10

156

20

WO 2005/ 028468 PCT/ EP2004/ 009432 85068pct

waBzqo6R28468- ( Hexyl oxycar bonyl ani no-i mi no- net hyl ) - phemso04/000432
am no] - net hyl } - 1-
nmet hyl - | H benzi m dazol - 5- car bonyl ) - pyri di ne- 2-yl - am no
85@6§ﬂ@p| onic acid ethyl ester methane sui phonate and

'ﬁgf(ﬁgﬁyﬁz‘yggﬁ%bﬁ%nnﬁﬁéwl@ﬁ%‘i‘lyf)zprhenyq\érenr}}mf -methyl}-1-
( hmmybmmmammcamwmhum DHEAMIAB]-PPOPIoRIE acid

}-1-net
benzﬁthvh%éréngﬂwtﬁﬂph?n@geram nse thereofiase) medipameat
t e- met hanesul phonate of fornula A and the use thereof
as a pharmaceutical conposition. 10 Forrmula A: 15 The

Thb@sesem lm\}wtfmffé!@w!ﬁtoctﬁefc@frmﬂuﬂd/éthﬁ Al zqﬁﬁy known
m WD, 98/ 37075, in which npounds W t
e R EATROT WIS I ComPARYA - TS BATD OB sy --methyl-1H-

beé}%ﬁnﬁdé’{o@é t@ﬁrﬁ‘gn)tl )?ﬂAd(v? ?Ly%aiexy, éFc!)p?cg{fag% ﬁﬁ’({lﬂgﬁeémghonate of

formuiajAram)cjoﬂmen;sle]thamoﬁasrwwﬁarfﬂacbamafr@odmltmﬁ yl - car box
ylic acid-N-(2-pyridyl)-N(2-
et hoxycar bonyl et hyl ) - am de. The conpound of fornula I

Fornsula Adoubl e prodrug of the 20 conpound NH H2 HOyN O
NH(B) 2 i.e. the conpound of fornmula A (BIBR 1048
MS) is only converted into the actual effective
compound, nanely the conpound of formula B, in the
body. The main fiel ds, Hof appl i cation of the compound

of chem cal for A are the post-operative
NH, Q o
X W
~S<
H,C~ ~OH
O
o \ﬂ/\/ O

O/\/\/\
CH,

The base of the compound of formula A is already known from WO 98/37075, in
which compounds with a thrombin-inhibiting effect and a thrombin time-prolonging
activity are disclosed, under the name 1-methyl-2-[-[4-(n-n-hexyloxycarbonyl-
amidino)phenyl]-amino-methyl]-benzimidazol-5-yl-carboxylic acid-y-(2-pyridyl)-n-(2-
ethoxycarbonylethyt)-amide. The compound of formula lis a double prodrug of the
compound

NH

NH

2

oH,

N
N
N H
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prophyl axi s of deep vein thronbosis and the prevention
of stroke. 5 The above-nentioged phar macol ogi cal | y
beneficial properties of the disubstituted bicyclic
het erocycl es disclosed in the prior art are the nmain

i.e phercempsiriceofl form&hi A asIRre 1 048~ fi% }b@@ oLl grztoﬁ,ﬁgtactual

har maceuti cal conpositions. C
eﬁggmmpwrgb_namly Greheompeand oéfoentia B;indndbody oThemain fields
: 0. rmaceutic
of BRRSNGn B ARl T ol SrBPLRERLSA ot e ersteonesriive
propyleis eftdedt Vein threnbgs S9F HIbredbntidH o sgrcﬁ?ét he

active substance. Wthout being restricte reto,
exanpl es of these paraneters are the stability of

_ s ' . under different . .

