WO 2006/ 034774 PCT/ EP2005/ 009647 -1 Novel crystal form of

(3-cyano- 1Hindol -7-yl)-[4-(4-fluoro- phenethyl)pi perazin-1-yl]nethanone,
hydr ochl ori de 5 The present invention relates to a hitherto unknown crystal
form B of W?a’r‘l%“’@“ﬂf‘l ndol - 7-yl ) - [ 4- (4- f | uor ophenet hyl ) piBSeYEEZ43/0p9647

-yl ] et hanone hydrochl oride (referred to-ldel ow as EVMD281014), to a process
for the preparation thereof, and to the use thereof for the preparation of
a nmedi ca- nent. 10 Background of the invention The conpound EMD281014 is

known from Europe Patent E 198 Bl and_has the follown structure
15 CAN F N 20 N \Navekgryst ak-orm sﬁd&cymm&mdﬂlé )ﬁ)w[ﬁ'(%

the central nervous systemwh bei ng \we erated an he ane t| e
has val uabl e phar macd‘lﬂ"% bp|595§€|'€ﬁ1e¥b]mﬂﬁaanmssnﬁaf strong
affinity to 5-HT2, receptors, while having 5-HT2" receptor-ant agoni stic
properties. A nunber of nedi cal uses of EMD281014, for exanple the treatnent
of schi zophrenia and sl eeping di sorders, are described in EP 1 198 453 131.
Further nedical Wﬁ@%réé@ttlﬂwérﬁldhjr@@eﬁﬂiéﬁith@ﬁo\dﬂ(ﬁé"hﬁmaﬁbﬂn@of/@

04/ 32932. Processes for the preparation of EMD281014 are disclosed in

Eur opean WO 2006{dgva1HandepdybdAdddbwrophensathylipiperazint byllaetha@ongd 1 353
906 BL. As the f0dlcRioRBEIferal8n b BekAFls ENIS2et oML ROLRS dPue®

precipitated
preparation thereof, and to the use thereof for the preparation of a medica-

ment.
10
C Background of the invention
The compound EMD281014 is known from European Patent EP 1 198 453
B1 and has the following structure:
15
LT C/é’N
: N N
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EMD281014 exhibits, inter alia, effects on the central nervous system while
being well tolerated and at the same time has valuable pharmacological
25

properties. Thus, the substance has strong affinity to 5-HT2a receptors,
while having 5-HT2a receptor-antagonistic properties.

A number of medical uses of EMD281014, for example the treatment of
schizophrenia and sleeping disorders, are described in EP 1 198 453 B1.
Further medical uses are the subject-matter of WO 03/45392 and

30 wo 04132032.

Processes for the preparation of EMD281014 are disclosed in European
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froma solution of the free base by addition of an aqueous HCI solution and
is separated off fromthe reaction m xture. 5 This known procedure al ways
gives a crystal form A, _which is characterised by the lattice spacin

indi cated i n THM 280403454t or ni ned by X-ray powder ~diffracti FFI/ERR00S/009647
Surprisingly, the inventors of the present -@atent application have found
that C a second crystal formB is forned on pressing of EMD281014 to give
tabl ets under mechani cal pressure and is present in significant anounts
besides formA in the tabl ets produced. The amount of form B formed depends

on the pressing PAteYsc198:498 Bimand 1383806 Bhel y di sadvant ageous for a
medi canent table | ural it f ] I ve

i ngredient al onggtlsg@e gﬁgpélﬁr(%?ﬁ%?t%m ‘%?Qs%“sgr g,ﬁ%?%@é@aﬁgsvgegﬁkﬁgﬁm

bi oavai | abi | i ti efront @asolkstionf ¢he freebagedysadditidry of an aduédes EiQl sohitien amader
physi ol ogi cal conditions. n slight variations 20 in the production

condi ti ons woul d'ﬁ?@?rﬁﬁt&ggﬂ@tthﬁg’e?ﬁ@r}W%ci bility of the

bi oavai l abBl ity. C The object of the present invention was therefore to
provi de EVMD281014 in a form which does not change its properties under the
t abl etti ng condi Thsnnowtbproreduce alnaysigives a aryshdllforrh d whieh [ chiBractedsedf

tabl ets of defingd,and .con- stant gualit cription of the invepntion 30
Surprisingly, i tgﬁzy%e FRAMS l'}ﬁﬂ‘%ai%ﬁﬁxt%ﬁg@j ggféémg@qptay arﬁyéﬂ"é‘reri n vari-
ous crystal nodi fjffaédgrs. Furthernore, it has been found that the

crystalli- sation process and thus the preferential formation of one of the
two forms A WD 2006/ 034774 PCT/ EP2005/00%17 -3 or B can be controlled

AP s AN S vy R
EMD2EL014 into s@lddchAl chydtall B EPI4'1BRAA on pressing of EMD281014 to give
tablets under mechanical pressure and is present in significant amounts
besides form A in the tablets produced. The amount of form B formed
depends on the pressing pressure used.
15
It is extremely disadvantageous for a medicament tablet to comprise a
plurality of crystal forms of an active ingredient alongside one another if
these crystal forms have different bioavailabilities, for example if they dis-
solve at different rates under physiological conditions. Even slight variations
20 in the production conditions would then cast doubt on the reproducibility of
the bicavailability.

