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THERI\/[DYNA E FORM OF (R) - 3- [ [ ( 4FLUOROPHENYL) SULPW
NO -1, 2, , 9H CARBAZOLE- 9- PROPANO C ACI D ( RAVAT "

i nvention rel atwsis*o a new form of ramatroban which is thernodynam cally
stabl e at rature, a process forlits preparation, pharmaceuticals
conprisin W@% ”ﬁ@ﬂfm and their use in the control of diseases. The
preparation ramat r oban asDBSCRrA@TddNane A2 ant agoni st has

al ready been 8f%€¥osed in EP 242 518. In the manner described there,

ramatroban is obtained in the formof a crystal nodification which is
designated in the'fol | o(MAERMORXNAMS CbdliYf iISTHBLEN AORM MpE. (R) ~Ba [a(4vel ti ng

poi nt of 137C and a nel W ,\ﬂﬁ%t'n ate mn ~)
and a characteristic X—Fr @Eﬁéﬁgéﬁgﬁﬂwﬁ&t {12 sél"rTi]?tAate NVR
spect rum sFlI R spect r umHYRGA9EPEARBATOLE-$s-PROFANO IC AesDNERAMRERJ-ound
that Mod. 11 is rretastaabmand therefore is not suitable for use in

phar maceutical fornul at such as, for exanple, solid and sem -solid

preparations. Surprisi iy, dveREPBA Pediafiedaticdh dew aP&FMOBEN has now
been found which is ther dynam cahl y stable and hz al so stabl e on storage

after proces€pi@Wphamih behsigpthsirandvaamiica k herstabbepatt ireomr | y

sui tabl e for tisg éﬂbﬂf\a{)mﬂ&eﬁ%e%sf Foruliald HlepHehi @5, pRG riAP! e,
suspensi ons or Creans ut also in other preparations, which are prepared by
means of 18uspendd®als iaamrohpbOEdLhdscH oad, fasnd il evsen ifg

granul ation QLWelsI9rd 1 PgeadBES New nodification is designated in the
following text as nodification I. The present invention also relates to
phar maceutical formu The Premapabron padi ¢ Wi dramahr @banr asatr oban i n
the modifi Carth%rrlbcﬁ?ar?é?tAZ’eaﬁ‘e'QéBﬁ’?‘é% hhke afquéHHﬁtB @?C&'i‘sﬁ%ts%'d’ M‘e Or
nore pharnaceuti cal | g/ accept abl e auxiliaries, such or exanp e,

nders, so | &Ent2d?2 ers, etc. 5J. Ha |l be | i an, W l\/bCrovvne J.
Pha rm i . 58 (196) J IHeRC I nd. 59
(1997) 1§§ 169 di scl osg rt ﬁtahtelm%aeﬁﬁggr gesg” her rrldtﬁrae?n ca?T?t ﬁgtaggt absl e

pol ynor ph| c pbrtmnrretolln dthedf eemi bl iad cfroyshd |atniQ5hlsf i gaithorswhiigh eixanypl e,
tabl ets, ﬁrdtmntarngm AR L r@]&armpeat i BRUIL, As an

attendant pheno non here, undesired crystal anges I n
bi oavai | abi | Mog, ddkihasg ztie | hivgopoénteef 1 chﬁrtd y%tlae|hpd|nftrl‘@altnsons

of ramatrobag¢digif € J/é n(ljg@l rhéﬁ{phbl 'rraXeatZ r@g{nrt'eh)pe%a‘g uge ﬂ% 6Q%, 1> By
nmeans of the use accord I nvention o ication I,
it is end@ edsthat Nmajhwﬂg‘efractegnbmr i thR s@ecdoam. as @rrseéuldt sgfate

conversion. NRRS s'p%’terqﬁﬁs e §é‘£€i:}‘u9|f Wa‘ﬁ%f a.';td%lg'ﬁ (pnggrolqarg)and the

