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The invention relates to the crystalline form of the hydrochloride of the compound (R)-
(9)-2-{N-[4-(1,1-dioxido-3-0x0-2,3-dihydro-benzisothiazol-2-yl)-butyl}-aminomethyl}-

- chroman, processes for the preparation and the use in medicaments, in particular in
medicaments having a neuroprotective actio_ri. | | .

The hydrochloride of the compound R)H-)-2-{N-[4<(1,1-dioxido-3-ox0-2,3~dihydro-
benzisothiazol—Z-yl)—bmyl]-aminomethyl}-cln'oman has the formula (I)

and is designated below as DBCH. The compound of the formula (I) is disclosed, for '

example, in European Patent Specification EP 352 613 as Example 92 H and, owing
to its properties as a 5-HT,, agonist, is proposed, inter alia, as a neuroprotective active
substance in medicaments, in partlcular for the treatment and prevention of neuronal
degenerations due to ischaemic eﬂ'ects, such as a stroke.

Mthepaternspeciﬁcaﬁmmanioned,theprepm'atimofDBCHisalsod&mibed-Itis |

carried out in general by reacting the optically active 2-aminomethylchroman with N-4-
bromobutylsaccharin in an inert solvent in the presence of a base. In this way, the
compound DBCH is obtained in a crystalline modification (referred to below as
modification IT). The melting point is stated as 192-194°C.

It has been found that modification II is metastable and undergoes partial conversion
at high humidity (85% relative hutmdlty, room tempgatl.ne) For this reason, it is only
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of limited suitability for use in pharmaceutical formulations.

Surprisingly, a crystalline form of the hydrochioride of (R)-(-)-2-{N-[4-(1,1-dioxido-3-
ox0-2,3-dihydro-benzisothiazol-2-yl)-butyl}-aminomethyl}chroman (referred to below
as modification V), which does not have these disadvantages, has now been found.
_ This crystalline form of DBCH is thermodynamically stable and does not undergo
conversion even at high atmospheric humidity (85% relative humidity, room
temperature). For this reason, it is parﬁcularly _suitable for solid medicament

formulations.

The crystalline form (modification V), according to the invention, of DBCH is defined
by the following physicochemical parameters: '

1. The melting pomt of the crystalline form according to the mventlon cannot be
determined experimentally since a solid-solid phase transition takes place on
heating at about 60°C to give modification I (endothermic peak in DSC
thermogram, Fig. 1). The heat of transition is 24 J/g.
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"THe invention relates to .the cystalllne formof the hydrochloride of the
conpound (R)-
“(-)-2-{N-[4-1, 1- dIOXIdO 3 0x0- 2, 3 di-hydr o- benzi sot hi azol. - 2- yl)- butyl]-an1np

met hyl }-2-yl) 184 8l1)2 fhities O chr oman processes for the
preparati-on and the use | nmsw caments, in _particular in medi canents -
havi ng a.neuroprotective action -3- b :

2. X-Ray diffraction pattern (cf. Figure 2): .

F MdV | MdV | ModV Mod. V
~ [2 Theta] .[2 Theta] || [2 Theta] | [2 Theta]
9.7 25 |- 284 35.1
5 11.5 26 277 353
| 123 232 292 357
126 | 240 23 | 362
134 244 || 298 36.4
14.5 247 301 36.7
10 157 | 249 31.1 37.0
| 16.8 258 || 318 374
169 26.0 326 376
175 26.3 ETH
183 26.9 34.1
15 19.4 274 343
204 | 279 347
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The hyror| de of the conpound
(R-(-)- 2{N—[4(11d|0X|d030x023d|hydro- _
“benzi sot bi azol - 2-yl) - buyI] am nomat hyl } - chronman has the forrula (1) -lerr]

MV | ModV | ModV MdV |
] | fer] [ fem?) o] |
621 1010 [ 1373 2847
5 672 1021 ]| 1408 2873
680 1044 1445 2899
716 | 1059 1458 2930
731 1106 1488 | 2949
743 1137 1585 2961
10 " 752 1153 | 1603 2993
783 1179 1690 3025
800 1197 1733 3073
835 213 | 2389 3097
n 849 1242 || 2424 | 3189
15 876 1242 2448 3444
897 1248 - 2541 |
910 1288 1 © 2571
927 1305 2673
940 1320 2701
20 o067 | 138 || 2785
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and is designated bel ow as DBCH The conpound of the formula(l) is

di scl osed, for 10 ~ exanple, in European.Patent.Specification EP 352 613
-as Exanple 92 H and omﬁng' to its properties as-a 5-HIferr] agoni st
i's proposed, ja&iaA oy wiH#RéOt ect i ve active substance in C
‘medi canent, in par I cul ar “treatment and prevention of neuronal -
degenerations due to ischaenic effects, sufk as a stroke.
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T the pat ent spefibati-on mentioned, the prparation of DBCH is -al so

described. It .is 15 carried out in general by reacting the optically
~active 2-am nonet hyl chroman with N4- " bronobutylsaccharin in an inert -
solvent in thg ArFS2yLE Scdifes! N this way, the conpound DBCH is
obtained in a crysta 1 |C|on(referredto bel ow as )
modi fication 11). The nelting point is stdied as 192-194C.