The object of the present invention was therefore to provide EMD281014 in
a form which does not change its properties under the tabletting conditions
25 and is therefore suitable for the production of tablets of defined and con-

stant quality.
Description of the invention
30 Surprisingly, it has been found that EMD281014 as a solid can exist in vari-

ous crystal modifications. Furthermore, it has been found that the crystalli-
sation process and thus the preferential formation of one of the two forms A



Form B shoul d be regarded as stable under the tablet production condi- 5
tions. It is not possible unanbiguously to identify fractions of formA or
of further polynorphic forns of EVMD281014 in the X-ray diffraction patterns
of tablets pr 3#1dm form B. Both crystal forms conpri RC

EMD281014, i.e. neither water nor 10 other 3ol vent nol ecules. C As already
mentioned, formA is obtained by the preparation processes known fromthe
prior art. FormA is characterised by X-ray data as shown in Table I. 15
Table |: Reflection positions of EMD281014 form A No. d [A] Error range d
Uo [A 1 14.19pB aamise sentrollegl thguugh a guitablecheics gfdhe procgssimaramegens 3

0.05 85 5 5.388 . 2 927 0.05
52 9 4.369 0. OEJ‘QQ&%&?‘%&'@?g‘éggﬁb?'g?gg’aﬁ?T?Yfﬂa‘iggr‘%?‘ﬂg??(?ﬂt"lfg”ﬁ. 78 10. 02
23 13 3.812 0. 4khdt néedidg &Y bridg EMDZ8101kbinte 48KitidA f&2Ahiklpurpbss. 383 0. 02
100 17 3.330 0.02 17 30 . .
Form B should be regarded as stable under the tablet production condi-
5 tions. It is not possible unambiguously to identify fractions of form A or of
further polymorphic forms of EMD281014 in the X-ray diffraction patterns of

tablets produced from form B.

Both crystal forms comprise exclusively EMD281014, i.e. neither water nor

c 10 other solvent molecules.
As already mentioned, form A is obtained by the preparation processes
known from the prior art. Form A is characterised by X-ray data as shown in
Table I.
15
Table I: Reflection positions of EMD281014 form A
No. d [A] Error range d Vo
[A]
1 14.132 +0.25 53
2 8.939 +0.10 17
20 3 6.304 + 0.05 19
4 6.013 +0.05 85
5 5.388 +0.05 60
C 6 5293 +0.05 37
7 5.193 +0.05 27
8 4.927 +0.05 52
g 4.369 +0.05 18
25 10 4.224 +0.05 63
11 4.167 +0.02 50
12 4.078 + 0.02 23
13 3.812 +0.02 79
14 3.691 +0.02 41
15 3.434 + 0.02 71
16 3.383 +0.02 100
17 3.330 + 0.02 17
30 18 3.207 £0.02 19
19 3.134 +0.02 23
20 3.027 +0.02 38




18 3.207 0.02 19 19 3.134 0.02 23 20 3.027 0.02 38 WO 2006/ 034774
PCT/ EP2005/ 009647 -4 Measurenent conditions: Transm ssion node, generator
power 40 kV/ 30 mA, Cu-Kal radiation (A = 1.54056 A), position-sensitive
detector (3.3 WOZ0HP4T4r enent range: 3-6520, step size: 0. FHIEP2085/009647
time/step: 1.4 s Evaluation: The diffracti e@ patterns were
background-corrected throughout the recording range 3-6520, and the
reflection intensities were determned for the 20 strongest reflections in
each case. The angle 10 position tolerance is 0.1 020 for the Cu-Kal
radi ation used. In order to prepare formB in high yield and essentially in
pure form the | PESHFGEHE 1 : e = ee base of
EMD281014 i s pre&)‘auréeS Y&%rﬂgg manner 'n%%ggiéér%mof@ g%ﬁé@%ié%éeﬁtly dried
thermally in order to 49KW30 atK)€Cu-Ka 1s@dictivhgA = 154068 A)opositiem-sensitive
precipitating the hydrochloride by addition of an aqueous HCl solution, HC
gas i s passed through detestan(Bchk\¥y measuremenbeange: HHX'20] strpwizas 00529, a
precipitatg, which, hoﬁﬁl\é?srt _Sﬁrpri singly does not consist of formA, but
of B. 20 The term "for ) 88-5 ﬁts‘l ally pure"” or "essentially consisting of
formB" here Gis taken to nean that form B conprises |ess than 5%
preferably Iess than 2% and very preferably less than 1 % of formA FormB
i s charact eri sed Bygluatipay Thae diffragtiarmpaiterns wers|backgroungscagteoies fwoggeut7 74
EC-[F{A\]E PE??g/r O?gggz d ?/ Rabrle%olrcllihg |r?aerfu‘!nae 5365‘356?593& {Heorré?legtfionEm er?slltcl)éLsA' w];eroer m B No.
determined for the 20 strongest reflections in each case. The angle

10 position tolerance is + 0.1°20 for the Cu-Ka1 radiation used.