risk for the patrentsrsthus reduced O I'n conparison with Md. Mod.
| has a cl eal by h@isstnary hesmnf eupsctbasr Mogr arh! Xsra‘iﬁ'tﬁﬂ?%?ogmaim
13C-solid Steheruhﬂ%r%oq%t "% §uRt§e¢et Fam AR '?W’ha%ﬂﬁ& EymiCGilgs. 1-6).
Therreltrng%grnto Cand the ne I t entha | py i s 87
J/g. 25 The cmalrt@tn@mt hefrlh%r@tﬁs iﬁéfeeéﬂlﬁmlﬁed 9{95|'er andseemizse® M 7
f rom Per bign- Epg? ratffensray diffractograms were recorded in a Stoe
transm ssr on di faractorret er. The IR FIR and Raman spectra were recorded
usi ng Fourier |R spect Sodrersi n&Ey 66a( FRFONHFHOY] foma iR ofindames $8
(Raman) fro r i t e using a
Bruker MSL 3 E.E)Bﬁle hg@?ovf%n%%:‘ff]%g%‘laoﬁhgyﬁr Z%act?{) a"r(t@tlhgnéeﬁ? ésgg in high
purity in phartﬁbdeuta i & & heo astabde por stesages affter amroceys-md by
shoul d not c I eipr I |f(3,r}% gr ade of
act i ve corrlgghﬂé W i Srlﬁépaéﬁeés/’i(w aétlllc'gof;/oeotQﬂgr CHarl\PP'cuiaEI@ U N 2002
3 partic@0ar sy igeble fisiry uge hin eebarmanesdiciad rfroé‘fnéﬂraetjmll\/bd sucihs
prepared by sp i ,,ﬁ,rreﬁt oﬁa,%t fLcat. i OF i nert
subst ances, é.y ?:3% s pgﬁﬁqertgﬂ'ﬁeggorcr%%@asdes%{é\géegrgﬂ vvrth crys5
tals of Modiétberi @rrelpaamt lsanrwlmgclunarB phiepaesid &y derpree of sosversion

i s achi eved, iccul arly p i uatit onv t 9. Mod
% R o vl o BRHEE Bk RORRYY PUED' 8. 580 Byahih FErCFh Gttt
The crystal sgobnuﬁdt |Ionoh|1ra|wrebl-@r endepgr at é8 isf hehO modli, f  catéowve ssol vent
present, .dried to cqnstant Foom t epper at ur cuQ or a

el evat edage Sﬁéﬁt?rag dEI' t\éyle;ea ﬁ%‘”g@gdték‘%fi& g'orfed'ectﬁ [ 78 ic tltT\bee
conmpound is phesenghlmvrwiﬁmh aatblscb heal adpsdity pbalrethdeut poalt €opmuat ur e.
The anor phous form of the 15 active conmpound thus obtained is suspended in
an inert solvent at roomtenperature and stirred until it is conpletely

converted into the thernodynam cally stable crystal nodification. The
residue is filtered and dried to constant nmass in vacuo.



20 Exanpl es Exanple 1 Preparation of seed crystals fromthe_nelt About 300
nmg of ramatroban of Mod. |1 are thoroughly nelted and rapidly co%&gﬂjtﬁ
roomtenpera25 ture. The anorphous substance is suspended in 5 ni N 2002
et hanol /water (1:1) and the suspension is stirred at roomtenperature for
24 h. After the end of the stirring tine, 2the suspension is filtered and
the residue is dried in vacuo at roomtenperature. 30 Exanple 2 Seed

ng, ~rocess 130 ignaf whansh rodaba ( Nod amaft riobeat iin othé ol i &neadiissollved in
650 g of n-butyl acetate and 15 g o&hmater a“ qgout 40C. 17? g of sol vent
are distilleBSoPf by S URRERNEE- 40 145 MHE SN TR FENERLR QL& wi th
1 g of ramathebenphMididdeatieally aedep thalyltdrerudODi gr ks, 2achUds2002 4
solvent are gistilled of f in yacuo at 40 to 4%@. The cré%tal suspensi on
obtained is 86IééquthNPt%ﬁﬁéﬁat6PéV§N}%nir%kﬁﬁ?%w few hours. It is
filtered gff with suctipn HaBsé&Edam t . nMeErYwmcetat ePlraemesdy|l %8
tert-butyl ether §nd dried in vacuo at 50C. About 100 g of ramatroban ar.e,

obta i ned (%869 f 31lpatand oy TO) .He_Efé_ m?lt_easl-Pr A ?"'f‘taﬂl"én hod
p~___~ (19979 afeg-angd r@bae | oYedithiadatihdh U9 i i €a dtBetRolghuad 4 n 135
g of ethyl acetate with warpmng. 85 g %t petrol eum et her (35/60) ,are added
dropwi se” at @BoUY Fodasieh he Bad ¥Ror 8hdgedad ikt 90 bi &1 apdmierdpan
(Modificatiofo()d F&ulrdtIEnssS sLihr 84, atf AOG ffhp POOUL 4B | 3tlROUr s and
then cooled to roomtenperature. A further 15 130 g of petrol eum et her
(35/60) d0e adapgnsd ane andpehrtBanisd ithe £ taklie i beam gant resed tat room
t enperat ure r ,ab JW s i il i@l i u L , washed w
i th 100 g oégpg?r%%ﬁxihn1eth%héh?gépgg)mgﬁ 'dﬁpggﬂgip%%cngEGEQUO. About
65 g of ranmgrowih, (MbdirResainitbha bipayed l@hid itwedcalkkae-| edcq4 are