10

15

2 485

-

Been Replaced

"
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6.  Raman spectrum (cf. Figure 6)

ModV | ModV Mod. V Mod. V
o] | fentl | ] [enn]
9 644 1379 - 3044
105 680 1394 3061
19 739 1411 3082

142 763 1433

174 988 1462

234 T 1016 1476

ll 286 1033 1600

309 1062 |l - 1613

348 1158 1736

393 1181 2869

419 1223 2900

“ 487 1245 2033

513 1288 2963

587 1307 - 2983

595 | 1321 2991

23 1351 3028

The modification V differs substantially from the modification II in its
physmochexmcal patametets (DSC mcltlng behaviour, X-ray diffraction pattern, IR

spectrum, solid-state “C-NMR spectrum, FIR spectrum and Raman spectrum (cf.
Figures 1 to 6)). The melting poxnt of the modlﬁcatlon II is 195°C (DSC, heating

rate 10 K/minute).
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The preparation of the crystalline form according to the invention (modification V of '
DBCH) is carried out in general by suspending DBCH of modification IT in water or

inert organic substances, for example lower alcohols, ketones or alkanes, until the

desired degree of transformation is reached, particularly preferably until quantitative

transformation info modification V. As a rule, this transition takes place at

temperatures of 0°C to 35°C, preferably at 30°C. The resulting crystals of

modification V are separated off and, in order to remove solvent present, are dried at

room temperature in vacuo or at elevated temperature until the weight remains
constant.

The crystalline modification V, according to the invention, of DBCH can be
converted in a known manner into the customary formulations, formulations in
which the crystalline active substance is present in solid form, such as, for example,
tablets, sugar-coated fablets, pills, granular aerosols, suppositories and suspensions,
being suitable. Here, the active substance is converted into the suitable formulation

using inert nontoxic pharmaceutically suitable excipients and carriers.

\
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of limted suitability for use in pharnmaceutical fornulations.
Surprisingly, a crystalline form of the hydrochl ori de of
(R-(-)-2-{N-[4-(1, 1 dIOXIdO 3-
0x0- 2, 3-di hygpox e A %6 I)-butyl] am nonethyl)chrorran (referred
to beI ow as nodl 3 1 V), which does-not have these di sadvant ages,’
has now been found. -9-

0.5 gofDBCHofmodlﬁcatlonII1ssuspendedm8mlofaoetone.methanol(7 1) and
. stirred for 5 days at room temperature.- The residue is filtered off and is dried at room
5 temperaturemvawommlﬂlewelghtremamsoonstant. The IR spectrum is recorded

| in order to check for quantitative transformation.

The active substance in the form of modification II is obtained in the synthesis of the

active substance by the addition of about 1.5 mol equivalents of hydrochloric acid.
10  Modification 1I is precipitated from ethanol at about 5-50°C, filtered off, then washed

with ethanol and dried in vacuo at 95—100°C '

—
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"5 Thi s crystalline formof DBCH is thernodynam cally stable and does not

under go conversion even at high atnospheric humdity (85% relative
hum dity, room tenperature). For this reason, it is particularly
suitable foy solj 9 | ganent | formul ati ons. The crystalline
form (nodi f o to the invention, of DBCH | Fred
-10- This Sheet Has Been Replaced
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Example 1

0.5 g of DBCH of modification II is suspended in 7 ml of acetone:ethanol (6:1). The
suspension is seeded with the modification V and stirred for 5 days at 0°C. The
5  residue is filtered off and is dried at room temperature in vacuo until the weight
remains constant. The DSC thermogram is recorded in order to check for quantitative

~ transition.

Example 2

0.5 g of DBCH of modification II is suspended in 6 ml of acetone:ethanol (2:1). The

10  suspension is seeded with the modification V and stirred for 5 days at room
temperature. The residue is filtered off and is dried at room temperature in vacuo until
the weight remains constant. The IR spectrum is recorded in order to check for -
quantitative transition. '

Example 3

15 1.7 g of DBCH of modification II are suspended in 14 ml of acetone:ethanol (6:1).
The suspension is seeded with the modification V and stirred for 6 days at room
temperature. The residue is filtered off and is dried at room temperature in vacuo until
the weight remains constant. The X-ray diffraction pattern is recorded in order to

check for quantitative transition.

| 20 Example 4

0.4 g of DBCH of modification II is suspended in 7 ml of acetone:ethanol (6:1). The
suspension is seeded with the modification V and stirred for one week at 30°C. The
residue is filtered off and is dried at room temperature in vacuo until the weight -

remains constant. The DSC thermogram is recorded in order to check for quantitative



10 By the foll ow ng physi cochem cal paraneters: 1. The nel ting
point of the crystalline formaccording to the invention cannot be
determ ned experinmentally since a solid-solid phase transition takes place

on e5d7._ 60[err]C to give nodification I
(endot herm Le g ‘%%8&}38 t hermogram Fig. 1). The heat of

transition is 24 J/g. -11 -

transformation.

Example 5

0.5 g of DBCH of modification II is suspended in 10 ml of iso-propanocl. The
suspension is seeded with the modification V and stirred for 6 h at room femperamre.
5  The residue is filtered off and is dried at room temperature in vacuo until the weight
remains coﬁstant. The DSC thermogram is recorded in order to check for quantitative

transition.
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Patent Claims

1. Crystalline form of (R)-(-)-2-{N-[4-(1,1-dioxido-3-0x0-2,3-dihydro-
| benzisothiazol-2-yl)-butyl]-aminomethyl }-chroman hydrochloride.

