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The invention relates to the novel modification
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(EP 199262), for exanple in Exanple 4. Val uabl e pharnacol ogi cal properties
are attributed to this conpound; thus, it can be used, for exanple, as an
antiepileptic. The conpound 1-

(2, 6-difluorobenzyl)-1H1, 2, 3-tri azol e-4-carboxam de i s obtai ned accordi ng
to EP 19926¥o ogkeatd | Ng from 2, 6-di fl uorobenzyl azide via thergmgigaky on of
1-(2,6-difluorobenzyl)-1H 1, 2,3- triazole-4-carboxylic acid, the procedure
bei ng anal ogous to Exanpl e 2. EP 199262 provides no information at all
about possible crystal nodifications obtained. If the nethod according to
the Exanple 4 is used in conjunction with Exanple 2, the crude 1- -
(2,6-dif|uorobenzyl)-lFL1,2,3-triazole-4-carboxanide product obtained is
finally crystallized fromethanol. However, EP 199262 gives no indication
that such recrystallization is specifically to be applied, or on particular
conditions that might be adopted. It has now'surprisingly been found that

the di ff egaREACHOSERATIONSH If (2,6 MFLOGHOBEIALY. I DELFIAZOLR A AKBEX AMISEANIAITOUSEC AN

be preparasianayeraleeiice of specially sel ected process conditions, for exanple
t hrough the choice of an appropriate solvent for the recrystal I | zation or
the duratjon of the recr %talllzatlon WO 98/ 56772
PCT/ EP98/ und of the inventio o
The compound 1-{2,6-diflucrobenzyl)-1 H-1,2,3-triazole-4-carboxamide of the formula

0
H,N

is described in the European Patent Application with the Publication No. 0 199 262 A2

(EP 199262), for example in Example 4. Valuable pharmacological properties are attributed
to this compound; thus, it can be used, for example, asan antiepileptic. The compound 1-
(2,6-diflucrobenzyl)-1H-1,2,3-triazole-4-carboxamide is obtained according to EP 198262,
starting from 2,6-diflucrobenzyl azide via the formation of 1-(2,6-difluorobenzyl)-1H-1,2,3-
triazole-4-carboxylic acid, the procedure being analogous to Example 2.

EP 199262 provides no information at all about possible crystal modifications obtained. if

" the method accord'ing to the Examplie 4 is used in conjunction with Example 2, the crude 1-
(2,6-difluorobenzyl)-1H-1,2,3-triazole-4-carboxamide product obtained is finally crystaliized
from ethanol. However, EP 199262 gives no indication that such recrystaliization is
specifically to be applied, or on particular conditions that might be adopted. It has now
surprisingly been found that the different crystal modifications (polymorphism) characterized
beiow can be prepared by choice of specially selected process conditions, for example
through the choice of an appropriate solvent for the recrystallization or the duration of the
recrystallization.



Descri tion of the invention

1-(2,6-Difluorobenzyl)-1H 1, 2, 3-tri azol e-4-car boxam de can be obtained in
the novel crystal nodifications A, A, B and C. These crystal nodifications
differ with respect to their thernodynam c stability, in their physical

par anet er s, wpwghe@$ the absorption pattern of IR and Raman pepgebdiders N
X-ray ‘structure investigations and in their preparation processes. The.

i nvention relates to the nevel crystal nodifications A and A, their
preparation and use in pharmaceutical preparations conprising this crystal
nmodi fication. The nodification A", compared with A has defects in the
crystal lattice. These are detectable, for exanple, by X-ray analysis, e.qg.

by smaller Iine spacings with otherwi se predom nantly identical |ines or
bands. The novel crystal nodification A of

1- (2, 6-di fluorobenzyl)-1H1, 2, 3-tri azol e-4-carboxam de nelts at 242 [err]C
(239-245 [err] Q). In the FT infrared (FT-1R) spectrum (KBr pellet -

transm ssi on me.thod), hodification Aor A differs fromnodifications B and
C predommmgm.n.@_f_thﬁﬂwpé and in the relative intensity of many bands.

Particul arly iﬁﬁ&sbeﬁiygwm 2yrihile-Badfoxamidd4hA bertbeiindd intith AG@Pcrysthler 1 ]
[cf. Figure 1 whi ch are not esent n t% FT- R'%(‘:tra 8 H;\L

modi f i cat imssificationsA.A’ B AN fe ﬁﬁﬁ@@w wod ﬁat'é’ﬁfgﬁﬂ FRSRpCLI e, 1o

5002, 1634, B a0 bon 12‘5'2“‘2’”*8 e 10 sscponpatem ’8“5 840,
799, 781, apdRamganspenta.gn ’éﬁfﬁ‘r‘%"e 'W&F"@'&ﬁf}ﬁé&mﬁﬂépgéBé}r;g? é%ﬂ’éfg
(Bruker) can be used for the recording of each of the FT-1R spectra.

the FT Ra t

rodi 11 cat 1198 SNeg R SiRtef IHE npyel ofleh pifEedél fha A I plopardibR and uso |

t he shape impharmacettizal prieparatiens camprising ghis crystahmodifieation. Parti cul arly
characteristic are the band at 1080 cnferr] [cf. Figure 2], which is not

The modification A’, compared with A, has defects in the crystal lattice. These are
detectable, for example, by X-ray analysis, e.g. by smaller line spacings with otherwise
predominantly identical lines or bands.

The novel crystal modification A of 1-(2,6-difluorobenzyl)-1H-1 ,2,3-triazole-4-carboxa.mide
melts at 242 °C (239-245 °C).

in the FT infrared (FT-IR) spectrum (KBr pellet - transmission method), modification A or A'
differs from modifications B and C predominantly in the shape and in the relative intensity of
many bands. Particularly characteristic are the bands at 3412 cm™ and 3092 cm’ [cf. Figure
1], which are not present in the FT-IR spectra of the modifications B and C. In the range
4000-600 cm™, inter alia the following bands are obtained for modification A: 3412, 3189,
3092, 1634, 1560, 1473, 1397, 1325, 1300, 1284, 1235, 1125, 1053, 1036, 1014, 885, 840,
799, 781, 723, 688 and 640 em’'. For example, the apparatus IFS 88 (Bruker) can be used
for the recording of each of the FT-IR spectra.

in the FT Raman spectrum (powder - reflection method 180°), the modification A or A
differs from modifications B and C predominantly in the shape and in the relative intensity of
many bands. Particularly characteristic are the band at 1080 cm’ [cf. Figure 2], which is not
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present in the Raman spectra of the nodifications B and C. In the range
3400-300 cnferr], inter alia the follow ng bands are obtained for the

nodi fi cati oWOAS/S@093, 2972, 1628, 1614, 1558, 1465, 1446, Qkpodignds 1245,
1147, 1080, 1061, 1036, 1014, 840, 724, 691, 667, 550, 499, 437 and 368 _
cnferr]. For exanple, the apparatus RFS 100 (Bruker) can be used for the
recordi ng of each of the FT Raman spectra. The novel nodification A has
an X-ray powder pattern with characterisgic lines with interplanar spacings
(d values) of 10.5 A, 5.14 A 4.84 A, 4.55 A 4.34 A 4.07 A 3.51 A 3.48
A 3.25 A 3.19 A 3.15 A 3.07 A 2.81 AJcf. Table 1]. The neasurenent
can be carried out, for exanple, in transm ssion geonetry on an FR 552
Qui ni er canmera from Enraf-Nonius, Delft (The Netherl ands), using copper