Conversi on i ~ensi g r i ficaki Y
suspended i ng?gggdvg?'n-?lh%lég%e?g_gl%gﬁh%gggﬂ %‘ﬁd%éSé‘g ggmg#)rrogr?g't roban
(Modi ficatiothi fferTHa rihe ur eso bubi il i tyd adt rovomtemiperature byr 68%out 100
hours. |tgispih il ol 4 thoN + MNAHE S AN h rt-butyl
et her ang5dr?gdﬁg?%§03ﬁ?aqvgéﬁ%¥‘ 83?943%9*6? rana??%%gan§hb§#ikﬁ?i cat

on | ) are obtabil enaediFo @dihpnel 5 Coniesr singvried silsense onhapgabdm 0. 5
g of Mod. | ey i i at i ,0 1) ndegirn 8 m of
n- hept ane anﬁafékﬂdigglé?*éﬁ%ﬂ?”%o%? gf{g?ggﬁelu%éﬁﬁﬁt iygﬂgbengP5% 35 is
filtered andinheepssisddda safetr ph paenarat insomatenpamat upbanoenshe day.
2p JUN 2002 he r j t ahl 4 m crof i ne

ramat roban o h%égwek gggpdﬁﬂ%gé%ggeﬁ%Saq%oﬁgggnﬁgg¥ﬂﬁﬁih 9180 g of an
aqueous BO0HPC- L (367 g)l rarbmirani $ontwigh MadoudH . a Madvel hagsng a 355 im

mesh width. Jhe,gqgnyljaly ic}crlgdi§W£9|LSDF@a%%%io%raanWW#%Ogigfr'&c $->00 g
of a prem xed and freheat ed aqueous sol ution, consisting o g of

| act ose, 486@rgmof HECsP lairttl sty NMRHPEeNt rug. f driR grRewteam Fnd 10

resul ting orpaihRs B8 Pt g £5C1 -85 eSTAG. ind IYfl 536 ThedogUlnl

rotary press to glge t aving a d i ameter. of 9. 0 nrn. Table'1
Differential i Schihi@gans dhewne t Eyenbbalpyods 87 MA&i ng poi nt 151137Mel t
ent hal py8580 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 88 (Raman) from Bruker. The '°C-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. | should not contain

35 relatively large proportions of Mod. }l. A grade of
active compound with less than 10% of Mod. |1, very



20 JUN 2002 Table 2 X-ray diffractonetry Peak maxima [2 theta] Mad. | Mod.

| 7.57.89. 48. 710. 110. 910. 612. 512. 013. 812. 414. 113. 715. 3120 JON300?
615. 016. 016. 016. 6 20 JUN 2002 Tab I a 2 (cont i nuat i on) Peak
maxi ma [2 theta] Mod. I Mdd. | 117. 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 br&I%LUQﬂﬂlyipﬂéﬁérbb¢p)w?&akHﬁ@drﬁhd& 5%et akMpat e fleYotsd. |

| 25. 626. 526 226. angn? 127. 528. gzg 028. 429. 529. 030.,029. 630.
129. 930. 530. 431 . 73h 157B1eP3k8d B, suspengie pawatgeban, of

433. 634. 63$od335cé¥¥bn735 1535at5350r835ef1 subsitih 2892 Ea@le,%
(contlnuatlog) Peak na nE [ 2 theta% IMod. | 136. 235. % 736. 936.
937. 237. 0370owst7alppholsToketone R°§eéd#ﬁ&ﬁﬁ1ﬂﬁ¢%%k"&a%'* m& FY&vbd.

| Mod. | '%33%%3%8%316'%»460@5»2%3294%@9%%7(}%%5Wﬂﬂb%ﬂé%%@%%%M%
20 JUN 2002 10 Tab a (cont i nyat i qn) Peak maxima [cC . I
I14701447143@9&1@P31€13¥918%5&83713§8ES?7fZ@ﬂhSGBﬁ?QWQQb?[iYQPZPiPIGV124011

5612281097124310 6 1 97210682221 81013
20 JUN 2000 T e i e e e o L L] fod " b |

|836980817931h828¢pWWE837m087BQb¢57816957f@5?¥%7ﬂ5ﬁb6%55ﬂ262652@5905M555653
8520  zo JUNp2802 Yhe crystals of Mod. | 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

Preparation of seed crystals from the melt
About 300 mg of ramatroban of Mod. |11l are

thoroughly melted and rapidly cooled to room tempera—

25 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 stir-
ring time, the suspension is filtered and the residue is
dried in vacuo at room temperature.

