?“se %?%%tasgéaorm%f\ih'ﬁ'f OIFNIEHFRANSIONIR @biAiRReAt 5 °C and kept
under skirong at s tepehudfog 10 to 12 hours: The solid is recovered by filtration'and

the cake washed with 30 ml 75/25 (volivol) ethyl acetate/ethanol mixture. The orange powder

is dried at 40 °C under vacuum (5 mbar) for 10 to 12 hours to yield 14.4 g of an orange solid
exhibiting a XRD pattern which cerresponds to that of polymarph B of -(1.H.-indol-3-yl)-4-[2-
- (4-methyl-piperazin-1-yl)-quinezolin-4—yl]—pyrrole—2,5—dione acetate salt.

EXAMPLE 5: , o
Synthesis of acetate salt, polymorph C: 40 mg of solid AEB071 are suspended in 0.75ml of -

methanol and the mixture is heated to 40°C affording an almost clear.solbtion. An equimolar



subst ance sol ution. The reaction mxture is cooled to
anbi ent and stirred overnight affording precipitation
wohodsisisacet ate salt as an orange powder. The PCT/US2007/022241
suspension is cooled to anbient and the solid is
recovered by vacuumfiltration, followed by washing
with small anpbunts of nethanol (2 0.25 m). EXAMPLE 6:
Synthesis of acetate salt, polynorph P: 40 ng of solid
AEBO71 are suspended in 0.75m of ethyl .acetate and
50354fhe m xture is heated to 400C affording an al nost . °
cl-ear solution. An equi nol aflBanmount of acetic acid and
20 nlLt of nethanol (2.2%vv with respect to ethyl _
acetate) are dissolved in 0.1 nl- of ethyl acetate and
amoura @fl adetity auid wldis%dl\Qadtlh@ owef mét»eharocmf Médtdr&ﬁlwrl]s-g\t% the drug
i s irre or
subsiagBP splyfin e e BTl Codles icartiet al ¢ pmight affording
|+ precipitationg tiacktate sHiteassars@eangs powder. G'aelseébetr&rcﬁﬁblcdﬁlEdwdmblent
and th%'é‘ﬁhcﬂ%l r’,egodre‘?e ﬁ§ 9¥&nglgré’ﬂ§r?§3|g k}%\fvg i onmtéol | ﬂ)amounts of
meth300|2(8>m¥5 nE)(AI\/PLE 7: Synthesis of acetate salt acetone
soI vate, polynorph S 40 ng of solid . .
f./-/.-indol-3-yl)-4-,
EXAMFE ®- net hyl - pi per azi n-1-yl ) - qui nazol i n-4-yI ] - pyrrol e-

Synthedidoftideiite 3. Al 40§ of Sl AﬁB@qeér‘é%sﬁénﬂdqh r(Iﬂ?Sml.of
ear solution at_ambie An equi nol ar

ety il A ineuiiire Fopsaied B 42K BvranG; ar mpeheiogtsoluton. An

equ.maaemoantacrfdcamﬂedd GREROVILS of FrietHdml @ram vgw?t@ﬁg&t to ethyl
rre a a

1 1] '
s AL e et Sk e D ) et
' solutloac'élhat@cﬁalh iniaereais stifréd ge4Qapvite . toﬂlﬁ:@@bﬁ&dln@ precrpltataon of the

ccond SERUE RS AT AL LB SR RNt B ot

‘recovefed By madiemn ﬁltraflomrfoll‘qul,ts_/ Washing Wity sofall aedutts of ethyl acetate (2 x
0.25 (7. H -indol -3-yl)-4-[2-(4-nethyl - pi perazin-1-yl)-
a "@w nazol i n- 4- yl']-pyrrole-2,5-dione acetate in FormB
are di'ssol ved in 400m of acet one and
EXAMPREJY-dried. 50354A - 17 - Cains: 1. Cystalline form
of 3-(’?H-|ndol 3y|) 4[2(4 met hyl - pi perazi n-1
e f gce ptane solvate, polymgroh Sx: d0swe obsalidad-¢. H-lndol-3-y|)-4-