§[ err] f rfig're%bhtqn tt{é/\ﬁdrﬂélgsﬁﬁd&a[df tHd ngiﬂca% 8' ﬁ@@ ahd- c.Tnﬁadqfahgew@oﬁswahd,ed $ nb
-ra I1mwere ne ur.e usi n a - I ne _scanner ro nnsson, a
(Swoden) el 26 418 IoHTG bRRS S13 SOENAIPT EBrTORIIpALIURS AB72. APV TRG: ty of
St og _k][l]gl M558, 1|@bs,rm;e1393, gfm.qms,hﬁ 4mlpmaho, 061,/1038] 1004, 840,724)691, l66¥,Ogr am
In | er | nn C oLl nMetr { as n 0, m, c eaK | n

range froﬁgé'é%g[ gﬁ?’@%%(f %’r?’?@é‘erﬁée W%§%§r1§gﬁbg’|ﬁeg%§§§9fﬁé PO%
[err] C, attk rebmrdinged ehely ofithe FTdRamhan spe2fd®. J/ g +/- 10 J/ g. The neasurenent

was carried out on a Perkin Elmer DSC 7 in a closed pan with a heating rate

of 20 K/ m nute. The typical sanple quantity is about 4 ng. As a typical
di sti ngui he ngvel modification A has an X-ray powder pattern with characteristic lines with

interplanar spacings (d values) of 10.5A,5.14 A, 4.84 A, 455 A, 4.34 A, 407 A, 3.51 A,
3.48A,3.25A,3.19A,3.15 A, 3.07 A, 2.81 A [cf. Table 1]. The measurement can be
carried out, for example, in transmission geometry on an FR 552 Guinier camera from
Enraf-Nonius, Delft (The Netherlands), using copper Ko, fadiation (wavelength A = 1.54060
A). The patterns recorded on X-ray film were measured using an LS-18 line scanner from
Johannsson, Taby (Sweden) and evaluated using the Scanpi software (P.E.Werner,
University of Stockholm). '

Characteristic for the novel modification A is the thermogram in differential scanning
calorimetry. it has an endothermic peak in the range from 230 °C to 260 °C. The peak
temperature is 239-245 °C, and the endothermic signal is 209 J/g +/- 10 J/g. The
measurement was carried out on a Perkin Elmer DSC 7 in a closed pan with a heating rate
of 20 K/minute. The typical sample quantity is about 4 mg. As a typical distinguishing
feature compared with the modifications B and C, the thermogram of the modification A has
no further thermal signal. | '

Crystals fo the modification A' have the same crystal structure as modification A. They differ
trom the modification A in the X-ray powder pattern in that they have slightly smaller line
spacings between specific pairs of lines. These are the pairs of fines with the following
interplanar spacings: 3.68 A and 3.64 A, 3.51 Aand 3.48 A, 3.19 Aand 3.15 A.

In the FT-IR spectrum (KBr pellet - transmission method), the modification B differs from the



feature conpared with the nodifications B and C, the thernogram of the
nodi fi cation A has no further thermal signal. Crystals fo the

nodi fication A have the sane crystal structure as nodification A They
differ fromthe nodification Ain the X-ray powder pattern in that they
have slightWP%®&e&m2er |ine spaci ngs between specific pairspefebbgiRs; These
are the pairs of lines with the follow ng interplanar spacings: 3.68 A and

3.64 A, 3.51 A and 3.48 A +3.19 A and 3.15 A In the FT-1R spectrum (KBr
pellet - transm ssion nethod), the nodification B differs fromthe
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nodi fication A or A and C predominantly in the shape and in the relative
intensity of many bands. Particularly characteristic is a band at 1678
cnferr] [cf. Figure 1], which is not to be observed in the correspondi ng
spect r a ohodifieationd én A’ and Gpredorainahtly.in the shape aad ircthd 0dgtivedatensityjafmeny | nt er

alia the ' . i . gl LW 3199,
3125, 167&%&%@%&@}%@@%@%&%@@aﬁ?é}g@ﬁ@@cﬁ%ng@{b@ﬁgé@é%
889, 837, @sevedinthed®respandiiyIpectacefrthe mugificationsyt and €He thaiange a0 FS 85
(Bruker) &Ger?® intsf4lia thE tIBRMEDaRds e EAfiNedor iHaSmddiicors BE§4da2 3109,
3125, 1678, 1635, 1560, 1475, 1393, 1357, 1322, 1286, 1237, 1051, 1036, 1028, 889, 837,
800, 719, 667 and 645 cm™. For example, the apparatus IFS 85 (Bruker) can be used for
recording of each of the FT-IR spectra.

In the FT Raman spectrum (powder - reflection method 180°), the modification B differs
from the modifications A or A’ and C predominantly in the shape and in the relative intensity
of many bands. Particularly characteristic are the bands at 3166 cm™ and 1086 cm™ [cf.
Figure 2], which are not present in the Raman spectra of the modifications A and C. In the
range 3400-300 cm’™, inter alia the following bands are obtained for the modification B:

31 66; 3089, 2970, 1678, 1628, 1614, 1558, 1464, 1441, 1391, 1275, 1244, 1147, 1088,
1062, 1036, 1014, 839, 773, 724, 690, 668, 595, 549, 500, 493, 430 and 365 cm™. For
example, the apparatus RFS 100 (Bruker) can be used for recording of each of the FT
Raman spectra.

The modification B has an X-ray powder pattern with characteristic lines with interplanar
spacings (d vaiues) of 11.0A,8.3A,5.18 A, 4.88 A, 4.80 A, 442 A, 4.33 A, 4.19 A, 412,
3.81A,350A,341A,336A,3.32A,3.28A,3.24 A, 3.05 A, 2.83 A [cf. Table 1].

In the thermogram in differential scanning calorimetry, the modification B has, in addition to
an endothermic signal in the range from 230 °C to 260 °C (peak temperature 239-245 °C), a
weak thermal signal at 205 °C (180° - 220°C) as a typical distinguishing feature compared
with the modifications A or A' and C.

In the FT-IR spectrum (KBr peliet - transmission method), the modification C differs from the
modifications A or A' and B predominantly in the shape and in the relative intensity of many



In the FT Raman spectrum (powder - reflection nethod 180[err]), the

nodi fication B differs fromthe nodifications A or A and C predom nantly
in the shape and in the relative intensity of nmany bands. Particularly
characteristic are the bands at 3166 cnferr] and 1086 cnferr] [cf. Figure
2], which ameoswss7present in the Raman spectra of the nodi fiqat d;%lﬁzﬁ and
C. In the range 3400-300 cnferr], inter alia the foll ow ng ban s are
obt ai ned for the nodificatison B: 3166, 3089,2970,1678,1628 1614, 1559, ]
1464, 1441, 1391, 1275, 1244, 1147, 1086, 1062, 1036, 1014, 839, 773,724, 690,
668, 595, 549, 500, 493, 430 and 365 cnferrg. For exanple, the apparatus RFS
100 (Bruker) can be used for recording of each of the FT Raman spectra.

The nodification B has an X-ray powder pattern with characteristic |lines

wi th interplanar spacings (d values) of 11.0 A, 8.3 A 5.18 A 4.88 A 4.80
A 4.42 A, 4.33 A 4.19 A 4.12 A 3.81 A 3.50 A 3.41 A 3.36 A 3.32 A
3.28 A 3b3ﬂds°‘Pa§icgﬁrlﬁ\cha°fa&3riéhc[l§£ baﬁata{mﬂ lo Ca(t IrgtuP@ut Mrcﬁmﬁﬁ% bé

diff.erential scanning cal orimetr I on In addition to
an endot h&psgnedinghe forrespoRding §i (‘J?ﬁ'??ﬂ “Eaé'PPT&aPH B260 [err] C (peak
tenperature 239-245 [err]C), a weak thermal signal at 205 [err]C (180 -

2200217 Ol 88 rinde/ Aicttno' !, ISk R el BBl SRR Sod Yot fhelmiitication

tr anlsrri S Si00 8396, 13267,)3137N ¢63T) d681,0802,01558, 114‘:1_‘5‘ 4882,1623) 1282, 1287, i12z1tioHs A
g;n{/* and 4B r1%§9{}@1§g%% 838, 39£ 798255 @i bs3 bt For Skdthbié b AhpAIRtEYFS
PCT/ EP98/ 834Briker) can be used for recording of each of the FT-IR spectra.