T BBk "L R A R AL P i
bicyelispraterdoyolesfdisdiesquharthapeiut be ake fri m@lrﬁ%ﬂe@émﬂéi@é for effective

Sé}@%l“té#lntheflnw CQF%pOSItIOIﬂS of the _
USE RLINGHOIRIUITS 35 R MACRYical pemngsifionschAnEctwe sabstanee must,
hovedhast / i.gal .
e R R e PRI B P8 ppingypsed as
pPhagRiagrutieal wompeisitionse These pateesetervare tordargalettbar édrinected with

' [ diti . This i bsol ut el
the FRYSBRARHIE! prlileht eavestbbtamer maceut | cul 20
conmpositions which contain, in addition to the active

.Substance itself, breakdown products thereof, for
WithQutrhsiieg resiriglad iherste examplesat base phrametore asthet stabitity of

i [ f ormul.atj ons,.m ght  he. .
o0 S BRI St PR SRt iy i e
coursarlaties fraparadioh eftheophaniosealtibemlibiomahd 4€ability in the final
subﬁt anc 25 as a result of the increased wei ght

comprEiisy the ehappagastisel Regparationh drhecfarmaseutical active
. ? . . H h
subf?ﬁgg%sbh% rébdérgrt@enpﬁgﬂgﬁuék%ﬁﬁﬁ%ﬁgﬁi %cgt{rlg éh%%?%§ have

_ e protecte
high si@bﬁu@diwhldm sbéuldalsabe gudran;/t\ﬁ@d agemuadear diffgrepit @Qiri;ﬂ@wmental
ryg.i.n_.an environnme ere it is protected from
coniiiBag 1Hie P L3R 5RSCTA o preeet bre s PLeharerasaylical
compedliions twiicls eoh@i, iPbdeiiah 1B afd/hét %Tdbs de'ifself Preakldown
ubst ance during 30 manufacture If the pharmaceltica
prOCi{%%thﬁﬁ@@f, for exepidedIn sucheasasthe contant ohatiausubdiencefound

I e St e R At rldh B e perriciefance shoul d

be only slightly hygroscopic. As the crystal
dification of an active substance is inportant to

The%%go;pénlgpdgd@p@yu&e reduces the content of pharmaceutically active substance
as a result of the increased weight caused by the uptake of water. Pharmaceutical
compositions with a tendency to absorb moisture have to be protected from moisture
during storage, e.g. by the addition of suitable drying agents or by storing the drug in
an environment where it is protected from moisture. In addition, the uptake of
moisture may reduce the content of pharmaceutically active substance during
manufacture if the pharmaceutical substance is exposed to the environment without
being protected from moisture in any way. Preferably, therefore, a pharmaceutically

active substance should be only slightly hygroscopic.

As the crystal modification of an active substance is important to the reproducible




10

15

20

25

30

3 active substance content of a preparation, there is
a need to clarify as far as pgssible any existing
pol ynor phi sm of an active sub8t ance present in
crystalline form If there are different pol ynorphic

achih sobstaheeonieht §e BRalRT MRIF R domly A5 forsps possivle
any eaisng pohmoarptises ohan acﬂwg&bétmc{dﬁﬁaﬁﬁﬁhﬁrmgmﬁb §&m. If there
omit. erwi se, this

reparation | ater produced f , t
aréé’a'ﬁﬁaerﬁ Qx?@f%o"ph% WBG%C@FQF&@{ Fhaethe substansegase anust be taken to
fReansythef i i ha Ry
e ST EIS tRodifie i ho SSbRAATEELS ot oiidef the
phainagauiicalpregaratiootiater peoducedifoom ithiGtherwiye bisofould have a

hafEERfod A ineTRBIdi bt BERCy RS emln Againgidhiiiekground,
activie m&ér&ﬁswﬂamcteﬁééwB?%niyss!fbhﬁpélgh%%ﬂiéhyaregréi*é‘?red.

active substance. If for exanpl e pharmaceutic
solutions are prepared (e.g. for infusions) it is