C
In order to prepare form B in high yield and essentially in pure form, the
following procedure is followed:

Firstly, the free base of EMD281014 is prepared in a manner known per se

15 and subsequently dried thermally in order to remove adhering solvents.
Instead of then precipitating the hydrochloride by addition of an aqueous
HCI solution, HCI gas is passed through a solution of the free base. This
likewise gives a precipitate, which, however, surprisingly does not consist of
form A, but of B.

20 The term “form B, essentially pure” or “essentially consisting of form B” here
is taken to mean that form B comprises less than 5%, preferably less than

2% and very preferably less than 1% of form A.

Form B is characterised by X-ray data as shown in Table Il.
25

30



1 13.083 0.20 30 2 6.688 0.10 77 5 3 5.669 0.0555 4 5.292 0.05 100 5
4.786 0.05 41 6 4.040 0.02 46 7 3.881 0.02 28 8 3.514 0.02 37 9
3.239 0.02 2810 .10 3.200 0.02 25 Measurenent conditions and eval uation
are carried ou?kﬁ@mﬂgﬁgyibed for Table I. In a preferred entfodFFAPYO0%Y, m B
is characterised by X-ray data as shown 155+ Table Ila. The data as shown
in Table Ila contain the reflections from table Il and in addition 10
further reflections of lower intensity. Table Ila: Reflection positions of

EMD281014 f B AL EL. d A 13.083 0.20 30 2
8.706 0.10 10 ~ﬂ§’%ﬂ%é8h36{'§8rpf’rﬁqagﬁﬁ.01#88*.3%814&1"‘5 669 0.05 55 6

5.292 0.05 100 p5 7 &4 6 0.05 4 4132 . 9 4. 04 0.02 46 10
3881 0.02 28 N1 3500 0.02 14 4T3 - 14%'."3&?9“13 3. 435 ™ 02 2b
1 13.083 +0.20 30
2 6.688 +0.10 77
5 3 5.669 + 0.05 55
4 5292 +0.05 100
5 4.786 +0.05 41
6 4.040 +0.02 46
7 3.881 +0.02 28
8 3.5614 +0.02 37
9 3.239 1 0.02 28
10 10 3.200 +0.02 25
C Measurement conditions and evaluation are carried out as described for
Tabie I.
In a preferred embodiment, form B is characterised by X-ray data as shown
15 in Table lla. The data as shown in Table lla contain the reflections from
table Il and in addition 10 further reflections of lower intensity.
Table lla: Refiection positions of EMD281014 form B
No. d [A] Error range d My
20 [A]
1 13.083 £0.20 30
2 8.706 +0.10 18
C 3 6.688 +0.10 77
4 6.499 +005 18
5 5.669 + 0.05 55
6 5292 +0.05 100
25 7 4,786 +0.05 41
8 4,322 +0.05 23
9 4.040 + 0.02 46
10 3.881 +0.02 28
11 3.595 +0.02 14
12 3.514 +0.02 37
13 3.435 +0.02 22
30 14 3.337 +0.02 14
15 3.289 +0.02 25
16 3.239 +0.02 28
17 3.200 +0.02 25
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30 14 3.337 0.02 14 15 3.289 0.02 25 16 3.239 0.02 28 17 3.200 0.02
25 WO 2006/ 034774 PCT/ EP2005/ 009647 -6 18 3.143 0.02 18 19 3.073 0.02 22
20 2.867 0.01_19 I\/Easuremant conditions and evaluation are carried out as
descrj bed for WORIHEHT™4 The present invention accordingly rRHERE0YIEE

pol ynmor phic crystal formB of EMD281014, clgracterised by the
characteristic interlattice plane distances indicated in Table It. 10 In
particular, the present invention relates to a pol ynorphic crystal form B of
C EMD281014, chayacterised by the characteristic interlattice plane
di stances indichted inBable 1la 318 idventi®RYirtheqmore B ates to a
process for the preparat9on of |cry308B 15 forhO®Df EMD281014LZF rom a
solution of the free bdAk of END2818&4, [(charatDd1 sed iin thatteHCl gag is
passed through this solution, and the precipitate which forns I's separated
off. In general, nolar excesses of solvent to dissolved substance of from
50:1 to 200:1, Maesyrementgandionsandevalugiion ste sarrigdou asdaseribed for
preferred 520 so AR | is tetrahydrofuran (THF). It has furthernore been
found that form B can al so be obtained by stirring a suspension of crystals
of formA in tert-butyl nmethyl ether (MIBE). The present invention therefore
| i kewi se rel ates to a correspondi ng prepa- ration process. 25 If the grocess

is carried out afl NERFRSENRLIRVENION-aCoRingly relajes to,a palymmrphisicrysigl farm
bt d dd f t
corpar son of 1 nEMPZ8ID 1A ChafhciEdby e EiBebicirGdubs ol isBhERs 7 .

di ffraction patt éidicatedl in iableull.e substances. The choi ce of
10

In particular, the present invention relates to a polymorphic crystal form B of
C EMDZ281014, characterised by the characteristic interlattice plane distances
indicated in Table lia.

