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THERMODYNAMICALLY STABLE FORM OF (R)-3-[[(4FLUOROPHENYL) SULPHONYL]AMI
NO]-1, 2, 3, 4-TETRAHYDRO-9H-CARBAZOLE-9-PROPANOIC ACID (RAMATROBAN) The
invention relates to a new form of ramatroban which is thermodynamically
stable at room temperature, a process for its preparation, pharmaceuticals
comprising this form, and their use in the control of diseases. The
preparation and use of ramatroban as a thromboxane A2 antagonist has
already been disclosed in EP 242 518. In the manner described there,
ramatroban is obtained in the form of a crystal modification which is
designated in the'following text as modification II. Mod. II has a melting
point of 137C and a melt enthalpy of 80 J/g (DSC, heating rate 2 K min ~)
and a characteristic X-ray diffractogram, IR spectrum, 13C-solid state NMR
spectrum, FIR spectrum, Raman spectrum (Figs. 1-6). It has now been found
that Mod. II is metastable and therefore is not suitable for use in
pharmaceutical formulations, such as, for example, solid and semi-solid
preparations. Surprisingly, a second modification of ramatroban has now
been found which is thermodynamically stable and is also stable on storage
after processing by means of suspensions and is therefore particularly
suitable for use in pharmaceutical formulations, such as, for example,
suspensions or creams, but also in other preparations which are prepared by
means of suspended active compound, such as, for example, in aqueous
granulation or wet-grinding. This new modification is designated in the
following text as modification I. The present invention also relates to
pharmaceutical formu   2o J U N 2002 2 lations which contain ramatroban in
the modification I as active substance. The formulation can contain one or
more pharmaceutically acceptable auxiliaries, such as, for examp I e, b i
nders, so I vents, f i I I ers, etc. 5 J. Ha I be I i an, W. McCrowne, J.
Pha rm. Sc i . 58 (1969) 91 1 , and J. -0. Henck et a I . , Pharm. I nd. 59
(1997) 165-169 disclose that when using a thermodynamically metastable
polymorphic form in solid and semisolid formulations, such as, for example,
tablets, 10 suspensions and ointments) the stable form can result. As an
attendant phenomenon here, undesired crystal growth, changes in the
bioavailability, caking, etc. are observed. The two crystal modifications,
of ramatroban differ in their solubility at room temperature by 60%. 15 By
means of the use according to the invention of the stable modification I,
it is ensured that no change in solubility can occur as a result of
conversion. This increases the safety of preparations of ramatroban and the
risk for the patients is thus reduced. 20 In comparison with Mod. II, Mod.
I has a clearly distinguishable DSC thermogram, X-ray diffractogram,
13C-solid state NMR spectrum, FIR spectrum and Raman spectrum (Figs. 1-6).
The melting point of Mod. I i s 1 51 C and the me I t entha I py i s 87
J/g. 25 The DSC and TGA thermograms were obtained using a DSC 7 and TGA 7
from Perkin-Elmer. The X-ray diffractograms were recorded in a Stoe
transmission diffractometer. The IR, FIR and Raman spectra were recorded
using Fourier IR spectrometers IFS 66 (IR), IFS 30 66v (FIR) and IFS $8
(Raman) from Bruker. The '3C-solid state NMR spectra were recorded using a
Bruker MSL 300. The crystal modification of ramatroban is employed in high
purity in pharmaceutical formulations. For reasons of stability, Mod. I
should not contain 35 relatively large proportions of Mod. II. A grade of
act i ve compound w i th I ess than 10% of Mod. ( I , very   2o J U N 2002
3 particularly preferably with less than 5%, is preferred. Mod. I is
prepared by suspending ramatroban of modification II in water or inert
substances, e.g. in lower alcohols, ketones or alkanes, seeding with crys5
tals of Modification I and stirring until the desired degree of conversion
is achieved, particularly preferably until quantitative conversion to Mod.
I. As a rule, this conversion takes place at 20 - 50C, preferably at 40C.
The crystals of Mod. I obtained are separated off 10 and, to remove solvent
present, dried to constant weight at room temperature in vacuo or at
elevated temperature. To prepare the seed crystals needed, the ac tive
compound is thoroughly melted and then rapidly cooled to room temperature.
The amorphous form of the 15 active compound thus obtained is suspended in
an inert solvent at room temperature and stirred until it is completely
converted into the thermodynamically stable crystal modification. The
residue is filtered and dried to constant mass in vacuo. 