2. Crystalline hydrochloride according to Claim 1, which undergoes a transition at
5 about 60°C with a heat of transition of 24 J/g.

3. Crystalline hydrochloride according to Claim 1 or 2, characterized by the
following X-ray diffraction data.

Mod. V
[2 Theta] -
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" 2: X-Ray diffraction pattern (cf. Figure 2):

Md.V . - MdV . MdV \\
Le A 31 207-Foreien countri \\\\\\\\\\\\\\\\\\\\\\\\\\\\
-13- .
4. Crystalline hydrochloride according to any of Claims 1 to 3, characterized by
the following IR spéctral data:
MV | MV Mod. V
fem'] [cm] fem™] [em™]
5 o6t | 1010 1373 2847
| 672 1021 1408 2873
680 1044 ‘1445 2899
716 1059 || . 1458 - 2930
731 | 1106 1488 2949
10 43 1137 1585 2961
752 1153 | 1603 2993
—— 1179 1690 3025
800 1197 1733 3073
" 835 1213 2389 3097
15 849 1242 2424 3189 “
876 1242 ' 2448 3444
897 1248 2541 “
910 1288 12571
27 | 1305 2673
20 940 1320 2701
987 1348 2785 J

5.  Crystalline hydrochloride according to any of Claims 1 to 4, characterized by

the following solid-state “C-NMR spectral data:
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" [2 Theta]
22.5
35.3
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" [2 Theta] .[2 Theta] [2 Theta]
28. 4 =

351 5 -
12.3 23.2°

-14-

3

Crystalline hydrochloride according to any of Claims 1 to 5, charactenzedby

~ the following FIR spectral data:
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7. Crystalline hydrochloride according to any of Claims 1 to 6, characterized by

the following Raman spectral data:
Mod. V Mod. V —
[em™] [em™] fear']
644 13 S04
- 1% 3061
e 1411 3082 Il
76 1433 -
988 e ’l
1016 1476
1033 v
1062 . 1613
348 | 1158 76




“10 15. 7 24.9 31.1 - 370
16.8 25.8 © - 31.8 - 374 - ~16.9 26.0
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10 8  Process for the preparation of crystalline hydrochloride according to Claim 7,
~ characterized in that DBCH of modification II is suspended in water or inert
organic substances and quantitatively converted into modification V according

to any of Claims 1 to 7. | '

9. Medicament containing the crystalline hydrochloride according to any of Claims
15 1to7.

10.  Use of the crystalline hydrochloride according to any of Claims 1 to 6 for the
preparation of medicaments.

.



26.9 . 34.1 15 ' 19. 4 - 27.4 34.3

Abstract

The invention relates to the crystalline form of the hydrochloride of the compound (R)-
(-)-2-{N-[4-(1, 1 dioxido-3-0x0-2, 3-dihydro-benzisothiazol-2-yl)-butyl]-aminomethyl}-
chroman, which is present as a stable form at room temperature. The crystalline
modification V of the hydrochloride s suitable in particular for the preparation of solid
medicaments, in particular of medicaments for the treatment of neuronal degenerations.
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Fig.1

| DSC-thermograms of DBCH
Modification II.
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4"‘ " 3. IR spectrum (Figure 3): Mo. V Mod. V |

Mod. V . Mdd.V : [crerr]] —Jcoferr}}—
[cnierr]] ' This Sheét Has Been Re laced
Fig. 2 LI

X-ray pattern of DBCH
Modification II.
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Fig &
13- solid state NMR spectra of DBCH
Modification II.
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Fig. 6
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Raman-spectra of DBCH
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Themvmumrdatsmﬂ:eaysmﬂmeﬁmnofﬁmhydmhlmdeofﬂmwmpmmdm)
(-)-2-{N-[4«(1, 1-d1mndo-3-oxo-2,3-dibydro-bmzsoﬂnaml—2-yl}hnyl}mmmethyl}- _
5 - chroman, processes for the preparation and the use in medicaments, in particular in

The hydrochloride of the compound (R)-(-}2-(N-{4-(1,1-dioaido-3-0x0-2,3-dihydro-
benzisothiazol-2-y1)-butyl}-eminomethyl}-chromen hes the formula (D)

_ | o - .
@:l,ﬂﬂ—m—"\)b xHel
o &G, _

| and is designated below as DBCH. The compound of the formula (I) is disclosed, for

10  example, in European Patent Specification EP 352 613 as Example 92 H and, owing
‘to its properties as a 5-HT,, agonist, is proposed, inter alia, as a neuroprotective active
substance in medicaments, in particular for the treatment and prevention of neuronal
degenerations due to ischaemic effects, such as a stroke.

In the patent specification mentioned, the preparation of DBCH is also described. It is

15  carried out in general by reacting the optically active 2-aminomethylchroman with N-4-
bromobutylsaccharin in an inert solvent in the presence of a base. In this way, the
compound DBCH is obtained in a crystafline modification (referred to below as
modification II). The melting point is stated as 192-194°C.