The invention furthermore relates to a process for the preparation of crystal
15 form B of EMD281014 from a solution of the free base of EMD281014,

characterised in that HCI gas is passed through this solution, and the

precipitate which forms is separated off.

In general, molar excesses of solvent to dissolved substance of from 50:1

to 200:1, but preferably from 100:1 to 150:1, are used here. A preferred

20 solvent is tetrahydrofuran (THF).
It has furthermore been found that form B can also be obtained by stirring a
C suspension of crystals of form A in tert-butyl methyl ether (MTBE).
The present invention therefore likewise relates to a corresponding prepa-
ration process.
25

If the process is carried out at room temperature for 14 days, about 30% of
form B are obtained in addition to form A, where the ratio of B to A is
estimated by comparison of the X-ray powder diffraction pattern of the
mixture with the diffraction patterns of the pure substances. The choice of
shorter or longer reaction times enables the preparation of mixtures of B
30 and A in any desired compositions. The present invention therefore relates
to EMD281014 comprising form B.



shorter or longer reaction tinmes enables the preparation of mxtures of B 30
and A in any desired conpositions. The present invention therefore rel ates
to EMD281014 conprising formB. WO 2006/ 034774 PCT/ EP2005/ 009647 -7

M xt ures whi ch¥ 7@“?5‘?%?7érred in accordance with the inventi CHERAIPIU647
each case nore than 10% 20% 30% 40% 50%7 60% 70% 80% or 90% of form
B. The invention furthernore relates to EMD281014 which essenti- ally
consists of formB. 5 1t is |likew se possible to prepare formA by stirring
a suspension of crystals ~of formB. |In this case, polar solvents, such as,

for exanple, aceliXbresyhicn argpraferiag ipacsprdancsavithihesipverigrscompese in

enpl oyed. A pref ) Bos I n bz idho i f 22 5% by
weight. If water %%Es:ﬁ%gg%mads{‘é? ﬂ%ﬁél glbé @f@‘@éﬁ?%?jﬁe& [;drb o%‘e?s@%i g"%r%’?%‘?%m y
carried out at aof fiirm BHIje inveation furtlermate pélaigs toTEMD2819¢Atwhicty essérnthk
therefore |ikew Sﬁ rel ates to a_correspondi ng prepa- ration process. 15 As
al ready menti one@Y £8R#SIS ofFJOMBBred from form A under the action of

pressure. Bhe present invention therefore furthernore relates to a process
for the preparation of crystal form B of EMD281014, characterised in that
mechani cal pressitris likewsegdssibleto preparefarmpA byostimidg auspensisswfesysialse ar e

preferably those i ch u [ revai |l during table 20 production if ram
Por ces of " bet weef! TgB. Bfincads, BRlErsANvEs Such s s antile, FHelome. weter,
are used as the gRidiURBPSEAREEE v SofRRts, dre @%I&?&?Aﬁﬁ?ﬁré&%ihﬂﬁ% hbft
proportion of formB increases wth increasing pressure. |In a tabletting

operation in a cimagetene/wateninag chtioanfi B4 %dmt weight.i lfrwptesfis used astheusdlen

maxi num pr ing force.of 16 kN, a i xture of abqut 25% of ,25 farm B and 75%
or fgm A 12 b 8PRERE U pESGsbiis reteiitiy Seieriiitah GRS M (i eadeliarh
cont&t time of éﬁp-gns and a maxi num pressing force of 6 kN, the proportion
I s about 20% of B. Furthernore, a very sinple nethod for the preparation of
form A from f or mThe present invention therefore likewise relates to a corresponding prepa-

ration process.

15 As already mentioned, form B is formed from form A under the action of
pressure. The present invention therefore furthermore relates to a process
for the preparation of crystal form B of EMD281014, characterised in that
mechanical pressure is exerted on crystals of form A,

The pressures here are preferably those which usually prevail during tablet

20 production if ram forces of between about 2 and 16 kN, in particular bet-
ween 6 and 16 kN, are used as the maximum pressing forces. It has been

C observed that the proportion of form B increases with increasing pressure.
In a tabletting operation in a cam press with a duration (contact time) of
310 ms and a maximum pressing force of 16 kN, a mixture of about 25% of

25 form B and 75% of form A is obtained. in a tabletting operation in a cam
press with a contact time of 250 ms and a maximum pressing force of 6 kN,
the proportion is about 20% of B.