ASTREEH ey b 5 M BEp oo el

ciramhstentes déperidinglonahe ehyice igfisriudation G thel @R rignufacturing
.that the active substance

are to beli ken oqrall '
progfSs IsihB SOty of fhe pelive SHhstans df forpsampinpeaTEceUtical
- - - l- - |
solfcicate friyaidd @b fBr MRLRGRIS B 0MRT AT bEfie Yubstance
shawidyhe shficiantlyl sejulialin pbysiologidally aetesiableasaladrites Itidialso very

. ment i oned .physji cochem cal, requjrenments as far as
'mpg)g@ﬁ‘f&r .fU%WE&*ﬁ?'%éHCQ%@E?W@'%ﬁ%# therretivgsehslagke pheuld be
sufiosiefthesalobiel | ned above is sol ved by the ethyl

3-[(2-{[ 4- (hexyl oxycar bonyl am no-
i m no- net hyl ) - phenyl am no] - net hyl }-1-net hyl -1

T BB I Bl BN Y B pmecaujeatyacie

- subBtanoelvehish nbob ohlyas ,chbtadmdd&gﬂhibﬁlpﬁt@rméetﬁlé?icéi ﬁ&%ﬁcy but also
e

.tﬁ]at crystalline rrg(gific_ation 1l of this salt can _
satisiies, tieeaP ayp-meatighed abysigechamisaldenwiremanis as far @agossible.
crystalline nodification Il of this salt can be
prepared by the processes described in Exanples 2 to
Detailed Deseriptisinobthe rgentionf ornly i n each case.
Mor eover, under certain conditions of synthesis as
descri bed for exanple in Exanple

The problem outlined above is solved by the ethyl 3-[(2-{[4-(hexyloxycarbonylamino-

‘imino-methyt)-phenylamino}-methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-

2-yl-aminoj-propionate-methanesulphonate salt of formula A.

In fact, it has been found, surprisingly, that crystalline modification | of this salt can be
prepared by the process described in Example 1 and crystalline modification Il of this
sait can be prepared by the processes described in Examples 2 to 4, selectively and
uniformly in each case,

Moreover, under certain conditions of synthesis as described for example in Example
S, a hydrate form may be obtained, the water content of which indicates a
hemihydrate.
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5, a hydrate form may be obtained, the water content
of which indicates a hem hydyate. 4 For use of the
pharmaceutical conposition it is essential that the
active substance contained thereinis in a uniform
crystalline nodi fication to ensure reliable

F bi OaVﬁ | abj | i tc)’/. 5 The nmet hanesul phonate according to

Of H&® Phinphamdceulingl casmrasitinadt isressientialthatthe active substance

coﬁlfaﬁ‘f‘éoaﬂhleké]ﬁ i fuhguIr 6 té?l}’negr‘?ﬁg f%gﬁ@'ﬁ g lwé&géigl?gﬁe

| ow anor phi sat1 on gri ndi

biogyaidahiély, it is non-hygroscopic in all three
crystalline nodifications and dissolves very easily

i n physiol ogically acceptable acid aqueous nedi a. 10

Thé hmtﬁébiéélﬁbhd)rMefa%Hﬁjlﬁ’d td @ iARLAIRAGS YhBRH R dh AiMree

npound et

Crygtf{ll(r@ mpdifi @agw}a by goad isoysyalbmitynand liwamorsiyaiorpdietng @inding

an%@ﬁwkﬁ%ﬁ I%?réog c%ﬁ&ﬁ{?rﬁy%mpl‘p in.g)) thpg eyptalingpnedifications
andidsselvesnarygasiny |hftﬂ’|¥sid13@é§ﬂ'y°a’bc@? b@é?fagq?feoag%éq%

nelting point of Tm 180" 3C (form
190 3C (formll) or Tmp.. = 120 5C(hemhydrate)

Thé eﬁfgﬁffﬁe{ﬁmggo\;%mn&?%%%y%ﬁa%qﬁ"g;%”';ﬂﬁg}q ng rate:

eth ai-{fd-(helytoxyahbes vizing -
Y08[ (@-{4-(h Kty Hyobibesy s p?—évgmrog-lrrgggﬁr grgéﬁargmfop‘%éhﬁﬁﬁ? methyl