Ithasbemfmmdthétmodiﬁcatimll ismetasﬁbleandmdergosparﬁal conversion
20  at high humidity (85% relative humidity, room temperature). For this reason, itisonly

Toww || TG
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of limited suitability for use in pharmaceutical formulations.

Surprisingly, a crystalline form of the hydrochloride of (R)-(-)_-Z-{N-[4-(l,l-dioxido-3.-
oxo-2,3-dihydro-benzisothiazol-2-yl)-butyl}-aminomethyl }chroman (referred to below

- as modification V), which does not have these disadvantages, has now been found.

This crystalline form of DBCH is thermodynamically stable and does not undergo
conversion even at high atmospheric humidity (85% relative humidity, room
temperature). For this reason, it is particularly suitable for solid medicament

formulations.

The crystalline form (modiﬁcaﬁon V), according to the invention, of DBCH is defined
by the following physicochemical parameters:

1. The melting point of the cfystalliné form according to the invention cannot be
determined experimentally since a solid-solid phase transition takes place on
heating at about 60°C to give modification I (endothermic peak in DSC
thermogram, Fig. 1). The heat of transition is 24 J/g.

This Sheet Has Been Réplaced
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- Solid-state [err] G-NWR spectrum (Figure 4)
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[ ppM B [ ppni . _ | 159 .

26
2. X-Ray diffraction pattem (cf. Flgme 2)
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5.

FIR spectrum (cf. Figure 5)
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o mav | Mav | Mav | Mav
G [} ‘
s o [ 1w | 304 |
5 1 105 680 ’ 1304 3061 }
1 119 739 1411 w2 |
’ @ | | [
| 174 988 { " 1462 '
1 24 | 1016 t 147 }
10 } 286 1033 i 1600
[ 309 1062 || 1613
348 1158 1736
393 1181 2869
419 1223 2900
15 487 1245 2933
513 1288 2963
587 1307 2983 ’
595 1321 2991 |
623 1351 3028 ’
—

20 The modification V differs substantially from the modification I in its
physicochemical parameters (DSC melting behaviowr, X-ray difffaction pattem, IR
spectrum, solid-state “C-NMR spectrum, FIR spectrum and Raman spectrum (cf.

Figures 1 to 6)). The melting point of the modification 1 is 195°C (DSC, heating
rate 10 K/minute). —
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The preparation of the crystalline form according to the invention (modification V of
DBCH) is carried out in general by suspending DBCH of modification II in water or
- inert organic substances, for example lower alcohols, ketones or alkanes, until the
desired degree of transformation is reached, particularly preferably until quantitati\}e
5  transformation into modification V. As a rule, this transition takes place at
temperatures of 0°C to 35°C, preferably at 30°C. The resulting crystals of
modification V are separated off and, in order to remove solvent present, are dried at
room temperature in vacuo or at elevated temperature until the weight remains
constant. |

10  The crystalline modification V, according to the invention, of DBCH can be
converted in a known manner into the customary formulations, formulations in
which the crystalliné active substance is present in solid form, such as, for example, -
tablets, sugar-coated tablets, pills, granular aerosols, suppositories and suspensions,

~ being suitable. Here, the active substance is converted into the suitable formulation
15  using inert nontoxic pharmaceutically suitable excipients and carriers.

is Sheet Has Been Replaced
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0.5 g of DBCH of modification II is suspended in 8 ml of acetone:methanol (7:1) and
stirred for 5 days at room temperature. The residue is filtered off and is dried at Toom

5  temperature in vacuo until the weight remains constant. The IR spectrum is recorded
“in order to check for quantitative transformation.

. 2 . r : [ ﬁﬁ Io n

The active substance in the form of modification II is obtained in the synthesis of the
active substance by the addition of about 1.5 mol equivalents of hydrochloric acid.

10  Modification II 1s;n'ec1p1tatedﬁ'omeﬂ1anol at about 5-50°C, ﬁltered oﬁ',lhenwashed
with ethanol and dried in vacuo at 95-100°C.
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Example 1

0.5 g of DBCH of modification II is suspended in 7 ml of acetone:ethanol (6:1). The

suspenéion is seeded with the modification V and stirred for 5 days at 0°C. The
residue is filtered off and is dried at room temperature in vacuo until the weight
remains constant. The DSC thermogram is recorded in order to check for quantitative

" transition.

Example 2

0.5 g of DBCH of modification II is suspended in 6 ml of acetone:ethanol (2:1). The
suspension is seeded with the modification V and stirred for 5 days at room |
temperature. The residue is filtered off and is dried at room temperature in vacuo until
the weight remains constant. The IR spectrum is recorded in order to check for

quantitative transition.

1.7 g of DBCH of modification II are suépended in 14 ml of acetone:ethanol (6:1).
The suspension is seeded with the modification V and stirred for 6 days at room
temperature. The residue is filtered off and is dried at room temperature in vacuo until
the weight remains constant. The X-ray diffraction pattern is recorded in order to
check for quantitative transition. '

Example 4

0.4 g of DBCH of modification II is suspended in 7 ml of acetone:ethanol (6:1). The
suspension is seeded with the modification V and stirred for one week at 30°C. The
residue is filtered off and is dried at room temperature in vacuo until the weight

remains constant. The DSC thermogram is recorded in order to check for quantitative
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transformation.