In the FT Raman spectrum {powder - reflection method 180°), the modification C difters
from the modifications A or A’ and B predominantly in the shape and in the relative intensity
of many bands. Particularly characteristic are the bands at 3137 cm™ and 1602 em™ [cf.
Figure 2}, which are not present in the Raman spectra of the modifications A and B. In the
range 3400-300 cm™, inter alia the following bands are obtained for the modification C:
3137, 3080, 3012, 2971, 1673, 1629, 1602, 1561, 1436, 1271, 1248, 1105, 1065, 1035,
1013, 839, 800, 767, 726, 690, 672, 593, 549, 500, 492, 435 and 370 cm™. For example,
the apparatus RFS 100 (Bruker) can be used for recording of each of the FT Raman
spectra.

The modification C has an X-ray powder pattern with characteristic lines with interplanar
spacings (d values) of 8.0 A, 4.73 A, 465 A,3.75 A, 354 A, 3.42 A, 3.25 A [cf. Table 1]. In
the thermogram in differential scanning calorimetry, the modification C has, in addition fo an
endothermic signal in the range of 230 °C to 260 °C '(peak temperature 239-245 °C), a very
broad, weak, exothermic signal in the region of 180 °C compared with the modifications A or
A’ and B.



- 5- bands. Particularly characteristic is a band at 3137 cnferr] [cf.
Figure 1], which is not to be observed in the correspondi ng spectra of the

nodi fications A and B. In the range 4000-600 cnjerr], inter alia the
foll owi ng bands are obtained for the nodification C 3396, 3287, 3137, 1657,
1631, 1602, M6 9s/s6t#/5, 1392, 1323, 1287, 1237, 1122, 1104, PCT/EP98/03427

1047, 1035, 1012, 876, 839, 797, 773,729 and 653 cnferr]. For exanple, the _
apparatus |IFS 85 (Bruker) can be used for recording of each of the FT-IR
spectra. In the FT Raman spectrum (powder - reflection nethod 180[err]),
the nodification C differs fromthe nodifg cations Aor A and B -
predom nantly in the shape and in the relative intensity of many bands.
Particularly characteristic are the bands at 3137 cnierr] and 1602 cnferr]
[cf. Figure 2], which are not present in the Raman spectra of the

nodi fications A and B. In the range 3400-300 cnferr], inter alia the

foll owi ng .are ' £0r . i :
2971, 16758 Mot o b miiianidh Qltog
800, 767, doniificabiorpA OO B AR MOUICAHOIEB: 4 sHenae 5!
exanpl e, tRedRPETR 7! %=

of the FT [RémeiShectirgasr it v

with char§g =5t >

4.73 A, 4. — 3 P ey S e',LEAFC.

t her nogr angizg o ELE BETTTg—C ,

addi tion ti‘%m ®y gﬁ%—mﬁ_.

(peak tenggnal ur € |Aas EWY) . A Yigd: )

the regi orja@i 180 |Wveak C-conpa,ggd W T Iin modl 11 44

4.84 4.80 strong s
4.55 4,71 very weak .
42 4.61 weak
4.34 medium 4.45 weak
4.23 very weak 4.42 strona
4.16 weak 433 very strong
4.07 medium 4.19 medium
4,01 weak 412 strona
3.68 veryweak __ 14.09 weak
3.64 very weak 3.89 jverv weak
3.60 weak 3.95 very weak \
3,56 weak 3.84 weak 2.88 vervweak = |
3.51 medium 3.81 medium 280 vervweak |
3.48 medium 3.65 weak 274 veryweak |
3.38 very weak 3.681 very weak 2.67 veryweak =~ |
3.25 strona 3.58 very weak 264 wealk
3.19 i 3.54 weak
3.15 ium 3.50 medium
1331 |weak 3.47 very weak
3,07 medium 3.41 medium
veryweak 1336 _ |very strong
very weak _13.32 nag
2.81 i 3.28 _Imedium
iweak 3.24 medium
273 very weak 3.10 weak
2.68 weak 3.07 weak
2,62 lvery weak 3.05 medium
2.53 jweak 2.93 weak
2.43 weak 2.88 weak
2,40 ivery weak 87 very waak
. 2.83 medium
2.66 weak
2.63 very weak
2.55 weak

2.50 weak
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- 6- Tabl e 1: Characterization of the nodifications AL B and C (X-ray
powder patterns): 10.9 weak 11.0 medi um 9.0
medi um 10. 5 medi um 8.3 medi um 7.0 weak 6.6
weak WO 88/96772 very weak 5.49 weak SpdEidEP9s/3aneak
5.68 very weak 5.11 very .weak 5.25 weak 5.18..
very strong 4. 80 +weak 5.14 medi um 5.11 weak

4.73 strong 4.94 weak 4. 88 medi um . 4.65

very strong 4. 84 very strong 4.80-7- strong 4. 47 xery
weak 4.55 strong 4.71 very weak 4.19 very weak
4.32 very weak 4.61 weak 4.11 very weak 4. 34
medi um 4. 45 weak 3.98 very week 4.23 very
weak 4. 42 strong 3.83 very weak 4 16 weak
4.33 very girong 3. Meakng 4. 07 nmedi U 4 19 |
medi um 3. 73 weaknpalk 4 .12 st-rong

3.54 pediumll3 68 \L m Q0 wealk 2350

weak 3.

4 e 13:359 Ak o —meak 342 StTOMg

le crystal X-ray anal
Crystal quality and unit cell of moditications A, B, and C were verified by Weissenberg and

precession photographs. The intensities were-measured on a tour-axis Nonius CAD-4
diffractometer. The structures were solved with the SHELXS-97 and refined with the
SHELXL-97 software.

Modification A
Space group: Pna2, - orthorhombic
Cell dimensions:
- a=24.756 (5)A b = 23.069 (4)A ¢=5.386 (1)A
v =3075.9 A° Z=12 . D, = 1.543 gcm™®
v per formula: V, = 256.3 A°®

9011 unique reflections; 2479 thereof significant with | > 20 (I). 557 parameters refined.
Position of all H atoms found by difference Fourier maps and refined isotropically.
Reliability index Ri: 3.65% (wWR: for all 9011 reflections: 11.34%).

Modification B
Space group: P "1 -triclinic
Cell dimensions:

a=5.326(1) A b=11.976(2) & c=17.355(3) A
o = 107.22(3)° B =92.17(3)° y=102.11(3)°
v=1027.9 A® Z=4 D, = 1.539 gcm™®

v per formula V,=257.0 4°



3.60 weak 3.95 very weak 3.25 medi um 3. 56

weak 3.84 weak 2.88 very weak 3.51 medi um
3.81 medi um 2.80 very weak 3.48 medi um 3.65
weak 2.74 very weak 3.38 very weak 3.61 very
weak e 9856772 very weak 3.25 strong 3.58 pcTERISp3LRak
2.64 _weak 3.19 medi um 3.54 weak 3.15 medi um ..
3.50 medi um 3. 11 ‘weak 3. 47 very weak 3.07 medi um
3.41 medi um 2. 93 very weak 3. 36 very strong 2.87 very
weak 3.32 strong 2.81 medi t8 - 3.28 medium 2. 76
weak 3.24 medi um 2. 73 very weak 3.10 weak 2.68
weak 3. 07 weak 2.62 very weak 3.05 medi um 2. 53
weak 2.93 weak 2.43 weak 2. 88 weak 2.40

very weak 2.87 very weak 2.83 medi um
2.66 ¥6PKunique reflections; 834 thérebBsignificantwith he ko (I). 232 parameters refined. . 2. 55

‘S’ec?-f Epgg/ fasitien of all H atoms fbunzd é)? differencg\ﬁgulﬂ-ier maps and reﬁne}é\@o%{:iﬁglﬁr?z
Reliability index R+: 4.20% (wR for all 4934 reflections: 7.93%).