TH; %?Bé'é‘i‘ng%‘ée& VLI AV on@teaacwrd:og tdthe
f | ¢

e e B 87 SR RO Tobes TR 2 e T -

19quéﬁ@|(mnmno]orrrm Ny }2(1+TB?U‘(}‘1|eTTﬂhydrate (determined by DSC =

m dazol e-5- car bonyl ) - pyridin- 2- am no] -° propi
D"*SF?“E'?&%@'Hnaﬁaé%rlmetrbrﬁwmailonmxem@aiam>ymum heating rate:

10°€Vr)1ﬁ11) afhé gglufeg 8%%%1%%&%@%@@%&9 %HEip(f] g2 E‘Q'g{%tgsé tngc[wessrs

Metﬁsr(dleder m ned by DSC eval uati on by peak maxi mum
heating rate: 10C/ mn). Polynorph | with a nelting
point of Tmp. = 180 3Cis preferred. The invention

In affiﬁgtoe:s{q@ggﬁl@pr‘e@.ehhﬁvgﬁﬁ&P%ré’f&é%@‘é& by B tHREQABS Ehentioned
polymorphic forms of the salt ethyl 3-{(2-{{4-(hexyloxycarbonylamino-imino-methyl)-
phenylamino]-methyi}-1-methyl-1H-benzi midazole-5-carbonyl)-pyridin-2-yi-amino]-
propionate-methanesulphonate, preferably in crystalline form, characterised by
melting points of T,,, = 180 4 3°C, Tmp. =190+ 3°Cor T, =120 +5°C
(determined by DSC; evaluation by peak maximum:; heating rate: 10°C/min).
Polymorph | with a melting point of Trp. = 180 4+ 3°C is preferred.

The invention also rejates to the methods of selectively producing the three
polymorphic forms as well as the modifications which may be obtained by these
methods.

According to the invention BIBR 1048 MS polymorph | is obtained by
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pol ynorphic fornms as well as the nodifications which
may be obtai ned by these so nethods. According to the
i nvention Bl BR 1048 Ms pol ym)Pph | is obtained by 5 a)
slow y adding a solution of a slight deficiency (for

RSBy SRR 5l IR TR IR 3 fne o
a t evgbearsgauhafic apidrinecefRMeGotns@btich obBIBR 1048 Bast e acetone

mxt for bout 1 hour_ at_ a 1perature of approx.
@nge@ggra une ofyangse-i30y"G fo %’g pprox. 17 Cto 23 C

éb)dsﬁﬂnh?rth@ %lfd@lf‘e ﬂ)rfalUduF‘?rt]o‘&:Q at § t@l%ﬁg}dwrteeéf ap%tr?ﬁ ?S&‘C to 33°C,

erafure, suction filteri reci
@r)y@@@!l@ ibto ED;BRx:LM%NB 2BO°IOTth atmhng)foda Ymnt@rtélmao 80 minutes

ned in vacuo for at |east 4 hours at
prﬁ%ﬁﬁﬁf‘ﬁwqeéﬁ@g?’gture of 50 C. 10 According to the
ud)vamucam@naB th8 $PediBitarel wa"tﬂa df'B!BR %%B?grr? gf\b

sl.ow dln%ga sol ution of i ght deficiency

&la Hefi thes é’ﬁf%’)‘e%fn vamtdf@h atlgiaphd hioursaati aimiaximum
ace %Ee utd on of BIBR 1048 base in acetone 15
at {aeterr%fehrgtﬁrgg g‘lf approx. 40C to 46 C, b) optionally
i nocul ati ng |t with BIBR 1048 pol ynorph 1l crystals,
e for about 1 hour at a