Example §

0.5 g of DBCH of modification II is suspended in 10 ml of iso-propanol. The
‘suspension is seeded with the modification V and stirred for 6 h at room temperature.

5  The residue is filtered off and is dried at room temperature in vacuo until the weight
- remains constant. The DSC thermogram is recorded m order to check for quantitative
transition. - |

R‘JPLA(‘F

R ik

_——

plas

“\\ii\\\\\\\\\\\\\\\\\\\\\



426 | 455 20 485 |
REPLACEMENT SHEET

—'\
* This Sheet Has Been Re

N

1. Crystalline form of (R)-(-)-2-{N-[4-(l,l-dioxido-3-oxo—2,3-dihydro—
‘benzisothiazol-2-yl)-butyl]-aminomethyl }-chroman hy&_irochloxide.

2. Crystalline hydrochloride according to Claim 1, which undergoes a transition at
5 about 60°C with a heat of transition of 24 J/g.

3. | Crystalhne hydrochlonde accordmg to Claim 1 or 2, characterized by the
following X-ray diffraction data. o '
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4, Crystalline hydrochloride according to any of Claims 1 to 3, characterized by
. the following IR spectral data:
f“ ""T
G T I o T N o R T v B
5 ! 621 1010 1373 " 2847 {
672 1021 * 1408 | 2873 ]
680 | 1044 1445 2899 |
716 1059 1458 - 2930 t
l 731 1106 1488 2949 |
10 b oM | 137 | 1585 12961 t
752 1153 ‘ 01603 | 2993 !
s | 1179 1690 3025
800 1197 1733 3073 '
835 1213 2389 3097
15 " 849 1242 2424 3189 ‘
876 1242 2448 3444
897 1248 2541 {
910 1288 2571 1
927 1305 | 2673 | |
20 940 1320 , 2701 l
| 987 1348 2785 i

5.  Crystalline hydrochloride according to any of Claims 1 to 4, characterized by
the following solid-state "CNMR spectral data:

T This Sheet Has B

L . |1



7 6. Raman spectrum (cf. Figure 6) Mbd. V

MoV Mod V
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6.  Crystalline hydrochloride according to any of Claims 1 to 5, characterized by
the following FIR spectral data:
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10 8  Process for the preparation of crystalline hydrochloride according to Claim 7,
characterized in that DBCH of modification II is suspended in water or inert
organic substances and quantitatively converted into modification V according
to any of Claims 1 to 7. | '

9. MedwmnancorMnmgmeqystallmehydmchlondeawordmgtoanyofClmms
15 . 1to7.

10.  Use of the crystalline hydrochloride according to any of Claims 1 to 6 for the
preparation of medicaments. |
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‘Abstract

. The invention relates to the crystalline form of the hydrochlaride of the compound (R)-

5 ()-2-{N-{4-(1,1-dioxido-3-axo-2,3-dihydro-benzisothiazol-2-yl)- butyl}-aminomethy1}-
chroman, which is present as a stable form at room temperature. The crystalline
modification V of the hydrochlaride is suitable in particular for the preparation of solid
medicaments, in particular of medicaments for the treatment of neuronal degenerations.

P
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"Modification II.
40

2933

1307

| 513
REPLACEMENT SHEET

354
=301
S 25+

Modification V.

30

0 + 4 4 4 4 4 —t —
0 25 50 75 100 125 150 175 200 225 250

temperature [°C]

‘ rle{

\L‘L } 5 u./ ln

24 DEC 1996

104

heat .flow

AN

0
0 ZS 50 75100125150175200225250

tempeﬁatureI°C]



623 1351 3028 20 lhe modification V differs

substantially from the nodification Il i its : phBEEm%Em' .
paneters (DSC nelting behaviour, X-ray di f@gﬁg@mym@ gﬁﬂgfr I ENF%HEET
'spectrum solid-state [err] C-NWVR spectrumj IHR-speet+uf-afd| Raxnan spectrum
(et 24 nEC 1996

.3

=

600.

800

1000

1200

ey
L e ]
]
s
)
[ 7]
=
.;—g
e
S
B
8¢
o >
- o
=

uvoIssjusuUDy] - -

o3
o~
= | = : S
< — > B
o0 m
o g S
Y L 2
(=] K4 ey
P 3 -] o
. o S : " s
t_-; R by m
. oh .
© © ':'-5
Q. (=] K-}
el =
» e L
'
[+ o

Fig.3



*Figures 1 to 6)). The nelting point of the nodification Il is 195C ( DSC,
heati ng rate 10 K/ m nute). _
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13[- solid state NMR spectra of DBCH
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Phe preparation of the crystalline formaccording to the invention
(nodi fication V of

Fig.5

. FIR-"spéctra of DBCH
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ket ones or al kanes, until the desired degree of transformation is
réached, particularly preferably until quantitative 5 transformation
i'nto nodification V. As a rule, this tgarsiti-on takes place at
tenperatures of O[err]C to 35[err]C, preferably at 30[err]C- - The

resulting crystals of nmodi fication V are separated off and, in order
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const ant 10 The crystalline nodification V, according to the
itnvention, of DBCH can be converted in a known manner into the
customary fornulatior§*_igmﬂulat|ons in . Whteh hﬁe«aﬁirve
substance is present |REP @ﬁ,f t*‘“-'bl“%ts
sugar-coated tablets -—Qﬁan i , (SUpPOST TOryT - 10 pa %:lj 2

suspensi ons,

The invention relates to the crystalline form of the hydrochloride of the compound (R)-
(9)-2-{N-[4~(1,1-dioxido-3-0x0-2, 3-dihydro-benzisothiazol-2-y1)-butyl}-aminomethyl}-