Furthermore, a very simple method for the preparation of form A from form
30 B has been found. To this end, form B merely needs to be stored at eleva-

ted temperatures of between about 75 and about 225°C, preferably 90 and

160°C and particularly preferably between 110 and 140°C. Depending on



R
30 B has been found. To this end, formB nerely needs to be stored at el eva-

ted tenperatures of between about 75 and about 225C, preferably 90 and 160C
and particul arl referably between 110 and 140C. Dependi ng on WO

2006/ 034774 P /0552@@371509647 -8 the tenperature and the stRETHER20M0%¢470n,

di fferent degrees of conversion can be achiggved. Dependi ng on the target

degree of conversion, the stor- age duration at a given tenperature can be
between a few m nutes and several days. In order to achieve high degrees of
conversion, formA is 5 preferably stored for fromseveral hours to days.

Sui t abl e st or ageths iampefature angrthe sigrgge dutatian, differenbdegrges af copeersiorus

el o2 oy or CATURSHCPISRR, DB A b (66 k8 o Saliltehethe b
l'i kewi se rel at esafe duration alsp givénitgmpeestareatam bebetwee adfew minufes and B.

Finally, the present invention relates to the use of formB as nedi canent or
for the prepar at S8Ye'8t daysingrdertp achieveriol degemes efiPnyemienderA ignd 15

to these c@mposi ty qdﬂ@&] T Sl :

anal ogously to thga%n%&%g or mh;ffgﬂgﬂ %‘s’%ﬁl @gg&l tr? &@B ?hﬁgﬂ%}é@)ﬁ@%ﬁn@gﬁﬁe
03145392 and WO @at/@ndide, £,8mMd, d§, 20024, 36Porsd hatirn it dD5POT coBpliste EM281014
froma solution of the E)éee ase 50 g.of t?e base ((_23-c ano- 1 X

H i ndol - 7-yI ) - [ 4VETEIN aLBIpRLMEARPR)3S or-example, by Horage ixa eerqthetn
EVMD281014 is bas?q "Eﬁf dissolved in 1400 M of THE in a 2 litre

round- bottoned fl ask. ﬁ‘he m xture i s subsequently cooled to 5C. 20 g of HCI
gas (corresponding to a nol ar excess of 4.1, based on the base enpl oyed)

are then p ed Ln over the cqur of 4 mnutes with copling by neans of an
[ ce/ gt hanol Cbat h.TNR RIRSER BRI ikemiss ates 10 RePTRsRORGINGRIBPRERIICRIpIOC-
conpgte, the babggoifgﬁé,f,rg_ed at 25 to 27C for a further 60 mnutes. The
precipitate is subsequently filtered off at this tenperature via a

Finally, the present invention relates to the use of form B as medicament or

for the preparation of pharmaceutical compositions and medicaments and
15 to these compositions and medicaments as such.

The said use takes place analogously to the known form A as described in

EP 1 198 453 B1, WO 03/45392 and WO 04/32932.

Examples
20

1. Preparation of form B of EMD281014 from a solution of the free

C base

50 g of the base (3-cyano-1H-indol-7-yl)-[4-(4-fluorophenethyl)piperazin-1-
25 ylimethanone on which EMD281014 is based are dissolved in 1400 ml of
THF in a 2 litre round-bottomed flask. The mixture is subsequently cooled
to 5°C. 20 g of HCI gas (cotresponding to a molar excess of 4.1, based on
the base employed) are then passed in over the course of 4 minutes with
cooling by means of an icefethanol bath. A white precipitate forms. When
30 the reaction is complete, the batch is stirred at 25 to 27°C for a further 60
minutes. The precipitate is subsequently filtered off at this temperature via a
Buchner funnel and dried for 18 hours at 23°C in a vacuum drying cabinet,



Buchner funnel and dried for 18 hours at 23C in a vacuum drying cabinet, WO
2006/ 034774 PCT/ EP2005/009647 -9 giving 53.3 g of white, solid crystals
(yield: 97% of __t heor whi ch corres- pond to crystal formB (determ nation
via X-ray pomdgpﬁ&fﬂﬁg’étion pattern). The crystals obtai ndf¥ %41
have characteristic interlattice plane 5 di-&-ances, as indicated in Table I
and/or Ila. For further characterisation, a Ranman spectrumis recorded,

whi ch shows the typical bands listed in Table 1I1. Table Ill: Raman bands

of EMD281014 form B Wavenunpber [cm 1]. | nf ensi 3075t 1.5 M 3066 t
1.5 M 3057:t 1.8Vi9 égézﬂ Pfe‘fﬂ%e-l\ﬁd'%mﬂ 151(Y§?‘R}'|9-}5§??”ﬂeqyb whigcoses 1 5
S 1629t 1.5 M ; 158 ; t
st 1 s w20 REdte brybta ofm Baltérminatiof yia R fay pdydertififatton patternll’ o\
858t 1.5 M 826t 1.5 M25 689t 1.5 M
The crystals obtained in this way have characteristic interlattice plane
S distances, as indicated in Table il and/or lla. For further characterisation, a

Raman spectrum is recorded, which shows the typical bands listed in Table
M.