Modification C _
Space group: P2,/C - monoclinic
Cell dimensions:

a=10.982(2) A b = 5.350(1) A c=17.945(3) A
B = 91.59(1)°

v =1053.9 A° Z=4 - D. = 1.501 gem™

v per formula: V,=263.54% '

3073 unique reflections; 1071 thereof significant with 1 > 2o (1). 187 parameté.rs refined.
Position of all H atoms found by difference Fourier maps and refined isotropically.
Reliability index R;: 5,02% (wR:2 for all 3073 reflections: 14.55%).

Modifications A, A', B and C have valuable pharmacological properties; in particular, they
can be used for the treatment of epilepsy.

The modification A or A’ has significant advantages compared with the modification B and
compared with the modification C. Thus, for example, comprehensive thermodynamic
investigations, such as thermomicroscopy, X-ray powder diffractometry, DSC, solubility tests
and other experi'ments, have showri that the modification A or A' surprisingly has
substantially bettsr thermodynamic stability than the modifications B and C. Modification C,
which can be obtained only under specific conditions, is the least stable of the three
modifications. The crystals of the modification C are converted into modification B at as low
as room temperature within a few weeks. The modification C is converted either into the
modification A or A' or into the modification B, depending ori experimental conditions.



-7- . 2. 46 Weak

2.44 weak 2. 37 weak Si ngl e crystal
X-ray analysis: Crystal quality and unit cell of nodifications A B, and C
were verified by Wissenberg and precession photographs. The intensities
wer e neasurveologiss7ae f our - axi s Nonius CAD-4 diffractoneter. Pag/Erbs/esdtur es
were solved with the SHELXS-97 and refined with the SHELXL-97 software. .
Modi fication A Space groups Pna2[err] - orthorhonbic Cell dinmensions: :

a = 24.756 (5 A b =23.069 (4)A ¢ =5.386 (1 )A v =.3075.9 Alerr]
Z=12 Dlerr] =1.543 gcnferr4g- v per formul a: Vierd =
256.3 Al err] 9011 uni que reflections; 2479 thereof significant with I >

2[err] (1). 557 paraneters refined. Position of all H atons found by
difference Fourier maps and refined isotropically. Reliability index
Rlerr]: 3.65% (WR[err] for all 9011 reflections: 11.34%. Modi fication B
Space group: P 1 -triclinic Cell dinensions: a = 5.326(1) A b =

11.976(2) It'?\s pargcjar}yam%g%rﬁ)forpﬂmg that its pharmaceutical formulation ensures high and
reproducible stability over a long period. These preconditions are fulfilled by incorporation ot
the compound 1-(2,6-difluorobenzyl)-1H-1,2,3-triazole-4-carboxamide of the crystal
modification A or A’, owing to its high thermodynamic stability. In particular, this is displayed
in a solid pharmaceutical dosage form.

A constant stability also permits reproducible bioavailability of an active ingredient. if an
active ingredient is subjected to a conversion process, this may readily also cause the
bioavailability to fluctuate, which is undesirable. Accordingly, pharmaceutical active
ingredients or polymorphic forms thereof which are of primary interest for pharmaceutical
developments are those which exhibit high stability and do not have the above-mentioned
disadvantages. The crystal modification A or A’ fulfils these preconditions.

Furthermore, the modification A or A’ has, for example, a slower dissolution rate in water or
in gastric fluid (so-called "slow-release effect”). This effect can be utilized primarily for long-
term therapy where a siow or delayed release is desired.

The invention relates to the modification A of 1-(2,6-difluorobenzyl)-1H-1,2,3-triazole-4-
carboxamide, characterized by the following absorptions in the infrared spectrum (KBr pellet
- transmission method): bands at 3092 cm™ and 3412 cm’™.

The invention relates to the modification A of 1-(2,6¢difluorobenzyl)-1 H-1,2,3-triazole-4-
carboxamide, characterized by characteristic lines with interplanar spacings (d values) of
105A,5.14A,484 A, 455A,4.34A,4.07A,351A,348A,325A,3.19A,3.154,3.07
A and 2.81 A, determined by means of an X-ray powder pattern.

The invention relates to the modification A of 1-(2,6-difluorobenzyl)-1H-1,2,3-triazole-4-
carboxamide, characterized by the characteristic lines with interplanar spacings (d values)



a = 107.22(3) = 92.17(3) [err] = 102.11(3) v = 1027.9
Alerr] Z=4 Derr] = 1.539 gcnjerr] v per

formul a Vlerr] = 257.0 Alerr] WO 98/ 56772

PCT/ EP98/ 03427 - 8- 4934

uni que reflywobssyrex 834 thereof significant with | > 2[ er rpcf/kposndsrz
paraneters refined. Position of all H atons found by difference Fourier.
maps and refined isotropically. Reliability index Rerr]: 4.20% (wWR2 for
all 4934 reflections: 7.93%. Modi fication C Space group: P2[err]/C -

monocl i nic Cell dinensions: a =14®-982(2) A b =5.350(1) A - ¢c =
17.945(3) A [err] = 91.59(1)[err] vV =
1053.9 Alerr] Z=4 Derr] = 1.501 gcnferr] %
per fornul a: Vlerr] = 263.5 Alerr] ,

as shown iri Table 1_.

The invention relates to the modification A of 1-(2,6-difluorobenzyl)-1H-1,2,3-triazole-4-
carboxamide, characterized by an endothermic peak in the range from 230 °C to 260 °C,
the peak temperature being 239-245 °C and the endothermic signal being 209 J/g +/- 10
J/g.

Furthermore, the invention relates to the crystal modification A' which, compared with
modification A, has defects in the crystal lattice.

The invention relates to the modification A’ which, compared with modification A, has
smaller line spacings between the pairs of lines with interplanar spacings 3.68 A and 3.64
A, 351Aand3.48A, and3.19 Aand 3.15 A,

The invention relates to the essentially pure form of the modification A or A’ of 1-(2,6-
difluorobenzyl)-1H-1,2,3-triazole-4-carboxamide. The term "essentially pure form” means
purity of >85%, in particulaf >98%, primarily >99%, based on the modification A or A'.

The invention relates to pharmaceutical preparations comprising the modifiéation AorA' of
1-(2,6-difluorobenzyl)-1H-1,2,3-triazole-4-carboxamide. The invention relates in particular to
corresponding pharmaceutical preparations for the treatment of epilepsy and subindications
thereof. The invention relates to the use of the modification A or A’ of 1-(2,6-diflucrobenzyl)-
1H-1,2,3-triazole-4-carboxamide for the preparation of pharmaceutical preparations, in
particular for the treatment of epilepsy and subindications thereof.

The novel modification A or A' of 1-(2,6-difluorobenzyl)-1H-1,2,3-triazole-4-carboxamide can
be used, for example, in the form of pharmaceutical preparations which comprise a
therapeutically effective amount of the active ingredient, if desired together with inorganic or
organic, solid or liquid, pharmaceutically usable carriers, which are suitable for enteral, for



3073 uni que reflections; 1071 thereof significant with I > 2[err] (1). 187
paraneters refined. Position of all H atons found by difference Fourier
maps and refined isotropically. Reliability index Rerr]: 5 02% (WR err]

for all 3073 reflections: 14.55%. Modifications A, A, B and C have
val uabl e phwowsssrrngi cal properties; in particular, they cpotrbmsisas for
the treatnment of epilepsy. The nodification A or A has significant

advant ages conpared with the nodification B and conpared with the

nodi fication C. Thus, for exanple, conprehensive thernodynam c

i nvestigations, such as thernom croscopyt.-X-ray powder diffractonetry, DSC,
solubility tests and ot her experinents, have shown that the nodification A
or AL surprisingly has substantially better thernodynam c stability than
the nodifications B and C. Modification C, which can be obtai ned only under
specific conditions, is the |least stable of the three nodifications. The

crystals eia:ﬁmsofﬂvcsrfphféméra&dﬁ.mé:ﬁatﬁﬁnmﬁmﬁnowm wOvEi thb@indation Aloraf o | oW
as roomte ?ggerature The nodi fi cat E%%?IS converted

either in 'gﬂﬂm’ﬁ’BEPM)GéiH ,gﬁ-tﬂaqgle-ﬁ‘-camoxgrmdg cap ge sed i PB, dependi ng
on_exper i pRphmtiosSNRich caMbe administered PhteRtérally bf 31 infusion solutions. The
PCT/ EP98/ 03427
phamaceutical preparations may be sterilized and/or may comprise excipients, for example
preservatives, stabilizers, wetting agents and/or emulsifiers, solubilizers, salts for regulating
the osmotic pressure and/or buffers. The present pharmacsutical preparations comprise
~ from about 0.1% to 100%, in particular from about 1% to about 50%, of lyophilisates to

about 100% of the active ingredient.