5  chroman, processes for the preparation and the use in medicaments, in particular in
medicaments having a neuroprotective actlon. |

The hydrochlonde of the compound (R)H-)-2-{N-[4-(1, 1-d10mdo-3-oxo-2,3-dihydro-
benzxsothxazol-Z-yl)-bmyl]—ammomcthyl}-chroman has the formula (I)

@fj\,"“—[cﬁzh—"\)b xhel
© sG, .

and is designated below as DBCEL 'Iheconq:oxmdofﬂlefomﬂa-(l)isdisclosed, for
10  example, in European Patent Specification EP 352 613 as Example 92 H and, owing
to its properties as a 5-HT,, agonist, is proposed, inter alia, as a neuroprotective active
substance in medicaments, in particular for the treatment and prevention of neuronal
degenerations due to ischaemic effects, such as a stroke. |

In the patent specification mentioned, the preparation of DBCH is also described. It is

15  carried out in general by reacting the optically active 2-aminomethylchroman with N4-
bromobutylsaccharin in an inert solvent in the presence of a base. In this way, the
compound DBCH is obtained in a crystalline modification (referred to below as
modification IT). The melting point is stated as 192-194°C.

It has been found that modification TI is metastable and undergoes partial conversion
20  at high humidity (85% relative humidity, room temperature). For this reason, it is only



being suitable. Here, the active substance is converted into the suitable
f'ormul ati on 15 using i nert nontoxic pharnmaceutically suitable excipients

and carriers.

2

of limited suitability for use in pharmaceutical formulations.

Surprisingly, a crystalline form of the hydrochloride of (R)-(-)-2-{N-[4-(1,1-dioxido-3-
0x0-2,3-dihydro-benzisothiazol-2-yl)-butyl}-aminomethyl }chroman (referred to below

- as modification V), which does not have these disadvantages, has now been found.

5  This crystalline form of DBCH is thermodynamically stable and does not undergo
conversion even at high atmospheric humidity (85% relative humidity, room
temperature). For this reason, it is particularly suitable for solid medicament

formulations.

The crystalline form (modification V), according to the invention, of DBCH is defined
10 by the following physicochemical parameters:

L. The melting point of the crystalline form according to the invention cannot be
determined experimentally since a solid-solid phase transition takes place on
heating at about 60°C to give modification I (endothermic peak in DSC
thermogram, Fig. 1). The heat of transition is 24 J/g.

REPLACEMENT SHEET
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Experinmental part

3

2. X-Ray diffraction pattem (cf. Figure 2):

Mod. V MdV | ModV
[2 Theta] {2 Theta] | [2 Theta]
9.7 284 35.1
5 | 115 277 353 WI
123 292 35.7 7’
|[ 126 2933 362 |
134 29.8 364 %’
ll 145 30.1 36.7
10 15.7 31.1 37,0
168 31.8 374
169 326 376 “
175 339 "
“ 183 34.1 "
15 19.4 343
204 347




Preparation of seed crystal of nodification V 0.5 g of DBCH of

rodi fication Il is in 8 mM of acetone:nethanol (7:1) and stirred
for 5 days at roomtenperature. The residue is filtered off and is dried at
room 5 tenperature in vacuo until he weight remains constant The IR
spectrumis recorded in order to check for quantitative

tansfornmati on. 4

3.

10

15

20




Préaparation of nodification Il

smodi fication Il is obtined in the synthesis of the

the addition of about. 1.5 nol

Modification Il is precipitated from ethanol

of f then washed

The active substance in the form of
active substace by
equi val ents of hydrochloric aid. 10

.5

4.  Solid-state BC-NMR spectrum (Figure 4)

at about 5-50[err]C,

Mod. V Mod. V Mod. V Mod. V
[ppe] [ppr] [pper] [oprs]

159 128 72 26

5 158 126 55 25

153 121 54 23
I 137 120 50
135 118 49
134 17 40
10 133 116 39
130 115 27

filtered




wﬁth et hanol and dried in vacuo at 95-1000C.

5. FIR spectrum (cf. Figure 5)
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6. Raman spectrum (cf. Figure 6)

Mod. V Mod. V Mod. V Mod. V
[em™] [em™] [cm™]
9 1379 304
5 105 1394 3061 I
119 1411 3082 ]I
" 142 1433 ||
" 174 M PLACEMENT SHEET
234 1476 . 08 APR 1997 ]
10 286 1600
309 1613
348 1736 "
393 2869
419 2900 |
15 437 2933
lk 513 2963
“ 587" 2983 |
595 2991 ||
623 3028

20  The modification V differs substantially from the modification II in its
physicochemical parameters (DSC melting behaviowr, X-ray diffraction pattern, IR
spectrum, solid-state *C-NMR. spectrum, FIR spectrum and Raman spectrum (cf
Figures 1 to 6)). The melting point of the modification II is 195°C (DSC, heating
rate 10 K/minute).