[2-(4- methyl plperazrn 1-yl) qumazo|m-4-y|] pyrrole-2 5-dione are suspended in 0.75ml of
acetone affordrng an almost clear solution at ambrent An equrmolar ‘amount of acetic acid is
dissolved in 0.1 mi of acetone and added drop-wise to the drug substance solution. The
reactlon mixture i is stirred at amblent for 1 to 2 hours affording precapltatlon of the acetate salt -

as an orange powder The solid is recovered by vacuum fi ltratron followed by washmg wrth
small amounts of acetone (2 x. 0. 25 ml)

EXAMPLE 8: o

Synthesis of amorphous form: 4 g of solid 3-(7.H.-indol-3-yl)-4- [2;(4 -methyi-piperazin-1-yl)-
qurnazohn-4 yl]-pyrrole-2,5-dione acetate in. Form B are drssolved in 400ml of acetone and
spray-dried. '




2. Acrystalline formaccording to claiml which is
anhydrate. 3. A crystalline formaccording to claim1l
wonro@/oshi4ch is Form A , Form B, Form SA or mi XPQTAIS2007/022241
thereof. 4. A crystalline formaccording to claim1l or
2 exhibiting a strong diffraction peak at an angl e of
about 9.7 2theta. 5. A.crystalline formaccording to
-claim1 or. 2 exhibiting a strong diffraction peak at
an angl e of about 21.5 2Theta. 6. A crystalline form
50354aCcord| ng to claim1l which is a solvate or hydrate. 7.
A crystalline form accordi RP7t-0 "any preceding claim
‘having a hi.gh crystallinity. 8. A crystalline form
according to.any preceding claimin essentially pure
Claimgorm 9. Use of a crystalline formaccording to any
one of - the'clains 1 to 8, or.a mxture thereof, for
the preparati-on of a pharnacol ogi cal "agent for t he

1. pCAéeiiriedorm of B(e M. nidy-30)-4liisen ﬁ\%ﬁ'\é@blp@k% ql%)i)squmazohnA-yl]- :
PK such as "acute or

T |'ynphocytes an /or '
pyrrol%ﬁ%oﬁpge?g%tg ¥ ion of organ or tissue allo- or
-xenografts or T-cell nediated inflammatory or

2. ‘of E’\Le Crefoﬂg r%ﬁigt%%1alprp\%ﬁ%ﬁesﬁrﬁh%gﬁ%the preparat i on

orm accor t6 " ®of the clai s
1 to 8 conprising formng a soI ution of

3. 3ACHShilindah adedidirgtolchi r§141 WicHPis REIridA nF&rny B) Form SAor

' |nazoI|n4yI]-pyrroIe2 i one acetate: and
m"‘t“rg B 1izing the.acetate from sol uti on by
precipitation or recrystallization;

4, A crystallme form according to claim 1 or 2 exhlbltlng a strong dlffractlon peak at an
angle of about 9.7° 2theta. S '

5. A crystalline form according to claim 1 or 2 exhlbltlng a strong dlffractlon peak atan
angle of about 21. 5° 2Theta

6. . A crystalline form according to claim 1 which is a solvate or.hydrate.

- 7. A.pryst:al_ling form according to any preceding claim ha\iing a' high crysﬁallipi;_y.
8. A‘crystalline form gccordihg to a.ny pr.ecedin'g claim in eséentially pure form. -
9. - Use of a crystalline form'accord.ing to any one of the claims 1 to 8, or a mixture

thereof, for.the preparation of a pharmacological agent for tﬁe breVention or treatment of.
diseases or disorders mediated by T lymphocytes and/or PKC, such as acute or chronic
rejection of organ or tissue allo- or xenografts or T-ceH mediated mflammatory or
autoimmune diseases.

10: Processes for the prepération of the crystal form according to any one of tﬁe‘c‘:l_aimé 1
' to 8 comprising forming a solution of 3-(1.H.-indol-3-y))-4-[2-(4-methyl-piperazin-1-yl)-
q'uinazolin—4-y|]-pyrrole-2,S-dione acetate and-crystallizing the acetate from solution by
precipitation or recrystallliizatic_)n. o