30 Example 2
Seeding process

130 g of ramatroban (Modification Il) are

dissolved in 650 g of n-butyl acetate and 15 g of water

at about 40°C. 175 g of solvent are distilled off in
35 vacuo at 40 - 45°C. The solution is then seeded with 1

g of ramatroban (Modification |) and a further 300 g of



Table 4 '"C-Solid state NVR spectroscopy Peak maxi ma [ppn Mod. | d.£h‘
1 181. 1179. 2184. 0163. 0139. 4141. 5138. 8137. 6136. 2136. 4135. | 2002
5127. 7129. 0120. 0128. 41 18. 2127. 5117.-0122. 6109. 3121 . 7107. 9117.
2106. 2115. 754. 0109. 253. 21 6. 652. 151. 650. 640. 1 20 JUN 2002 13
Tab | a 4 (cont i nuat i on) Peak max i m# [ppni Mod. IMd. | 138. 837. 538.
135. 937. 134. 836. 129. 835. 327. 833. 926. 432. 325. 531. 422. 229. 621.
729. 021. 32Bolrent opve dpstilred &fF ig vacuo JaN 2002014560l e Bhe

Uo3 48592007 T DS LAh RS AE ) £ HT BB T e e I e ked 7581 5899 FABRRIR 1 20120

7177176152148 16 k61 19010488880 r 20 fEuN 20025.15 Mhblie 6 i Rdeare dspelcf r oscoay

Peak maxi 1] Vbl . | Mbd .
| ggsogg);lf)g&bg{}n&]:fd’s%*zb%'bzg‘%%g5592&2%5‘8&5%*8‘&'61%%%’%35886?6’1%?6’1'580146715
661443147 51354 FA3BLBHI AAPAEP 04 A9 H2 ARE2 931 A2RIAT 741850 2361130 o u i~ GAN

2002 16 Tabl ¢ 6 contlpuatlon) Peal JIx Jy T £PPes | 4R
123921109184 ExA1e/1312794973693928628833567817520795435743330682287629227

57491521334283 .Za JUN 2D0? %7 Table 6 (continuation) Peak max i ma [cm 1
] Mbd. | Mod. Fegigikaen nethof Z0p2 18

75 g of ramatroban (Modification |!) are dis-
10 solved in 135 g of ethyl acetate with warming. 85 g of
petroleum ether (35/60) are added dropwise at about 40°C
and the batch is seeded with 1 g of ramatroban (Modifi-
cation |). The mixture is stirred at 40°C 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 sus-—
pension and it is additionally stirred at room tempera-
ture for about 5 hours. It is filtered off with suc—
tion, washed with 100 g of petroleum ether (35/60) and
dried at 50°C in vacuo. About 65 g of ramatroban (Modi-
20 cation |) are obtained.
Example 4

Conversion in suspension 1

50 g of ramatroban (Modification Il) are sus-—
pended 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 50°C in vacuo. About 40 g of rama-
troban (Modification 1) are obtained.
30 Example 5
Conversion in_suspension 2
About 0.5 g of Mod. | and Il (mixing ratio
about 1:1) are suspended in 8 ml of n-heptane and

refluxed at about 80°C. After one week, the suspension
35 is filtered and the residue is dried in vacuo at room
temperature for one day.



CLAIM5 1. Thernodynam cally stable Mdification | of ramatroban, conprising
a characteristic selected fromthe group consisting of: (a) a nelting
poi nt of 151C. (DSC, 2 Kmin'~); (b) an X-ray diffractogram havi %
reflections at 10.1, 12.0 and 19.8 (2 theta); (c) an IR spectru aUJiNJ@Z
peak maxima at 3338 cm', 1708 cm' and 1431 cm'; (d) a '3Csolid state
NVR spectrum having peak maxima at 107.9 ppm 118.2 ppm and 135.0 ppm (e)
an FIR spectrum haY % peak maxima at 264 cnis and 207 cnmis; and (f) a
Ranman spectr g2peak maxi ma at 3080 cmis, 1580 cmi' and 122 cmi'. .
2. Process fagrrddgcPiepaodF b [t seed crystals of the thernodynam cally
stabl e Modificatton T of ramatrwpan according to claiml1, characterized in
that the active conpounf998 et ¢ t'&ethémaﬁﬁpbﬁ@u§ Mo byl n@rei ng
and rapid coqfjdige pEadd i tnh'as H&&%@rﬁ £6’PV\9?"{ﬁd9'18b0 gt g ipll g!sf' cation
| by stlrrlngﬁln I nert so vent s Process for the preparati
t her nodynari ¢7L s{@67e g) oamdott hemaf i bbanedcébraush o sienen hav I ng a
characteri 2648 |Hahedn! mqrdwynamecaéewnmmﬂbh% ik R LTI
ramatroban is suspen n water or 1n organi ¢ sol'ven seede t]r1l t he
stabl e Modifixagianuladnd widhcdd,ér®i om ¢§ capremdxolglt andlpreheaﬂesh red
degr oe of COMMIFo0R L8 AaR eadk i PRASETEPUS) 631 LCRTPAS LY S0 CONBBOS 10
m ta S b n