Exar}ple 1 0.5 g of DBCH of nodification Il is suspended in 7 nl of
acetone: et hanol (6:1). The ~ suspension is seeded wth the nodification
V and stirred for 5 days at O[err]C. The

8

The preparation of the crystalline form according to the invention (modification V of
DBCH) is carried out in general by suspending DBCH of modification II in water or
inert organic substances, for example lower alcohols, ketones or alkanes, until the
desired degree of transformation is reached, particularly preferably until quantitative
5 transformation into modification V. As a rule, this transition takes place at
temperatures of 0°C to 35°C, preferably at 30°C. The resulting crystals of
modification V are separated off and, in order to remove solvent present, are dried at
room temperature in vacuo or at elevated temperature until the weight remains

constant.

10 The crystalline modification V, according to the invention, of DBCH can be
converted in a known manner into the customary formulations, formulations in
which the crystalline active substance is present in solid form, such as, for example,
tablets, sugar-coated tablets, pills, granular aerosols, suppositories and suspensions,
being suitable. Here, the active substance is converted into the suitable formulation

15  using inert nontoxic pharmaceutically suitable excipients and carriers.

REPLACEMENT SH
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5 residue is filtered off and is dried at roomtenperature in vacuo until
t he wei ght remai ns constant. The DSC thernogramis recorded in order
to check for quantitative - transition. Exanpl e 2

0.5 g of DBCH of modification II is suspended in 8 ml of acetone:methanol (7:1) and
stirred for 5 days at room temperature. The residue is filtered off and is dried at room

5  temperature in vacuo until the weight remains constant. The IR spectrum is recorded
in order to check for quantitative transformation.

Prevaration of modification IT

The active substance in the form of modification 1T is obtained in the synthesis of the
active substance by the addition of about 1.5 mol equivalents of hydrochloric acid.

10  Modification Il is precipitated from ethanol at about 5-50°C, filtered off, then washed
with ethanol and dried in vacuo at 95-100°C. |

H e STV T LI
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0.5 g of DBCH of nodification Il is suspended in 6 nl of acetone:ethanol
(2:1). The 10 suspension is seeded with the nodification V and stirred

for 5 days at room tenperature. The residue is filtered off and is
dried at roomtenperature in vacuo until t he wei ght remains constant.
The IR spectrumis recorded in order to check for T tattve——
transition. PLACHME] SHERT
10 :
08 APR 1997
Examples
Example 1

0.5 g of DBCH of modification II is suspended in 7 ml of acetone:ethanol (6:1). The
suspension is seeded with the modification V and stirred for 5 days at 0°C. The

5  residue is filtered off and is dried at room temperature in vacuo until the weight
remains constant. The DSC thermogram is recorded in order to check for quantitative
transition.

Example 2

0.5 g of DBCH of modification II is suspended in 6 ml of acetone:ethanol (2:1). The

10  suspension is seeded with the modification V and stirred for 5 days at room
temperature. The residue is filtered off and is dried at room temperature in vacuo until
the weight remains constant. The IR spectrum is recorded in order to check for
quantitative transition.

Example 3

15 1.7 g of DBCH of modification II are suspended in 14 ml of acetone:ethanol (6:1).
The suspension is seeded with the modification V and stirred for 6 days at room
temperature. The residue is filtered off and is dried at room temperature in vacuo until
the weight remains constant. The X-ray diffraction pattern is recorded in order to

check for qxiantitative transition.

20 Example 4

0.4 g of DBCH of modification II is suspended in 7 ml of acetone:ethanol (6:1). The
suspension is seeded with the modification V and stirred for one week at 30°C. The
residue is filtered off and is dried at room temperature in vacuo until the weight

remains constant. The DSC thermogram is recorded in order to check for quantitative



Exanpl e 3 15 1.7 g of DBCH of nodification Il are suspended in 14 m of
acet one: et hanol (6:1). The suspension is seeded with the.nodification
V and stirred for 6 days at room tenperature. The residue is filtered
off and is dried at roomtenperature in vacuo until

11 REPLACEMENT SHEET|.
transformation. 08 APR 1997

Example 5

0.5 g of DBCH of modification II is suspended in 10 ml of iso-propanol. The
suspension is seeded with the modification V and stirred for 6 h at room temperature.

5  The residue is filtered off and is dried at room teinperahxre in vacuo until the weight
remains constant. The DSC thermogram is recorded in order to check for quantitative
transition.
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order to
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Patent Claims

1. Crystalline form of (R)-(-)-2-{N-[4-(1,1-dioxido-3-0x0-2,3-dihydro-
benzisothiazol-2-yl)-butyl]-aminomethyl }-chroman hydrochloride.

2. Crystalline hydrochloride according to Claim 1, which undergoes a transition at
about 60°C with a heat of transition of 24 J/g.