A B hp hisiapnBIER T848 NS haooron | Gemtaingd by ¢ o

approx. 17 Cto 23 C and stirring for a further 40 to
80 mnutes at this tenperature, 20 e) suction

) | slewiynadding amcémilm ofed slight defitiehsy ¢for Bk&RpILOA 88 Mguivalents) of
duct thus obtained in

vacTBesBRHPhPaiAtia T atrcR 6 4 Sritn ik EIER h b asein acetone
of &t @m@raﬁke%’ﬁ apBrox. 40°C to 46 °C,

b) optionally inoculating it with BIBR 1048 polymorph |l crystals,

) -stirring the mixture for about 1 hour at a temperature of approx. 40°C to 46°C,

d} cooling it to approx. 17 °C to 23 °C and stirring for a further 40 to 80 minutes
at this temperature,

e) suction filtering the precipitated crystals of BIBR 1048 MS form Il and

f) drying the product thus obtained j; vacuo for at least 4 hours at a maximum
temperature of 50 °C;

or by

a) heating a suspension of BIBR 1048 MS polymorph ! in acetone to 45 °C to
50°C for approx. 4 hours with stirring,

b) optionally i) inoculating with BIBR 1048 polymorph Il crystals, or
ii} inoculating with BIBR 1048 polymorph {l crystals and
additionally adding a small amount of BIBR 1048 base,

c} then cooling to approx. 15 °C,

d) suction filtering the precipitated crystals of BIBR 1048 MS form Il and

e) drying the product thus obtained j; yvacuo for at least 4 hours at a maximum

temperature of 50 °C;
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a) heating a suspension of BIBR 1048 MS polynorph | in
acetone to 45 Cto 50C for apgprox. 4 hours with
stirring, b) optionally i) inoculating with Bl BR 1048
pol ymorph Il crystals, or ii) inoculating with Bl BR
1048 pol ynorph 11 crystals and additionally adding a
smal I anmount of BIBR 1048 base, <c¢) then cooling to
orBprox. 15 C, d) suction filtering the precipitated
crystals of BIBR 1048 Ms form 1l and e) drying the
product thus obtained in vacuo for at |east 4 hours at

)npmcmgrﬁalmm mwp@ryﬁform 1 7 abetBhe layada) pl aci ng
i n acetone and

E BR 1048 M5 P
bt%tmﬂ aly ) mﬁsul@rﬂagm@ wmll@mmtlof&lﬁﬁn&o%fpcwmph I, or

égf%?%”ﬂ“@r”dc”’ a8 i BIBRRAE ol af (S ER, AR
am)unt of B mdﬁmllbaﬂdmg@ sh@altarﬂitﬂjrttbﬁml%RHlM@ Bdves
east _one hour wit

ta a

87 1754t heamisiure Nais CbiairaRiontd Kol 08 Clor af leaskanechour with
anogtma,,h?n ng fora further 40 to 80 mnutes at this
tenperature, e) separating off the precipitated
gtgealosaobmg B 8pproa4 87 /S th&3MQA andstirring fdr gifurtherd® to 80

f t | t 4 h t
SJ TithGher At s BERE b of V20"C ' 75 According to the -
em\aﬂ'ptalr dgawmel@fé%.m@téwaﬂ WS at Blaﬁmhsa\n@e&mbb{a%

a solution of one equival ent of

t‘*%éstg it thies eblainest immacuadet altleastst hows|ate maximum

of Qllnﬁ A§ec in a mxture of 90% aqueous et hanol
ta Br%tﬁﬂ?g acet ate in aratio by volune of approx.

2 5 at a tenperature of approx. 35 Cto 40 C
According to the invention BIBR 1048 MS hemihydrate is obtained by

a) slowly adding a solution of one equivalent of methanesulphonic acid in ethyl
acetate to a sotution of BIBR 1048 base in a mixture of 90% aqueous ethanol
and ethyl acetate in a ratio by volume of approx. 2:5 at a temperature of
approx. 35 °C to 40 °C,

b} optionally adding more ethyl acetate as a diluent at the start of the
crystallisation of the product,

c) stirring for approx. another 30 minutes at approx. 35 °C to 40 °C,

d) then stirring for a further 30 minutes at ambient temperature,

e) suction filtering the precipitate of BIBR 1048 MS hemihydrate and

f) drying at approx. 40 °C in a circulating air drying cupboard.