Table lll: Raman bands of EMD281014 form B

10 Wavenumber [cm™] | intensity
C 3075+ 1.5
3066 +£1.5
3057 +1.5
2994115
2961115
2927 +£1.5
15 22191 1.5
1628 + 1.5
1611 +£1.5
1604 + 1.5
1594 +£1.5
1525+1.5
1447 +1.5
20 13421+ 1.5
13331+1.5
1298 +1.5
C 1250 £ 1.5
1160+ 1.5
858 +1.5
826115
689+1.5
637 £1.5
627 +1.5
503+1.5

25

z|z|z|ziz|2(=|z|2|2|2|2|2|s 522|222 2 2|2

Measurement conditions: FT Raman spectroscopy, Bruker RFS 100,

1064 nm excitation, 750 mW, 1 cm™' spectral resolution, 250 scans.
30



637 t. 1.5 M 627t 1.5 M 503t 1.5 M Measurenent conditions: FT Ranman
spectroscopy, Bruker RFS 100, 1064 nmexcitation, 750 mW 1 cm spectral
resol ution, 250 scans. 30 WO 2006/ 034774 PCT/ EP2005/ 009647 -10 Eval uati on:
The Raman specVPEW¥B#Hfned is vector-standardised in the SSSARAS03]e
3600-250 cm 1. The bands are classified on-1the basis of their intensity as
follows into S = strong, M= noderate and W= weak: 5 S 1>0.075 M
0.01<1<0.075 WI < 0. 01 2. Conparative Exanpl e: Preparation of formA of

EMD281014 from a op of the free se cribe EP 1 353 906
Bl C2.1 g of thgv%] ut’?—?%ia é"ﬁ"e‘itse‘(f ngna@rcﬂ?e {:‘éhﬁne and
water is added until 6éc§|aél réﬂ#]é'ﬁﬁ@mlzsé d‘n?’t "R bande él‘é’vﬂﬁsﬁf ied ofl tﬂéi o he

hydro- chloric acid (w = acetone 1s en stirre .
mxture 15 is subsequehaslyoéﬂ‘lﬁmnaMymbeﬂ!Wstnte S/sistrongj M 2 mastenale and
evaporator. The preC| tate hydrochl oride is filtered off with suction,
washed with acetone ether and dried, giving 1.6 g of

7-{4-[2-(49f| uorophenyg) et hyI ]|->0075

pi perazi ne-1-carbonyl }-1Hindol e-3-carbonitrile, hydrochloride (69% of

t heory), deconpositi onM ange 3A.81-<B$80N7H0 The crystals obtained in this
way have characteri sti |nterlla pecﬁe pl ane distances as indicated in Table
Il and/or Ha. For furt r charac i sation, a Raman spectrumis recorded,
whi ch shows the typical bands listed in Table 1V. 25

2. Comparative Example: Preparation of form A of EMD281014 from a
c 10 solution of the free base as described in EP 1 353 906 B1
2.1 g of the free base of EMD281014 are heated in 50 mi of acetone, and
water is added until a clear solution is formed. A mixture of 0.6 mi of hydro-
chloric acid (w = 37%) and 1.2 ml of acetone is then stirred in. The mixture
15 is subsequently evaporated to half the volume in a rotary evaporator. The
precipitated hydrochloride is filtered off with suction, washed with acetone
and diethy! ether and dried, giving 1.6 g of 7-{4-[2-(4-fluorophenyl)ethyl}-
piperazine-1-carbonyl}-1H-indole-3-carbonitrile, hydrochloride (69% of
theory), decomposition range 314 - 319°.

20
The crystals obtained in this way have characteristic interlattice plane
C distances as indicated in Table || and/or lla. For further characterisation, a
Raman spectrum is recorded, which shows the typical bands listed in Table
V.
25
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30 WD, 2006/ 034774 PCT/ EP2005/ 009647
form A Wavenunber cm

Intensity 3083 1.5 M 3068 1.5 M 3058 115M5

3007 1.5 M 2990 1. 2960 1.5 M 2941 1.5 M 2224 1.5 S 16341.

691 1.5 M 638 1.5 M 625 1.5 W20 505 1.5 W 499 1.5 W

10

15

20

25

30

Table iV: Raman bands of EMD281014 form A

Wavenumber [cm™] | Intensity
3083+15
3068 + 1.5
3058+ 1.5
3007 +1.5
2990 +1.5
2960 1+ 1.5
2941+ 1.5
2224 +15
1634 £ 1.5
1613 +1.5
1602+ 1.5
1696 +1.5
1530+1.56
1441 £ 1.5
1345115

1331+ 1.5

1294+ 15
1246 £ 1.5

1157+ 15
859+15
831 +£1.5

824115

691+1.5
638 +1.5

625+1.5
505+1.5

SssE=REEEFREEEEvEREE SRS SRS

499+ 1.5

Measurement conditions and evaluation are as described in Table Il

3. Preparation of form B of EMD281014 from form A by stirring a
suspension of A in MTBE

250 mg of EMD281014 form A are dispersed in 5 ml of MTBE and stirred
for 14 days at room temperature in a sealed brown-glass vessel. The resi-
due is filtered off via a circular paper filter and dried in room air.