a t hernodyna I ama an accor di

JUN 2002 19 % OﬁfnléPﬁobl ahdtﬁé&umgﬂa HG oMbokanéoam mehrmlais di sElase or
condltlon ri t eRkokN N o

t her m)dynam ?’[;1135("] F{F 3Bl gmﬁ/@cﬁ e‘Sca ond)rl ﬁe r{anggr%bangggégﬁﬁfi ? ﬁFal m 1.
6. The net hocba)'fr cédi aus, inhar e'lcrta;ac cbnmssrrboxgmeeAIalbdmtai dcb‘dnsgaae or
condition is eI ecf ed fro ?heggr oup consi sting of thronboses,

t hr omboenbol | €En8&nPad M™Et hna and al I ergic reactions. . As!R AL R A9:
?. A" ue. A Ay] . ANSE. AUE. Ap9. AE. Af u. AN&. A(d. A, . Ay. Ay; . A#; , . AsR Ay.

"0*, 48AD! zup Q‘ l¥! cg] c”a] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] c*a] ca] cha] ca] ca] ca
] ca]ca] ca] ca a] ca] ca] ca] ca] ca] ca] cTa] c<a!

INHKIRITI\ I nlg!""$" &} xsmhcrXSkf ] caU] ca] ca] ca] ca] c™a] ca] cal] ca] ca] ca] ca] c”

ol ealesl o Sl FALEARLGR) Scal bl SPiap o) o) col ) cal
)

""" ytoj d_ZTkf ] ] c"a] ca] ca\/] ca] ca] caj ca] c"a] ca] ca] ca] ca] c”a] ca] ca] ca]
c"al c"a] ca] cpfetatheateate ca] etatteatcalcatcatcltatea -+
Y>)?)F)[) 8*Ef H* J*P*\Vv* W\ *] *af’ +3+Me¢+<4>+E+q»6 QM@B Eil, M zupj e [Wkf]]]cra
] ca] ca] cal] cf] craJcalc@]craJc aJ caJ daJ c™a] c"a] cal cfa]c™a]ca] ca]c
a] ca] ca] c”a] ¢ zyllcecfl L8 cBPER far T8
M\, 1-=-@A- [1/0@1242333" 333/{44zupk kf]]]cfa]]ca]ca]ca]cal
ca] ca] ca] ca] ﬁg} carﬁtézé}/c eaf ca?{zab’]caj caf ca]co"?ca'u" €ajta] ca] ca] c*a] ca]
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"yl R~



1~ 109%" Z& 10Z"Z10Z"710Z"Z~ 109" Z& () -~ 109%&" Z& () - ~

109" Z& ()-"&'C'Y'Z'["b"K"j J* 10%!& ()-# 10% ! & ()-# 10% 1 & ()-# 20
"XX@ 10% ! 1 10%

pX< 10% 10% ! & () - #1

10% ! & (

10% 1 & ()-# y10% ! & ()- y&SmlO%!&'() ke
10% 1 & ()-#1 10%!& ()-# 10%! & ()-#

10% ! & ()-# 10%! & ()-#1 10% ! & ()-# 10%£&(() i

10%1& ()-# 10% ! & ()-# 10%|&() # 10% !

10% ! & ()-# 10%! & )#189/I " pX<
10% ! & ()-# %BJ%-(& : )-ﬁO %n.ugt(l)o " MRS W

Peak maxima [2 theta]
Mod. | Mod. 1|
17.3 17.2
17.7 17.3
18.0 17.8
19.2 18.7
19.8 19. 4
20.3 20.5
20.7 20.7
21.0 21.3
21.2 21.8
21.7 22.1
21.9 22.6
22.2 23.0
22.7 23.6
22.9 23.8
23.1 24.3
23.6 24.7
23.7 25.7
24.1 25.9
24.9 26. 1

e,

xX@ 10% ! & (

10%|&() 10% ! & (




10% 1 & ()-# 10%!& ()-# 10%!& ()-# 10%!& ()-# 10%! & () - ##
H&H, #- HIHOH: HXX@ 10% ! & ()-# 10% ! & ()-# 10%! & ()-#

10% ! & () - #: #@FHCHMESHTHZHPX< 10% ! & ()-# 10% ! & ()-# 10% ! &20)JUN 2002
10% ! & ()-# 10% ! & () - #Z# #a#b#cHd#et#p##dC 10%" & () -