3. Crystalline hydrochloride according to Claim 1 or 2, characterized by the
following X-ray diffraction data. :

Mod. V Mod.V | Mod V Mod. V
- [2 Theta] | [2 Theta] [2 Theta] [2 Theta]
9.7 22.5 284 | 35.1
11.5 22.6 27.7 353
12.3 232 29.2 35.7
12.6 24.0 29.3 362 l
" 13.4 24.4 29.8 364 “
14.5 24.7 30.1 36.7 Il
157 24.9 31.1 370
16.8 25.8 31.8 37.4
16.9 26.0 32.6 37.6
17.5 26.3 33.9 |
183 | 269 34.1
194 274 343 - N
I
20.4 27.9 34.7 et Has Been Re

g i



0.4 \g of DBCH of
(6:1). The
for one week at

B ETTSTon—= 735"}
0 e T

F %ngRuntl I
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RERT A caticonsik#kTl suspended in 7 m of acetone: et hanol

ded with the nodification V and stirred
residue is filtered off and is dried at

——w—--—F«eFF&IWHS eﬁﬁ&t"aﬁt. The DSC

ect Has Been Re; laced

{ ﬁgpnggrgsnr ?tsu; g E gec\r/]vgisgh]t or quantd & ata velAS BEEN
13 REPLACED
4, CkystallmchydroclﬂondeaccordmgtoanyofClaxmslto3 characterized by
the following IR spectral data:
MV | ModV | MedV | ModV
fem™ fem™] [em™] [em™]
5 621 1010 B33 | 2847
|| 672 1021 1408 2873
" 680 1044 1445 2899
" 716 1059 1458 2930
B 3 1106 1488 2949
10 743 1137 1585 2961
752 1153 1603 2993
783 1179 1690 3025
ll 800 1197 1733 3073 .
§35 1213 2389 3097
15 849 1242 2424 3189
§76 1242 2448 3444 “
897 1248 2541 ||
910 1288 2571
| 927 1305 2673
20 940 1320 2701
987 1348 2785
5.  Crystalline hydrochloride according to any of Claims 1 to 4, characterized by
the following solid-state "C-NMR spectral datz:
- |
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Crystalline hydrochloride according to any of Claims 1 to 5, characterized by
the following FIR spectral data: :

" 152
" 169
=
247 ], This Sheey Has Be
= }' I

* c L L s *



Exanple 5,
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15

the following Raman spectral data:

is Sheet Has Been R

||II|I|| i

Crystalline hydrochloride accordingtoamrofClaims'l to 6, characterized by




0.5 g of DBCH of nodification Il is suspended in 10 ml of iso-propanol. The
suspension is segded with the nodification V and stirred for 6 h at room

t enper at ur e. The residue is filTtered off and is dried at room
tﬁgpr%; g;nel ;nr\éimtmﬂ“"utu"’”\m gELECk fo; egﬁ;ﬂfsfgpﬁ/gnﬁ 11’?;—%1%3& tion.
6 | RrPLaceD |
{ MdV | MdV [ MdV | MV
[em™] [cm] [em™] [em™]
393 1181 2869
419 1223 29500 :
5 “ 487 1245 - 2933 "
- ll‘ 513 1288 2963 |
| " 587 1307 2983
595 1321 2991
623 1351- 3028

10 8  Process for the preparation of crystalline hydrochloride according to Claim 7,
' chaxacte:mdmﬂaatDBCHofmod:ﬁmuonﬂlswspmdedmwaterormen
organic substances and quantitatively converted into modification V according
to any of Claims 1 to 7. '

9. Medicament containing the crystalline hydrochloride according to any of Claims
15 . 1to7.

10.  Use of the crystalline hydrochloride according to any of Claims 1 to 6 for the
preparation of medicaments.

Sheet Has Been Re‘Iaced
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Abstract

The invention relates to the crystalline form of the hydrochloride of the compound (R)-
(39-2-{N-[4-(1, 1-dioxido-3-0x0-2,3~dilydro-benzisothiazol-2-y1)-butyl]-aminomethyl}-
chroman, which is present as a stable form at room temperature. The crystalline
modification V of the hydrochloride is suitable in particular for the preparation of solid
medicaments, in particular of medicaments for the treatment of neuronal degenerations.

No suitable figure is suégested

08 APR 1997
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X-ray pattern of DBCH
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2. A corrp05|t|on for the treatnent and preventlon of neuronal degenerations

due 'to => ischaem c event's conprising an amount effective therefore
according to claim1l and a phar macol ogi cal | y accept abl e -di | uent. 3. A

usage_of the-conpound |n accordance with claim11 for treating and
preventing neuronal 12

Patent Claims:

1. Crystalline modification V of (R)~(-)-2-{N-[4-(1 ,_1-dioxido-3-0x0-2,3-dihydro-

benzisothiazol-z-yl)-butyl]-aminoinethyi)-chroman hydrochloride.

2. A composition for the treatment and prevention of neuronal degenerations
due to ischemic events comprising an amount effective therefore according to
claim 1 and a pharmacologically acceptable diluent.

3. The method for treating and preventing neuronal degenerations due to
issemic events in a patient in need thereof which comprises administering

such patient an amount effective therefore of the compound according to
claim 1.
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Claims

1. Crystalline modification V of R)-(-)-2-{N-[4-(1,1-dioxido-3-0x0-2,3-
dihydrobenzisothiazol-2-y1)-butyl]-aminomethyl}-chroman hydrochloride.

2. A composition for the treatment and prevention of neuronal degenerations due to
ischaemic events comprising an amount effective therefore according to claim 1 and a
pharmacologically acceptable diluent.

3. A usage of the compound in accordance with claim 1 for treating and preventing neuronal
degenerations due to ischaemic events in a patient in need thereof which comprises
administering such patient an amount effective therefore.