Result of the X-ray diffraction measurement: a mixture of EMD281014 form
A and form B is present. The proportion of form B is estimated as about

-11 Table 1V: Raman bands of EMD281014

16131:5 M 10 1@6&?0@0%""415961 5M 1530 1.5 S 1441 1.5 M q@ﬁ%"ﬁ% 71331

1.5 M 12941.5 M 15 12461.5 M 11571.5 M 85%-1.5 M 831 1.5 M 824 1.5 M



Measurenent conditions and evaluation are as described in Table Il1. 25 3.
Preparation of formB of EMD281014 fromform A by stirring a suspension of
A in MIBE 250 f 81014 form A are dispersed in 5 mM of MBE and
stirred for 1§RH§W@EQ§¥#OOH1tenperature in a seal ed bromn-g?%@@rvﬂg 47 The
resi- 30 due is filtered off via a circul ar1@aper filter and dried in room
air. Result of the X-ray diffraction neasurenent: a m xture of EMD281014
form A and formB is present. The proportion of formB is estinmated as
about WO 2006/ 034774 PCT/EP2005/ 009647 -12 30x6 by weight by c arison of
the .1 ay. ponder J0% Py HEITEPYSeERREORof thenkras PavRSS lRactonalinS of on of
form B from for mfe BYredfipiiscat i on of pressure 5 In an EKO cam press from

Korsch (Berlin, CGermany), year of construction 2002, tablets are produced
at arate of 50 units per mnute using a 7 nm round, flat ramw th bevel.

[act ose mnohydr & EreRalis o o7 Em forbh A7 arpRsahign ot HresREC um
stearate. The ingredients are dry-nixed and conpressed directly. The

proportion of formB is estimated by conparison of the X-ray powder
di ffraction pattdn@a8 B0 cae pregs fioss Korsah(Besling Germnany)wyear afigengireetiattt i on

obt i ned: | xampl 2088 HES R B B RE A0 e psr Bl i 857 g 2" ©

under pressing f ooaed Flat y&mwith beyel2780 800 Contact tinme [ns] 310 270

Proportion of formB 25 20 25 30 WD 20061034774 PCT/ EP2005/ 009647
The tablets contain 50 mg of EMD281014 in crystal form A, 93.2 mg of

10 lactose monohydrate, 4.5 mg of croscarmellose and 2.3 mg of magnesium
C stearate. The ingredients are dry-mixed and compressed directly.

The proportion of form B is estimated by comparison of the X-ray powder
diffraction patterns of the mixtures (Figures 3 and 4) with the diffraction

15 patterns of the pure forms (Figures 1 and 2).

The foliowing results are obtained:

Example 4a 4 |
20 Mean maximum upper ram force [kN] 16 6
Area under pressing force curve [kKN ms] 2780 | 800
C Contact time [ms] 310 270
Proportion of form B 25 20

25

30



-13 Patent Clains 1. Crystal formB of (3-cyano-1

H i ndol -7-yl)-[4-(4-fl uorophenet hyl)- piperazin-1-yl]nethanone,

hydrochl ori de, characterised by the fol- 5 |owi ng characteristic
interlattice PYQHWO8AInces in A° 13.083 t 0.20, 6.688 0. PETEB2098/009%4 05,
5.292 0.05, 4.786 0.05, 4.040t 0.02, 31831 0.02, 3.514 0.02, 3.239
0.02, 3.200 0.02. 2. Crystal formB of (3-cyano-1

Hindol -7-yl)-[4-(4-fl uorophenethyl)- 10 pi perazi n-1-yl]methanone,

hydrochl ori de, according to Caim1, C characterised by the follow ng
characteristic interlattice plane di stBRteMGlaims 13 083 0.20, 8.706 0. 10,
6.688 0.10, 6.499 0.05, 5.669 0.05, 5.292 0.05, 4.786 0.05, 4.322
0.05, 4.040 0.02, 3.881 0.02, 3.595 0.02, 3.514 0.02, 3.435 0.02,
3.337 15 0.02, 3. 28TrystadfyrBB 28 93-cand-1HRindob 7-y)-[2(4-Budrépheletbil)- 3. 073
0.02, 2.867 0.01. 3. (3-Cyano-1 ) )

Hindol - 7-yl ) - [ 4- (4- ﬂ'éﬁf@%ﬂﬂ-ﬂﬂ%ﬁ%’]ﬂ%hﬂﬁ@@gﬂe} characletise[y the fol-

hydr ochl orj de, conprijs ; ' : . 4.
1 (3 Cyano- 1ht | ndol Vo StBlBHCITRAAEs BerloisioRoosth & 73 03 40,28, Cre
hydr ochl ori de, essentG.Gl8 y (ctdsH.669 1d).06, 5292100 0604 MEB + 8504yt OADAT ai m
| or 2. 25 5. Proces t rat.on cr al. far according to
Claim1 or 2 from tﬁaeéétﬁ\d:&gﬁ]ﬁ)%iﬁhgré%gﬁ é@é b)zoﬁh'%nb@?ert i on of
mechani cal pressure. 30 6. Process for the preparation of crystal formB
according to Caim1 or 2, characterised in that HCl gas is passed through
a solution of (3- 2ydnystaHiormuBlof13yoyanp4H-indol-deylpphehtiudrephenstbybzi n- 1