$Y10%@'& ()-,10,110,110,! 10%!& ()-# 10%( & () - #iitH##k STC

(10%" & ( ) #0( (10%" & () -# (10%@ & ()-#( (10%" & ()-#

S TR R Dol

(10%" & ()-# (10%" & () #(##$$ $$SSpX<C

Peak maxima [2 thetal

Mod. | Mod. 11
25. 6 26. 5
26. 2 26. 8
26. 6 27.1
27.58 28.0
28.0 28.4
29.5 29.0
30.0 29. 6
30. 1 29.9
30.5 30.4
31.0 30.7
31.7 31.2
32.2 32.2
32. 6 33.0
32.8 33.4
34. 4 33.6
34. 6 34.3
35. 1 34.7
35.5 35.5
35. 8 35.7




(10%"
(109"
(109"
(109"

:I:l::lt:ltih::tl::lt:lt

( (10%"& ()-# (10%"& ()-#( (10%"& ()-#

$$3$$* $+$2$8$sWC  (10%"& ()-# (10%"& ()-#( (10%"& ()-#

( (10%" & () - #8$9SEFSCEMESSTIXXE@ ( (10%" & ()-# (10%ng) U?,)mz(
)-#( (10%"&

(10%" & () -#(T$Z$ $a$g$nn$t $pX<C (10%" & (
{$$SSSSSWC  (10%" & ()-#

( (10%"& ()-# (10%"& ()-#t$
10%€" & () - #$$$$$FEx XA (

( (10%" &() # (109" &() #(

%@ -#( . (109" () # (10%" & H( 53355998\ @ 10%
&-é%- 0 0 { &ua §9f % &.E) 10c" géc gOC l

Peak maxima [2 thetal
Mod. | Mod. ||

36. 2 35.9
36. 17 36.9
36.9 37.2
37.0 37.5
37.4

37.17

Table 3
IR_spectroscopy
Peak maxima [cm ']
Mod. | Mod. 11

3338 3298
3316 3244
3053 2943
2944 1697
1708 1615
1614 1591
1592 1495
1496 1466

(109" & () - #$$$$$%



WET<@& 10% & ()- 10% & ()- ' 10% & ()- 10% & ()- 9886888986 Y%pX<@
10% & ()- 10% & ()- 10% & ()- 10% & ()- 10% & ()-

+UA9RYBIOY Y@AWW @ 10% & ()- 10% & ()- 10% & ()- 10w &QJUNZ007
10% & ()- AYBYCYKY %rdnY%e %k O7 @ &p>! 109 & () -p>! 10% & ()- py 109 & () -

py Z10% & ()- 10% & ()- o%988RBRAKST@

p>! 10% & ()-p>!10% & ()-p>! 10% & () - (p>! 16% & ()-p>10% & () - %9868888s\W @
p>! 10% & () - ?ab 0%&&?0;P>' 10% & 3 p>1 109 & ()-p>! 10% & () - Y9888888/KXED

e 3 finuatio
Peak maxima [cm ']
Mod. | Mod. I
1470 1447
1431 1416
1378 1379
1335 1357
1318 1327
1294 1305
1227 1292
1179 1274
1167 1240
1156 1228
1097 1213
1079 1186
1067 1164
1055 1151
1032 1103
1013 1088
972 1068
922 1055
868 1013




p>1 1096 & ()-p>! 10% & ()-p>! 10% & ()-p>! 10% & () - Y90888888HX=010" p>! 10% & ()
-p>1 109 & ()-p>! 10% & ()-p>! 10% & () - p>! 10% & () - OORSIECT ~0 1096 & () - #
109% & ()-# plO% & ()- & plO%W & ()- p&MO%W & ()-10"10" &$& & &3&8&9%&&@%02
109 & ()-#~ 109 & ()-# 109% & ()-#~ 10% & () - #

1096 & () - #>&C&D&I GNEOST&Y&ESWI/ ~ 10% & () - #,10% & () - #~ 10% & () -#

109 & () - #~ 10@6&.() HY&Z& &A&&j &OEPEXX@ ~ 109 & ()-# 109 & () - #-~

EHIERAGET, Con it
T A A N UG T vy Sl 10568 (-5 1098 ()5 208 (). 5
10% & () - #8A8ERERESWI/ POYKSmiapithal g’ () - #~ 1 5%'/:94'x§2## 10w E -7
Mod. | Mod. ||
836 980
817 931
782 841
746 817
708 782
671 751
615 710
577 674
550 665
542 626
520 590
575
556
538
520




10% & ()-#~ 109% & () - #8888888& y| R 109% & 10"10"10" 10% & ()-#~ 10% & ()-#
1096 & ()-#~'")",' @A B'|' ~bJ*pv 10%K"&& ()-; 1pv LO%EK"&& ()-;pv
10%&K" && () - pv 109@K" &8 ()-; f LOYEK" &8’ () Ung
f&109EK" &&' ()-1'R S W['\' ' d sWpv pv 10%&K"&& ()-: pv 109&K" &' ()
109&K" &&' ()-; pv 10%&K"&& ()-;pv 109&K"&& ()-;d e i'mn' r' v' w XX@)V pv
10%&K &8 ()- pv 1098K" && ()-:pv 109RK"&& ()-:pv 109&K"&& ()-;