The invention also relates to the use of modification A or A’ of 1-(2,6-difluorobenzyl)-1H-
1,2,3-triazole-4-carboxamide as a drug, preferably in the form of pharmaceutical
preparations. The dosage may depend on various factors, such as method of
administration, species, age and/or individual condition. The doses to be administered daily
are between about 0.25 and about 10 mg/kg in the case of oral administration, and
preferably between about 20 mg and about 500 mg for warm-blooded species having a
body weight of about 70 kg.

The preparation of modification A or A’ is carried out, for example, as described in the
embodiments below.

Preparation of 1-(2.6-dlfluorobenzyl)-1H-1,2,3-triazole-4-carboxami

Example 1: '

A suspension of methyl 1-(2,6-difluorobenzyi)-1H-1,2,3-triazole-4-carboxylate {about 62
parts by weight), methanol (475.2 parts by weight) and anhydrous ammonia (29.4 parts by
weight) is stirred for about 24 hours at 50-55°C in a closed vessel. The suspension is
cooled to about 20°C and stirred for about a further 2 hours. The product is isolated by
filtration, washed with methanol (240 parts by weight) and dried at 40-60°C in vacuo. Yield:
57.2 parts by weight = 98%. Modification A. _

The starting compounds can be prepared, for example, as follows:



It is particularly inmportant for drug that its pharmaceutical fornulation
ensures high and reproducible stability over a |ong period. These
preconditions are fulfilled by incorporation of the conpound

1- (2, 6-di fluorobenzyl)-1H1, 2, 3-tri azol e- 4- car boxam de of the crystal

nodi ficati wogs/sr72A' , owing to its high thernodynam c st abipbirieyes/dsg?
particular, this is dlsplayed In a solid pharnaceuti cal dosage form A
constant stability also pernmits reproduci bl e bioavailability of an active
ingredient. If an active ingredient is subjected to a conversion process,
this may readily al so cause the bioavaihghility to fluctuate, which is
undesirabl e. Accordi ngly, pharmaceutical active ingredients or polynorphic
fornms thereof which are of primary interest for pharnaceutical devel opnents
are those which exhibit high stability and do not have the above-nenti oned
di sadvantages. The crystal nodification Aor A fulfils these

precondi t AGRifture of 142 élemn@:baeniyl)a Hmélé-ﬂnﬁﬁdlé-ﬂfbalbd%ylw“acld]ﬁ$7.1f puns@yarml e, a

sl ower dissolution rate in tripc.fluyl

e a0hY e Banol Sk At vkt Bo 58 siind ok (T Sa b ght o1

t elr m t her emedffbeatam?ssionw attrsgebway THe saspemsioniiscebied tocabout 20°Cearid stient ifarn
relates tog t i ficati of .. . S .

1205 6 i For AdHRREnp i Hhe Prifuct e spigted by lrapon,and waghed i meEpPLALEP by
the foll opan@;ahelgmmm meld of mbbubict G0rgarts by veight it obtain¢dBy dpyirld att40-60°C in
transm ssbé)‘g"orret hod) : bands at 3092 cnferr] and 3412 cnferr]. The

I nvention ates to the nodification A of

1- (2, 6-di fluorobenzyl)-1H 1, 2, 3-tri azol e-4- carboxam de, characterized by
character E%[*‘@ bines with int erpl anar spaci ngs (d vaI ues) of 10.5 A 5.14
A 4.84 A % 4.34 A, 4.07 A/ 3.51 A 3.48 A 25 A, 3.19 A 3.15 A
3.07 A and WP"A“YQ&@@@##‘W@G (@)1 misadded taa Wmﬁm 11§@f-difipprobenzylire

I ?\Z/egt Icio][lﬂnalze% m&:&)@%a fwgwaﬁ mnlmﬁ &fanl extgmal temperature of sst-100°c whlle
i flugro ri azol.e ar characterize
{he' ohar nElgTG: SABE Op riavies, i Susperon i cores 36 1R And Thel e oy
- filtration, washed with water and dried at about 60°C in vacuo. 1-(2,6-Difluorobenzyl)}-1H-1,2,3-
triazole-4-carboxamide is obtained in this manner; yield: 99.2% by weight. Modification A.

The starting material can be prepared, for exampie, as fbllows:
4-Cyano-1-(2,6-difluorobenzyl)-1H-1,2,3-triazole

A mixture of 2,6-difluorobenzyt azide (34.2 g), 2-chloroacrylonitrile (17.73 g) and water (125 mi)
is stirred for 24 hours at about 80°C. By increasing the extemal temperature to about 130°C,
excess 2-chloroacrylonitriie is distilled off. The semisolid mixture is cooled to about 40°C, -
cyciohexane (50 ml) is added to the suspension and the mixture is brought to about 20°C and
stirred for about 2 hours. The product is isolated by filtration and washed with cyclohexane (75
mi) and then with water (50 ml). The moist product is mixed with water (100 ml), the suspension
is filtered and the product is washed with water (50 ml) and dried at about 60°C in vacuo. Yield:
38.04 g = 86%. '

E)_mmplc_as of the recrystallization of 1-(2,6-diflucrobanzyl)-1H-1.2,3-triazole-4-carboxamide
Example 3:

1-(2,6-Difluorobenzyl)-1H-1,2,3-triazole-4-carboxamide (75.0 g) is dissolved in formic acid



WD 98/ 56772

PCT/ EP98/ 03427 -10- as
shown in Table 1. The invention relates to the nodification A of

1- (2, 6-di fluorobenzyl)-1 H1,2,3-triazol e-4- carboxam de, characterized by
an endot her MO9836@R in the range from 230 [err]C to 260 [ erpdrmpobbfazpeak

t enperat ure _bei ng 239-245 [err]C and the endotherm c signal being 209 J/g

+/- 10 J/qg. Furthernore,sthe invention relates to the crystal
nmodi fication A" which, conpared with nodification A has defects in the
crystal lattice. The invention rel ated3to the nodification A® which,_

conpared with nodification A has smaller |ine spacings between the pairs
of lines with interplanar spacings 3.68 A and 3.64 A 3.51 A and 3.48 A, and
3.19 A and 3.15 A The invention relates to the essentially pure form of
the nodification A or A of 1 -(2,6-

(360 ml) at 50-55°C by stirring. The solution is discharged in the course of 1 hour onto

stirred methanol (375 mi) at about 20°C, a suspension forming. After stirting has been -
continued for 2 hours at about 20°C, the product is isolated by filtration, washed with
methanol (750 mi) and dried at about 60°C in vacuo. Yield: 69.6 g = 92.8%. Modification A.

Example 4: , . _

1-{2,6-Difluorobenzyl)-1H-1,2,3-triazole-4-carboxamide (22.86 kg) is dissolved in formic acid

(111.6 kg) at 58-63°C while stimring. The solution is discharged in the course of about 2 hours

onto stirred methanol (131.9 I) at 20-25°C, after which washing with formic acid (7.6 kg) is carried

out. A suspension forms. After stining has been continued for at least 3 hours at about 20°C, the

product is isolated by filtration and washed with methanol (187.5 I). By drying in vacuo at about
 80°C, the product is obtained as modification A in a yield of 93-94%. |

Exarﬁpla 5:

1-(2,6-diflucrobenzyl)-1H-1,2,3-triazole-4-carboxamide {pure active ingredient; 4.0 g} is
dissolved in 96% ethanol (6§00 mi, without denaturing agent) at about 80°C while stiring. The
solution is filtered into a suction bottle (1 litre) at about 20°C (glass suction filter, pore size 10-20
pm), a suspension forming. After stirring has been continued for 5 minutes at about 20°C and for
15 minutes at about 0°C, the product Is isolated by filtration (about 0° to about 20°C). The
solvent-moist product (9.6 g) is investigated without subsequent drying. Modification A'.