-yl ] met hangne, WO 2006/ 034774 RCT/EP2005/0Q9647 . -14 and.th ecipitate

ohi gl o s separ MR Y IGEAIONE, hysraghioride, Agtardin o fleis 1

characterised by the following characteristic interlattice plane
distances in A: 13.083 + 0.20, 8.706 + 0.10, 6.688 + 0.10, 6.499 +
0.05, 5.669 + 0.05, 5292 + 0.05, 4.786 £ 0.05, 4.322 £ 0.05, 4.040
0.02, 3.881 £0.02, 3.595 £0.02, 3.514 £ 0.02, 3.4351+0.02, 3.337

15 0.02,3.285+£0.02,3.239+0.02, 3.200 £ 0.02, 3.143 £ 0.02, 3.073
0.02, 2.867 £ 0.01.

3. (3-Cyano-1H-indol-7-yl)-[4-(4-flucrophenethyl)piperazin-1-yl)-
methanone, hydrochloride, comprising crystal form B according to
20 Claim 1 or 2.

C 4. (3-Cyano-1H-indol-7-yl)-[4-{4-fluorophenethyl)piperazin-1-yl]-
methanone, hydrochloride, essentially consisting of crystal form B
according to Claim 1 or 2.

25
5. Process for the preparation of crystal form B according to Claim 1 or
2 from the known form A, characterised by the exertion of
mechanical pressure.
30 6. Process for the preparation of crystal form B according to Claim 1 or

2, characterised in that HCI gas is passed through a solution of (3-
cyano-1H-indol-7-yl)-[4-(4-fluorophenethyl)piperazin-1-yljmethanone,



7. Process for the preparation of crystal formB according to Claiml1 or 5
2, characterised in that a suspension of crystals of the knowmmn formA in
tert-butyl nmethyl ether is stirred, and the residue is separated off from
the reaction h’{‘i%‘{?ﬁ&“&% dried. 8. Crystal formB of (3-cyaRETEP2005/009647
Hindol -7-yl)-[4-(4-fluorophenethyl)- 10 piiderazi n-1-yl ] net hanone,

hydr ochl ori de, obtainable by a process C according to Caimb5, 6 or 7. 9.
Crystal formaccording to Claim1l1, 2, 3, 4 or 8 as nedicanment. 15 10.

Phar maceuti cal conposition conBri Si\ﬁn'%Pt he crystal formaccording to Caim

1, 2, 3, 4 or 8 and &ndBRAreGPHaterwIChems is saparatedaft komdhe spactian) uvant s.

11. Use of the crystal; qa,ig ing to Jdaim1l1, 2, 3, 4 or 8 for the 20
preparation of a ned?t#é{nlg%?nﬂl . QcIi‘rocess for the preparation of the known

crystal formA fromcrystal formB according to Claim1 or 2, characterised
in that formBis _stored a n elevated t erature_of frgm abgut 75 to
about 225C. 25 137 ﬁBE%é%}q@PePF@%?mng%ﬁ?gqmtﬁ@%ﬁ 9&9&&!'5’! Pbrm A
fromcrystial formB ' ' ; ' Rin
suspension of cr ystﬁgﬁggﬁg%%n%ﬂa%%f%né%q \E/’fe]ﬁ?g{(;érlﬂs)t)ﬁ;eg‘rnd%vnq xtur'g IS
stirred, and the resnderébityl swthylaather isfstiredoand ke resadue ssepacatedeofind

dried. 30 from the reaction mixture and dried.

8. Crystal form B of (3-cyano-1H-indoi-7-yl)-[4-(4-flucrophenethyl)-
10 piperazin-1-yljmethanone, hydrochloride, obtainable by a process
C according to Claim 5, 6 or 7.

9. Crystal form according to Claim 1, 2, 3, 4 or 8 as medicament.

15 10. Pharmaceutical composition comprising the crystal form according to
Claim 1, 2, 3, 4 or 8 and optionally further active ingredients and/or
adjuvants.

11.Use of the crystal form according to Claim 1, 2, 3, 4 or 8 for the
20 preparation of a medicament.

C 12. Process for the preparation of the known crystal form A from crystal
form B according to Claim 1 or 2, characterised in that form B is
stored at an elevated temperature of from about 75 to about 225°C.

25
13. Process for the preparation of the known crystal form A from crystal
form B according to Claim 1 or 2, characterised in that a suspension
of crystals of form B in a polar solvent or solvent mixture is stirred,

and the residue is separated off from the reaction mixture and dried.
30