20 Examples Example 1 Preparation of seed_crystals_from the_melt About 300
mg of ramatroban of Mod. II are thoroughly melted and rapidly cooled to
room tempera25 ture. The amorphous substance is suspended in 5 ml of
ethanol/water (1:1) and the suspension is stirred at room temperature for
24 h. After the end of the stirring time, the suspension is filtered and
the residue is dried in vacuo at room temperature. 30 Example 2 Seed i
ng,_~rocess 130 g of ramatroban (Mod i f i cat i on I I ) are dissolved in
650 g of n-butyl acetate and 15 g of water at about 40C. 175 g of solvent
are distilled off in 35 vacuo at 40 - 45C. The solution is then seeded with
1 g of ramatroban (Modification I) and a further 300 g of   2o JUN 2002 4
solvent are distilled off in vacuo at 40 to 45C. The crystal suspension
obtained is cooled to room temperature and stirred for a few hours. It is
filtered off with suction, washed with n-butyl acetate and methyl 5
tert-butyl ether and dried in vacuo at 50C. About 100 g of ramatroban ar.e,
obta i ned (Mod i f i cat i on I ) . Example 3 Pre_ci itation method
p~___~_______ 75 g of ramatroban (Modification Il) are dis 10 solved in 135
g of ethyl acetate with warming. 85 g of petroleum ether (35/60) are added
dropwise at about 40C and the batch is seeded with 1 g of ramatroban
(Modification (). The mixture is stirred at 40C for about 2 3 hours and
then cooled to room temperature. A further 15 130 g of petroleum ether
(35/60) are added to the suspension and it is additionally stirred at room
temperature for about 5 hours. It is filtered off with suct i on, washed w
i th 100 g of petro I eum ethe r (35/60) and dried at 50C in vacuo. About
65 g of ramatroban (Modi20 cat i on I ) are obta i ned. Exam~l e_4
Conversion in_sus_~ension 1 50 g of ramatroban (Modification II) are
suspended in 75 g of n-butyl acetate and mixed with 0.5 g 25 of ramatroban
(Modification I). The mixture is stirred at room temperature for about 100
hours. It is then filtered off with suction, washed with methyl tert-butyl
ether and dried at 50C in vacuo. About 40 g of ramatroban (Mod i f i cat i
on I ) are obta i ned. 30 Example_5 Conversion in suspension__2 About 0. 5
g of Mod. I and I I (m i x i ng rat i o about 1:1) are suspended in 8 ml of
n-heptane and refluxed at about 80C. After one week, the suspension 35 is
filtered and the residue is dried in vacuo at room temperature for one day.
2p JUN 2002 5 Example 6 Production of tablets 4590 g of microfine
ramatroban of Mod. I are dispersed in a homogenizer with 9180 g of an
aqueous 5 HPC-L (367 g) and then filtered through a sieve having a 355 im
mesh width. The granulation liquid is reacted in a granulator with 13,500 g
of a premixed and preheated aqueous solution, consisting of 3162 g of
lactose, 4860 g of HPC-L and 540 g of HPC-M, to form granules. The 10
resulting granules are dried at 65C. Pressing is then carried out in a
rotary press to give tablets having a d i ameter of 9. 0 mrn. Table 1
Differential_Scanning_Calorime_ try Mod. IMod. I IMelting point151137Melt
enthalpy8780  



20 JUN 2002 Table 2 X-ray diffractometry Peak maxima [2 theta]Mad. IMod. I
I7.57.89. 48. 710. 110. 910. 612. 512. 013. 812. 414. 113. 715. 314. 615.
615. 016. 016. 016. 6   2o JUN 2002 Tab I a 2 (cont i nuat i on) Peak
maxima [2 theta]Mod. IMod. I I17. 317. 217. 717. 318. 017. 819. 218. 719.
819. 420. 320. 520. 720. 721.021.321.221.821 . 722. 121 . 922. 622. 223.
022. 723. 622. 923. 823. 124. 323. 624. 723. 725. 724. 125. 924. 926. 1   ~
JUN 2002 Tab I a 2 (cont i nuat i on) Peak maxima [2 theta]Mod. IMod. I
I25. 626. 526. 226. 826. 627. 127. 528. 028. 028. 429. 529. 030. 029. 630.
129. 930. 530. 431 . 030. 731 . 731. 232. 232. 232. 633. 032. 833. 434.
433. 634. 634. 335. 134. 735. 535. 535. 835. 7   ~ JUN 2002 Table 2
(continuation) Peak maxima [2 theta]Mod. IMod. I I36. 235. 936. 736. 936.
937. 237. 037. 537. 437. 7 Table 3 IR seectroscOpV Peak max i ma [cmMod.
IMod. I I3338329833163244305329432944169717081615161415911592149514961466
20 JUN 2002 10 Tab I a 3 (cont i nuat i on) Peak maxima [cm 1]Mod. IMod. I
I14701447143114161378137913351357131813271294130512271292117912741167124011
561228109712131079118610671164105511511032110310131088972106892210558681013
20 JUN 2002 Tab I e_3 (cont i nuat i on) -1 Peak max i ma [cm ]Mod. IMod. I
I83698081793178284174681770878267175161571057767455066554262652059057555653
8520   zo JUN 2002 12 



Table 4 '"C-Solid state NMR spectroscopy Peak maxima [ppm]Mod. IMod. I
I181. 1179. 2184. 0163. 0139. 4141. 5138. 8137. 6136. 2136. 4135. 0132.