Formulation Example 1:
Film-coated tablets each containing, for example, 100, 200 or 400 mg of modification A or
A’ of 1-(2,6-difluorobenzyl)-1H-1,2,3-triazole-4-carboxamide with the following composition

per dosage unit:

Core material mg mg mg




di fl uorobenzyl)-1H1, 2, 3-tri azol e- 4-carboxani de. The term "essentially pure
form neans purity of >95% in particular >98% primarily >99% based on
the nodification A or A. The invention relates to pharnmaceuti cal
preparations conprising the nodification A or A of

1- (2, 6-di f messsEizzyl ) - 1H- 1, 2, 3-tri azol e- 4- car boxam de. TIFRCIVRPI®OR42ON
relates in particular to correspondi ng pharmceutical preparations for.the
treatment of epil epsy and subindications thereof. The invention relates to
the use of the nodification A or A" of 1-(2,6-difluorobenzyl)-

1H 1, 2, 3-triazol e-4-carboxam de for thelg¢reparati on of pharmaceutical-
preparations, in particular for the treatnent of epilepsy and

subi ndi-cati ons thereof. The novel nodification A or A of

1- (2, 6-di fl uorobenzyl)-1H 1, 2, 3-tri azol e-4-car boxam de can be used, for
exanple, in the formof pharmaceutical preparations which conprise a

t her apeut pgtlelivgredibct i ve anowpo.0®f the act 208.00ngr edi ent ,400f00desi r ed

together with inor Hr org , solid or Liguid, pharmaggutically
usabl e caf\PWs'ﬁﬁﬁ’%fﬁﬁc@ sui tad[;% e for ent er{IﬂI?,g f or bl WO 98/ 56772

PCT/ EP98/ Madacfystaliine cellulose 36.62 _ 73.25 146.501 1 -
%Sﬂ?: ga?hgﬁlﬂmﬁpg?&&k&ﬁ#'?fl adrg ggstrati oh. kglopher mor g, t g gaovel
(2, 6-difl celludsenzyl )-1H 1, 2, 3-tri azol e- 4- car boxam de can be used in the
formof yactose 20.00 4000 80.00
Magnesium stearate 2.00 4.00 8.00
Maize starch 10.00 20.00 40.00
Sodium carboxymethyl- 5.00 10.00 20.00
- cellulose _ '
Sodium lauryisulfate . 0.50 1.00 2.00
Film coat mg : - mg mg
Hydroxypropyimethyl- 3.22 _ 6.43 - 12.87
cellulose
Red Iron oxide ' 0.04 0.09 0.18
Polyethylene glycol 8000, 0.58 - 1.16 2.32
flakes '
Talc 2.33 4.66 9.31
Titanium dioxide 0.83 1.66 3.32

The active ingredient is granulated with demineralised water. Milled factose, maize starch,
Avicel PH 102, cellulose-HP-M-603 and sodium lauryisulfate are added to the above
mixture and granulated with demineralised water.

The moist material is dried and milled. After the addition of the remaining ingredients, the
homogeneous mixture is compressed to give tablet cores having the stated active
ingredient content.



preparations which can be adm nistered parenterally or of infusion

sol utions. The pharnmaceutical preparations nmay be sterilized and/ or may
conpri se excipients, for exanple preservatives, stabilizers, wetting agents
and/or enmulsifiers, solubilizers, salts for regulating the osnotic pressure
and/ or buf W& 9%8/56718e present pharnmaceutical preparations coPGI/ERS/08420m about
0.1%to 10Q% in particular fromabout 1%to about 50% of |yophilisates to

about 100% of the active ingredient. The invention also relates to the
use of nodification A or A of 1-(2,6-difluorobenzyl)-1H
1,2, 3-triazol e- 4- carboxani de as a drug-1Breferably in the form of -

phar maceuti cal preparations. The dosage nay depend on various factors, such
as nethod of admi nistration, species, age and/or individual condition. The
doses to be administered daily are between about 0.25 and about 10 ng/kg in
the case of oral adm nistration, and preferably between about 20 ng and
about 500 ng for Warmbl ooded speci es having a body wei ght of about 70 kg.

- The Prepayqj il Ahreasth bidiéd W ;éf%céamﬁ.cﬁ%rfsh%@&méasprmle as

descri bed i n Pr epar at1 on

1- (2, 6- di mmm #zg/h;teqwqg Mﬁduq?ermwsemetfeomaﬁm“@'ﬁwnk of

suspensi O%Qﬁoirm{h@%oﬁs(:&oﬁal‘?dlﬂ uor obenzyl)-1H1, 2, 3-tri azol e-4-car boxyl ate
(about 62 parts by weight), methanol (475.2 parts’ by wei ght) and anhydrous

ammoni a (29.4 parts by weight) is stirred for about 24 hours at 50-55C in a

clbosed v]?ﬁhﬂlmhon isdcool ed to about 20[err]C and sti rrﬁddf or ]
rochanol  Hau b Yy FTr dvebitihe K polis dbeuiaere, B b, Ve o

57.2 parts by wei ght = 98% Modification A. The starti ng conmpounds can be
prepar ed, ngur 5 sﬁc’:Ws t?\e FEI'SRJIRM ergztraofthe powder of modification A, B and C.

In both Figures, the modification A is denoted by the symbol *, the modification B by the
symbol ** and the modification C by the symbol ***,
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m xture of 1-(2,6-difluorobenzyl)-1H 1, 2,3-triazol e-4-carboxylic acid
(167.1 parts by weight), nethanol (552 parts by weight) and 96% sul furic
acid (35. 7wmesiss7ay wei ght) is stirred for about 5 hours apc¥grssoierr]C.
The suspension is cooled to about 20[err]C and stirred for about a further
2 hours. The product is isolated by filtration and washed wi th net hanol
(198 parts by weight). A yield of about 160 parts by weight is obtained by
drying at 40-60C in vacuo. Exanpl e 216N sodi um hydroxi de solution £0.11
m) is added to a m xture of 4-cyano-1-(2, 6-difluorobenzy)-
1H1,2,3-triazole (220 g) and water (44 m) at an external tenperature of
95-100[err]C while stirring. After 90 m nutes, the suspension is cooled to
10[err] C and the product is isolated by filtration, washed with water and
dried at err]C in vacuo. 1-(2,6-Difluorobenzyl)-1H1, 2, 3-

triazol e-ﬂ}caﬁc‘%%m de is obtained in this manner yield: 99.2% by wei ght.
Modi fication A The starting material can be prepared, for exanple, as
fol l ows: #- Cy ansificatiér?Af tef dontpouhé nAg)6)difludrdbenzi)-1 Hi1;,Bitriazolerd-x t ur e of
2,6-di fl uorobenzyl %ig’e &34. 2 g), 2-chloroacrylonitrile (17.73 g) and

wat er (12@%")"‘"1' odithe forg lFor 24 hours at about 80[err]C. By increasing the
external tenperature to about 130[err]C, excess 2-chloroacrylonitrile is
distilled off. The sem solid m xture isgcooled to about 40[err]C,

cycl ohexane (50 m) is added to the suslpension and the m xture i s brought
to about 20[err]C and stirred for oD hoyrs. The product is isolated by
filtration and washed with cycl ohexane (7 L% and then with water (50 m).
The noi st product is mxed with water (0 N, the suspension is filtered
and the product is washed with water ( m’) and dried at about 60[err]C in
vacuo. Yield:

characterized by characteristic lines at interplanar spacings (d values) of 10.5 A 5.14A,
484A,455A, 434A,407A,3514,348A,325A,3.194,3.15A,3.07A,281 A,
detsrmined by means of an X-ray powder pattern.