------- < 0%RK" && ()-; pv 10%8K"&& ()-:pv 1098K"&& ()-; pv
O%&K&&() ,P‘Yb‘%@é V10h Y

K& ()-;""'"'"" sSWpv pv 109%&K"&& ()-; pv 109&K"&& () -
pv 109&K"&& ()-; pv 10%&K" &&' ()- pv 109%&K"&& ()-;"'""""""" xx@bv pv
ég%&K &&' () - p”clgaﬁKd&ét%ke'NM#“”@E%?@%S%opQV 109&RK" &&' ()-;"" """ pX<pv

Peak maxima [ppm]

Mod. | Mod. 11

181.1 179. 2

164.0 163. 0

139.4 141.5

138. 8 137. 6

136. 2 136. 4

135.0 132.5

127.7 129. 0

120.0 128. 4

118.2 127.5

117.0 122. 6

109. 3 121.7

107.9 117. 2

106. 2 115.7

54.0 109. 2

53. 2 106. 6

52.1 51.6

50. 6 40. 1




109@K" &&' () -1 pv 109K’ && ()-:pv 10%&K' && ()-;pv 100&K'&& ()-; pv
10%RK" &&' ()-:' "' sXK>pv 108K" &10&K" &pv 109&RK" &&' ()-; pv 1098K" &&' () -: pv
10%&K" && ()-: pv 10%&K" && ()-:'' """ ((¢00B>T 10%"& ()-p T 10% " &”A)Juszm
10% " & ()- f1410% " & () f 5109%"& ()-

f &&MLO% " & () - &10&K" &( (9 4 (/(6(=(>(tT<>T T 10%"& ()-p T 10%"& () -
e s im0 S eten T o s e Lol s o
A" & 0 0 c r "L -
10%"& ()-p fﬁé@@i&( rﬂ"?ﬂ%%@@)() p $ 101% '8 (3/ g

10%4"& ()-p T 10%"& ()-p T 10%"& ()-p T 10%"& () -
109 "& ()-p T 10%"& ()-p T 10%9"& ()-p T 10%"& ()-

Peak maxima [ppm]
Mod. | Mod. 11
38. 8 37.5
38. 1 35. 9
37. 1 34.8
36. 1 29. 8
35. 3 27.8
33.9 26. 4
32. 3 25. 5
31. 4 22.2
29. 6 21.7
29. 0 21.3
27.7
24. 9
24, 1
23. 1
20. 8
19. 8




109" & ()-p ((CCCC((SW>T 109"& ()-p T 109 "& ()-p T 109 "& ()-p T
1099"& ()-p T 109 "& ()-p ((()))))XxX@T 10%9"& ()-p T 109" & ()-p T
109"& ()-p T 1099 "& ()-p ))))$)*)+),)- )pX-010) T 109" & ()-p T 196)JUNZ0- p
T10%9"& ()-p T 109"& ()-p T 109" & ()-p -).)/); )ﬂ[)wp)m0310(
110%"s& ()-( 1109%"s& ()- f10%"s& ()- & 109%"s& () -
@10%" s& ()-10)"10)"q)x))))))) kS7/( 1109¢"s& ()-1( 110%"s& ()-(
11096" s& ()-1( 110%"s& ()-( 1109%"s& ()-))))))))sSW/( 110%"s& ()-(
110%"s& ()-hableods"s& ()-( 110%"s& ()-1( 110%"s& ()-))))))))xX@ 1(
1109%6"s& ()-( 1109%6"s& ()-1( 110%"s& ()-( 110%"s& ()-1)))))))) pX</ (
1109%"s& ()-1( 110%"s& ()-( 110%"s& ()-1( 110%"s& ()-(
110%" s& ()-BIR)specteascopM 09" s& () - (
Peak maxima [cm_']
Mod. | Mod. I