5127. 7129. 0120. 0128. 41 18. 2127. 5117. 0122. 6109. 3121 . 7107. 9117.
2106. 2115. 754. 0109. 253. 21 O6. 652. 151. 650. 640. 1   20 JUN 2002 13
Tab I a 4 (cont i nuat i on) Peak max i ma [ppm]Mod. IMod. I I38. 837. 538.
135. 937. 134. 836. 129. 835. 327. 833. 926. 432. 325. 531. 422. 229. 621.
729. 021. 327. 724. 924. 123. 120. 819. 8   ~.0 JUN 2002 14 Table 5
FIR_Spectroscopy Peak maxima [cmMod. IMod. I
I4524984294774134493g84323684113503953343733243262g729128228126423523120120
7177176152148116115101101948888   20 JUN 2002 15 Table 6 Raman spectroscoay
Peak maxima [cm 1]Mod. IMod. I
I30803070306930463056296029552925292528502898161528511589161315701580146715
66144314711354143813151412129013691273129312281277118612361150   u~ JUN
2002 16 Table 6 (continuation) Peak max i ma [cmMod. IMod. I
I11801100116510141 1559811
1239211091847105981710127949736939286288335678175207g5435743330682287629227
57491521334283   Zo JUN 2D0? 17 Table 6 (continuation) Peak max i ma [cm 1
]Mod. IMod. I I1991229082   w JUN ZOp2 18 



CLAIMS 1. Thermodynamically stable Modification I of ramatroban, comprising
a characteristic selected from the group consisting of:  (a) a melting
point of 151C. (DSC, 2 Kmin'~);  (b) an X-ray diffractogram having
reflections at 10.1, 12.0 and 19.8 (2 theta);  (c) an IR spectrum having
peak maxima at 3338 cm'', 1708 cm'' and 1431 cm-';  (d) a '3C-solid state
NMR spectrum having peak maxima at 107.9 ppm, 118.2 ppm and 135.0 ppm;  (e)
an FIR spectrum having peak maxima at 264 cm's and 207 cm's; and  (f) a
Raman spectrum having peak maxima at 3080 cm's, 1580 cm'' and 122 cm''. .
2. Process for the preparation of seed crystals of the thermodynamically
stable Modification I of ramatroban according to claim 1, characterized in
that the active compound is converted into the amorphous form by melting
and rapid cooling ar~.d this is then converted into the stable Modification
I by stirring in inert solvents. 3. Process for the preparation of a
thermodynamically stable form of ramatroban according to claim 1,
characterized in that a thermodynamically metastable modification of
ramatroban is suspended in water or inert organic solvents, seeded with the
stable Modification I and the conversion is carried out until the desired
degree of conversion is achieved. 4. Pharmaceutical composition comprising
a thermodynamically stable form of ramatroban according to claim 1.   ZO
JUN 2002 19 5. A method of treating a thromboxane A2 mediated disease or
condition, comprising administering to a patient in need thereof the
thermodynamically stable Modification I of ramatroban according to claim 1.
6. The method of claim 5, wherein said thromboxane A2 mediated disease or
condition is selected from the group consisting of thromboses,
thromboembolisms, ischaemias, asthma and allergic reactions. .As!R.AL!R.A9;
?.A`ue.A.Ay].ANSE.AUE.Ap9.AE.Afu.AN&.A(d.A,.Ay.Ay;.A#;,.AsR.Ay.
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1~ 10%Z"Z&'10Z"Z10Z"Z10Z"Z~ 10%Z"Z&'()-~ 10%Z"Z&'()-~
10%Z"Z&'()-"&"C"Y"Z"["b"k"jJ* 10%,!&'()-# 10%,!&'()-# 10%,!&'()-#
10%,!&'()-# y10%,!&'()-  y&Sm10%,!&'()- k"l"r"x"y""""xX@ 10%,!1 10%,!&'()-#
10%,!&'()-#1 10%,!&'()-# 10%,!&'()-#""""""""pX< 10% 10%,!&'()-#1
10%,!&'()-# 10%,!&'()-#1 10%,!&'()-# 10%,!&'()-#""""""""sW7  10%,!&'()-#
10%,!&'()-# 10%,!&'()-# 10%,!&'()-# 10%,!&'()-#""""""""xX@  10%,!&'()-#
10%,!&'()-# 10%,!&'()-# 10%,!&'()-#""""""""pX<  10%,!&'()-# 10%,!&'()-#
10%,!&'()-# 10%,!&'()-# 10%,!&'()-#"#######sW7  
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(10%c"&'()-# (10%c"&'()-#(##$$ $$$$pX<C  
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