2. Modification according to Claim 1, characterized by an X-ray powder pattern having
the following characteristic lines at interplanar spacings (d values) of 10.8 A (weak), 10.5 A
(medium), 6.6 A (weak), 5.63 A (weak), 5.25 A (weak), 5.14 A (medium), 4.94 A (weak),
4.84 A (very strong), 4.55 A (strong), 4.42 A (very weak), 4.34 A (medium), 4.23 A (very
weak), 4.16 A (weak), 4.07 A {medium), 4.01 A (weak), 3.68 A (very weak), 3.64 A (very
weak), 3.60 A (weak), 3.56 A (weak), 3.51 A (medium), 3.48 A (medium), 3.38 A (very
weak), 3.25 A (strongi, 3.19 A (medium), 3.15 A (medium), 3.11 A (weak), 3.07 A (medium),
2.93 A (very weak), 2.87 A (very weak), 2.81 A (medium), 2.76 A (weak), 2.73 A (very
weak), 2.68 A (weak), 2.62 A (very weak), 2.53 A (weak), 2.43 A (weak), 2.40 A (very
weak).

3. Modification according to Claim 1 or 2, characterized by the following absorptions in
the FT-IR spectrum (KBr pellet - transmission method) 3092 cm™ and 3412 cm’™.

—_—
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38.04 g = 86% Exanpl es of the recrystallization of 1
-(2,6-difluorobenzyl)-1H 1, 2, 3-tri azol e- 4-car boxan de Exanple 3: 1
-(2,6-Difluorobenzyl)-1H 1, 2, 3-tri azol e-4-carboxanm de (75.0 g) is dissolved
in formc acid WD 98/ 56772 -

PCT/ EP98/ 03w ksrse772 PCT/EP98/03427

(360 m) at 50-55[err]C by stirring. The solution is discharged in the .
course of 1 hour onto stirred nethanol (375 m) at about 20C, a suspension
formng. After stirring has been continued for 2 hours at about 20C, the
product is isolated by filtration, wasbqg.with methanol (750 n) 'and dried
at about 60[err]C in vacuo. Yield: 69.6 g = 92.8% Modification A

Exanpl e 4: 1-(2,6-Difluorobenzyl)-1H, 2, 3-tri azol e- 4-carboxam de (22.86 kgQ)
is dissolved in formc acid (111.6 kg) at 58-63[err]C while stirring. The
solution is discharged in the course of about 2 hours onto stirred nethanol
(131.9 1) at 20-25[err]C, after which washing with formc acid (7.6 kg) is
carried out. A suspension forns. After stirring has been continued for

| east 3 hdurs Modifisatinn sugpeing)te Claime3, sharagterized:by the fellowingApspptiensipitas, and
washed Wi tgh | BEddaaRsh (KBieiier J tansiissidh Yhdifod) 3442 8BS, BOSK 1684, 1560, 1473,

1397, 1325, 1300, 1284, 1235, 1125, 1053, 1038, 1014, 885, 840, 799, 781, 723, 688 and
640 cm™.

5. Modification according to any one of Claims 1-4, characterized by the following
absorptions in the FT-Raman spectrum (powder - reflection method 180°): 3093, 2972,
1628, 1614, 1558, 1465, 1446, 1393, 1279, 1245, 1147, 1080, 1061, 1036, 1014, 840, 724,
651, 667, 550, 499, 437 and 368 cm™.

6. Modification A according to any one of Claims 1-5, characterized by an endothermic
peak in the range from 230 °C to 260 °C, the peak temperature being 239-245 °C and the
endothermic signal being 209 J/g +/- 10 J/g.

7. Modification A’ of the compound 1-(2,6-difluorobenzyl)-1H-1,2,3-triazole-4-
carboxamide, characterized in that it is identical to the modification A according to any one
of Claims 1-6 but has defects in the crystal lattice.

8. Modification A' according to Claim 7, characterized by line spacings, smaller
compared to modification A according to any one of Claims 1-6, between the pairs of lines
at interplanar spacings 3.68 A and 3.64 A, 3.51 Aand 3.48 A, and 3.19 Aand 3.15 A,

8. Modification A or A' according to any one of Claims 1-8 in essentially pure form.
10.  Pharmaceutical preparations comprising the modification A or A’ of the compound 1-

(2,8-difluorobenzyl)-1H-1,2,3-triazole-4-carboxamide according to any one of Claims 1-9
and pharmaceutically usable excipients and additives.
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60[err] C, the product is obtained as nodification Ain a yield of 93-94%
Exanple 5: 1-(2,6-difluorobenzyl)-1H1, 2, 3-tri azol e-4-carboxam de (pure
active ingredient; 4.0 g) is dissolved in 96% et hanol (500 m., without
denaturing agent) at about 80[err]C while stirring. The solution is
filtered i wooessegurti on bottle (1 litre) at about 20[ err] Ceéeepoxnagict i on
filter, pore size 10-20 [err]mnm), a suspension formng. After stirring has
been continued for 5 m nutes at about 20[err]C and for 15 m nutés at about
Oferr]C, the product is isolated by filtration (about O[err] to about 20C).
The sol vent-noi st product (9.6 g) is inygstigated w thout subsequent
drying. Mdification A . Formul ati on Exanple 1: Filmcoated tablets
each containing, for exanple, 100, 200 or 400 ng of nodification A or A of
1- (2, 6-di fluorobenzyl)-1H 1, 2, 3-tri azol e-4-carboxam de with the foll ow ng
conposition per dosage unit: Core materi al ngy ny
110 36 the’modification A or A’ of 1-{2,6-difluorobenzyl)-1H-1,2,3-triazole-4-

ny
PCT/ EP98/ 03427
carboxamide according to any one of Claims 1-9as a phannaceutica preparanon

12.  Use of the modification A or A’ of 1-(2,6-difluorobenzyl)-1H-1,2,3-triazole-4-
carboxamide according to any one of Claims 1-9 for the preparation of pharmaceutical
preparations for the treatment of epilepsy and subindications thereof.

13. A modification of the compound 1-(2,8-difluorobenzyl)-1H-1,2,3-triazole-4-
carboxamide characterized by bands at 3412 cm™ and 3082 cm”™ in the FT-IR spectrum.

14. A modification of the compound1-(2,6-difluorobenzyl)-1H-1,2,3-triazole-4-
carboxamide characterized by a band at 1080 cm™ in the FT-Raman spectrum.

15. ' A pharmaceutical preparation compriéing a modification according to claim 13 or 14
and pharmaceutically usable excipients and additives.
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Active ingredient 100. 00 200. 00 400. 00

Anhydrous, colloidal silica 0.88 ' . 1.75 3.5

M crocrystal line cellul ose 36.62 73.25 146. 50

Hydr oxypr opyl net hyl - 5.00 10. 00 20. 00

cel | ul ose WOOBSEHA2 20. 00 40. BST/EPIS/3427

80. 00 Magnesi um stearate 2.00 4.00 8.100
Mai ze starch '+ 10. 00 1/2 20. 00 40. 00 Sodi um
car boxynet hyl - 5.00 10. 00 20. 00 cel l ul ose

Sodi um | auryl sul tate 0.50 1.00 2.00 =Film
coat ny ny ny

Hydr oxypr opyl net hyl - 3.22 6.43 . 12.87
cel | ul ose ReYoLFOR OXi de _ 0.04 0.09

0.18 PonethyPene gl ycol 8000, 0.58 1.16 2.32

fl akes Tal c 2.33 4. 66 9.31

Ti t.ani um di oxi de 0. 83 1.66 3.327 The
active ingredient is granulated with dem neralised water. MIled | actose,
mai ze starch, Avicel | sul fate

are added to the abov
The noi st terial is
i ngredi en®W, the honobgeNepusf m xture is conpres
having the stated acti vefl