452 498

429 471

413 449

388 432

368 411

350 395

334 373

324 326

297 291

282 281

264 235

231 201

207 177

176 152

148 116

115 101

101 94

88 88




110%" s& ()-1( 1109%"s& ()-( 110%"s& ()-1( 110%"S& ()-********t X@ 1(
110%"s& ()-( 110%"s& ()-1( 110%"s& () - ( 20 Ju
110%"S& ()- 1*" *#*$x** 4% *2x oW/ ( 110%"s& ()-1(( 110%"s& ()-( N 2002
110%"s& ()-1(( 110%"s& ()-( 1109%"S& ()- 2* 3*4*5*6* 7*8*E* H*| H( 110%
(C109%"& ()- (&10%"& ()-10s"s 10s"s10s" s 110%"s& () - 1(
110%" s& ()-HP*a*qr*s*z**j J*6 109%." & ()-P"'6 10%"& ()-P"& 10%"& ()-P'6
10%." & () - P" %b!goog "& (Y- (,4100A" & ()-*******xxX@ 109" 16 10%."& ()-P"6
10%."&'()-P"It "& ()-P'6 109" & ()-Prrx¥**x**xx*xpX<6 1090 109" & ()-P"16
109%." & ()-P"6 109" & ()-P"16 10%" & ()-P"6 100A"& ()-P"*****x** WG 6
109" & -P'6 109" & -P'6 109" & -pP %" & -pP
109 & 8_@&@@ §2! > 6 & ()-P"6 104" & ()-P"6
Peak maxima [cm_i]

Mod. | Mod. 1|

3080 3070

3069 3046

3056 2960

2955 2925

2925 2850

2898 ' 1615

2851 1589

1613 1570

1580 1467

1566 1443

1471 1354

1438 1315

1412 1290

1369 1273

1293 1228

1277 1186

1236 1150




6 10%LT&T()-P"6 109" & ()-P"6 109" & ()-P"6 109" & ()-P'****x*x***pX<6 6
10%."& ()-P'6 10%"& ()-P'6 109%."& ()-P'6 10%."& ()-P'6
109" & ()-P"*******+s\W6 6 109" & ()-P"6 10%"& ()-P'6 10%."& () - 2@ JUN 200
109" & ()-P'6 109" & ()-P'+++ +++++xX@ 6 109" & ()-P'6 10%"& ()-P'6
104" & ()-P"6 10%"& ()-P"+++++" +#+$+%pX6010L" 6 10%." & ()-P"6
}_8%" z 8 -P'"6 10%4."& ()-P'6 10%4."& ()-P"6
"& () - P"YEET et B O ESTRIIFRPOLOL) 6V @O0%" & ()-u ,y 10%"& () -
, yGLO%" & ()r%—,—f-ov;w & ()- , & yl09%9" & ()-310L" 10L" d+e+f +m+v+w| +lt X8010v
@O0%" & ()-u v @AO0%"& ()-u @ @O0%W"'& ()-u v AO%W"& ()-u @v @AO%"& ()-u
++++++++xX@D1ﬁ@?‘@ﬁﬁ@@“ﬂ?fzfﬂ_vfgioﬁf E)-u @ aAUB"& ()-u v
Peak maxima Lcm f
Mod. | Mod. 11

1180 | 1100

1165 1014

1155 981

1123 921

1091 847

10569 817

1012 794

973 693

928 628

833 567

817 520

785 435

743 330

682 287

629 227

574 91

521

334

283
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10% & ()-$ 10% & ()-$y, ..., ., pX<: 10 10% & ()-$y 10% & ()-$ 10% & () - $y
10% & ()-$ 10%& ()-$, ... 0. SW: 10 10% & ()-$ 10% & ()-Sy 10% & ()-$
10% & ()-$y 10% & ()-$. ..., ., xX@10y 10% & ()-$ 10% & ()-$y 1095 ( @U
10% & ()-BYy, ., ,,,,,pX<: 10 10% & ()-$y 109% & ()-$ 10% & ()-$y 10% (’? !
10% & ()-%, ---- JIISW 10 10% & ()-$ IB% & ()-$y 10% & ()-$ 10%&() $y
10% & ()-$------ S1-x\D 10 y 10% & @Lfﬁufsg%& ()-$y 10%& ()-

10% & ()-$y!-% & ' -+-, - . -] - OWE/ 10’ ()-Sy 10% & ()-$ 10%‘&'()-$y
10 & ()-$ 10% & ()-$/-0-1-=-@Wmn-0-cG #" 10W"V& ()-r #"

1. Thermodynamically stable Modification 1 of ramatroban,
comprising a characteristic selected from the group consisting of:
e (a) a melting point of 151°C. (DSC, 2 Kmin™);
e (b) an X-ray diffractogram having reflections at 10.1, 12.0 and 19.8
(2 theta);
e (c) an IR spectrum having peak maxima at 3338 cm™, 1708 cm’
and 1431 cm™:
e (d) a "*C-solid state NMR spectrum having peak maxima at 107.9
ppm, 118.2 ppm and 135.0 ppm;
e (e) an FIR spectrum having peak maxima at 264 cm™ and 207 om™;
and
e (f) a Raman spectrum having peak maxima at 3080 cm™', 1580 cm"
and 122 cm™.

2. Process for the preparation of seed crystals of the
thermodynamically stable Modification | of ramatroban according to claim 1,
characterized in that the active compound is converted into the amorphous
form by melting and rapid cooling and this is then converted into the stable

Modification | 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 | 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.
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