A
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4006 3500 3000 2500 2000 1750 1500 1250 1000 750
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WD 98/ 56772

PCT/ EP98/ 03427 - 15- The
tabl et cores are coated with the filmcoat which is forned fromthe
appropriate ingredients, the latter being dissolved or being suspended in
wat er _or i @AM Zanpunt s of et hanol with 5% of isopropanoPCI/EPIB®347i pti on
of the Figures Figure 1 shows the FT-IL,R,spectra of the KBr pellets of

nodi fications A, B and C. + Figure 2 shows the FT-Raman spectra of the
powder of nodification A, B and C In both Figures, the nodification Ais
- denoted by the synbol *, the nodification B by the synbol and the «

nodi fication C by the synbol ***,
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Patent.:Caims 1. Modification Ain essentiall f
conmpound 1-(2, 6-difluorobenzyl)-1H 1,2,3-triazol gﬁé%%ﬂéﬂﬁﬂ

formul a [err]
characterized by characteristic |ines at interplanar spacings (d val ues) of
10.5 A, 5.14 A 4.84 A 4.55 A 4.34 A 4.07 A 3.51 A 3.48] ;
3.19 A 3.15 A 3.07 A 2.81 A determ ned by neans of an X- ém- SHEFT
pattern. 2. Modi fication according to Claim1, character d by an
X-ray powder pattern having the follow rd6characteristic lin s a13 ,€‘ u gggg
I nt er pl anar spaC| ngs (d values) of 10.9 A (weak), 10.5 A (ngdiju
(weak), 5.63 A (weak), 5.25 A (weak), 5.14 A (nedium, 4.94 |A (vveaK)
Patent Claims
1. Modification A in essentially pure form of the compound 1-(2,6-difluorobenzyl)-1H-

1,2,3-triazole-4-carboxamide of the formula

HN

-

characterized by characteristic lines at interplanar spacings (d values) of 10.5 A 5.14 A,
484 A 455A, 434A, 407A,351A,348A,325A,3.19A,3.154,3.074A,281A4,

determined by means of an X-ray powder pattern.

2. Modification according to Claim 1, characterized by an X-ray powder pattern having
the following characteristic lines at interplanar spacings (d values) of 10.9 A (weak), 10.5 A
(medium), 6.6 A (weak), 5.63 A (weak), 5.25 A (weak), 5.14 A (medium), 4.94 A (weak),
4.84 A (very strong), 4.55 A (strong), 4.42 A (very weak), 4.34 A (medium), 4.23 A (very

weak), 4.16 A (weak), 4.07 A (medium), 4.01 A (weak), 3.68 A (very weak), 3.64 A (very

weak), 3.60 A (weak), 3.56 A (weak), 3.51 A (medium), 3.48 A (medium), 3.38 A (very
weak), 3.25 A (strong), 3.19 A (medium), 3.15 A (medium), 3.11 A (weak), 3.07 A (medium),
2.93 A (very weak), 2.87 A (very weak), 2.81 A (medium), 2.76 A (weak), 2.73 A (very
weak), 2.68 A (weak), 2.62 A (very weak), 2.53 A (weak), 2.43 A (weak), 2.40 A (very

weak).

3. Modification according to Claim 1 or 2, characterized by the following absorptions in
the FT-IR spectrum (KBr pellet - transmission method) 3092 cm™ and 3412 cm™.
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4.84 A‘'(very strong), 4.55 A (strong), 4.42 A (very , ( i

4.23 A<(very weak). 4.16 A (weak), 4.07 A (nedium, WW&%&N?%HQET
(very weak), 3.64 A (very weak), 3.60 A (weak), 3.56 A (weak). 3.51 A
(medium, 3.48 A (nedium, 3.38 A (very weak), 3.25 A (st E@WSH
(medium). 3.15 A (medium), 3.11 A (weak), 3.07 A (nediun) p= e pfIEET
weak), 2.87 A (very weak); 2.81 A (nedium, 2.76 A (weak), [2.73 A (very
weak), 2.68 A (weak), 2.62 A (very weak), 2.53 A (weak), |2 44 2 &liE 4899
2.40 A (very weak). 3. Mbdi fi cati on-3&cor di ng to daiml or 2,
characterized by the follow ng absorptions in the FT-1R gpectrum (KBr
pellet - transm ssion nethod) 3092 cnferr] and 3412 cni ek}=

REPLACEMVENT SHipebification accordlng to Claim 3, characterized by the followmg[; absorptidn&-in the!.
Modi fication accordi alm 3, characteri zed

absor pt i offid- lﬁﬁmﬁ@um%Bmll%ctrammeﬂBa meshod)i 3412, F’iﬁ%rﬁoggi ?ﬁ%é@%%d}‘msmz

3189, 30933%3143251%&3 1%6331231539?25 4933, 1034)49014,5%bs, é265/w9911§5 723305883986
1014, 885, 840,. 799, 723,688 'and 640 cr‘r{ err]. 5. fication

‘accor di ngﬁﬂﬂcahy one of CI aims 1-4, characterized by the foI I ovm ng
absorptions in the FT-Raman spectrum (powder - reflection nethod 180[err]):
3093, 2972,

1628, 1614 51558 Motiifeatian scamding 1o amy oneiaf Claims 193 chareeterizesbiy therfallamng 724,

691, 667, BelpiidiEin tHe FTHYMaPSodtuR (pbwder - reflection method 180°): 3093, 2872,
1628, 1614, 1558, 1465, 1446, 1393, 1279, 1245, 1147, 1080, 1061, 1036, 1014, 840, 724,
691, 667, 550, 499, 437 and 368 cm™.

—
6. Modification according to any one of Claims 1-5, characterized by an endothermic
peak in the range from 230 °C to 260 °C, the peak temperature being 239-245 °C and the
endothermic signal being 209 J/g +/- 10 J/g.

7. Pharmaceutical preparation comprising the modification A of the compound 1-(2,6-
difluorobenzyl)-1H-1,2,3-triazole-4-carboxamide according to any one of Claims 1-6 and
pharmaceutically usable excipients and additives.

8.  Use of the modification A of 1-(2,6-difluorobenzyl)-1H-1,2,3-triazole-4-carboxamide
according to any one of Claims 1-6 as a pharmaceutical preparation.

N 9. Use of the modification A of 1-(2,6-difluorobenzyl)-1H-1,2,3-triazole-4-carboxamide

according to any one of Claims 1-6 for the preparation of a pharmaceutical preparation for
the treatment of epilepsy and subindications thereof.
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6. . Mbdi-fi cation according to any one of ' O ai ns 1MW§MEM®SHE&T
, -5

gndotherm c peak in the range from 230 [err]C to 26 e peak

t enper ature being 239-245 [err]C and the endothermic signal being 209 J/g
+/- 10 J/g. 7. Phar maceuti cal prepg-ation conprising the nodification
A of the conpound 1-(2, 6- difluorobenzyt)-1H1,2, 3-tri az

H-E~4—6- B3O X- B —
according to any one of Clains 1-6 and phar maceuti cal |y RBBI ACEMENDI SHEET

and additives. 8. Use of the nodification A of 1 |
-(2,6-difluorobenzyl)-1H1, 2, 3-tri azol e- 4- car boxam de acgof di nfré!?p%% ohe
of Clainms 1-6 as a pharnmaceutical preparation. 9. Use of

nodi fication A of 1 -(2,6-difluorobenzyl)-1H1,2,3-triazel
accordi'ng Abstragty one of Clainms 1-6 for the preparation of a pharnmaceuti cal
- preparation for the treatnent of epilepsy and subi ndi cat Foms—thereof:

Crystal modification of a phammaceutical agent

The invention relates to the novel modification A or A’ of the compound 1-{2,6-
difiuorobenzyl)-1H-1,2,3-triazole-4-carboxamide of the formula

HN
N~

its use and pharmaceutical preparations comprising this crystal modification.