The crystalline forms of ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-
phenylamino]-methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-
propionate - methanesulphonate according to the invention were investigated in
more detail by x-ray powder diffraction. The diagrams obtained are shown in Figure
1.




b) optionally adding nore ethyl acetate as a dil uent
at the start of the crystall;sation of the product,
c) stirring for approx. another 30 m nutes at approx.
35 Cto 40 C, 25 d) then stirring for a further 30
m nutes at anbient tenperature, e) suction filtering
the precipitate of BIBR 1048 M5 hem hydrate and f)
Tabklegilrtg Bthahfabiouxist 40 dataotztaivieddultis ianglysist dryi ng
: cupboard. The crystalline forns of ethyl
3-[(2-{[ 4- (hexyl oxycar bonyl am no-i m no-net hyl) 3o
Talslbeny! anifel poREEYIedtions S¥d mlensities (stsimdardisejj) of the ethyl 3-
H benzi m dazol e- 5- carbonyl ) - pyri di n-2-yl -am no] *
[(2-8ldopesriaxycarbamt amimssimiphaneths! ) adeoyinmigol-metha)-1-methyl-1H-

B ; , . di detal | .
oer R0 RPs PR IS B2 g Bk PRl 5 rae Bofefemate
(formBbure 1. 7 Tables 1 to 3 that follow list the data

obtained in this analysis: Table 1: X-ray powder
reflections and intensities (standardi sed) of the

Ce ot Adheeut phonbie g
055838210 0580811 12 736 051 13 486 577

13.956. 343714 266. 212 15. 17541 |
973 957
955 9.06 3
10.55 8.38 2
10.95 8.08 11
12.73 6.95 1
13.46 6.57 7
13.95 6.34 3
14.26 6.21 2
15.17 5.84 1
15.93 5.56 1
16.46 5.38 1
17.66 5.02 | 8
18.07 4.91 13
18.60 4.77 2
19.89 4.46 6
20.28 | 4.38 2
20.54 4.32 2




15. 935. 561 16.
18.604. 772 19.
21.124.204 22.
25.993. 431 26.

465. 381 17.665. 028 18.
894. 466 20.284. 382 20.
064. 038 22.853. 896 24.
523. 362 26. 833.
Ale, () Q a

074.9113
54 14.32 12 8
123. 691 25.
163. 281 27.
0 / 0 Q

103. 543

322 27 643. 222

21.12 4.20
22.06 4.03
22.85 3.89
2412 3.69
2510 3.54
25.99 3.43
26.52 3.36
26.83 3.32
27.16 3.28
27.64 3.22
28.09 3.17
29.08 3.07
29.26 3.05
29.94 2.98
31.88 2.80
34.37 2.61
36.21 2.48
38.26 2.35
39.47 2.28
39.98 2.25




39.982.251 9 Table 2: X-ray powder reflections and
intensities (standardi sed) of _the ethyl 3-
[ (2- ([ 4- (hexyl oxycar bonyl am no-i m no- net hyl ) - phenyl am
nol-nmethyl }-1-nethyl-1 H _
| m - — - ] =
T Rt Lol Ry Horts B fipties) iAol 8L ARG Uyt 5
[(2-4[#-(Dexyl2xycartenBamirk-aindSndthyh Ry EtniBa]-tiethE}- 1- Byl -1H-

beri'zé%mld'd%Z%Pe-g%a%‘r%n%/%-gylrfdidhqzgJf-'a%%no —pl%%io%ga'tg > r%gth%gegt%b%gnate
(form 11)

B.72 107 3
068 9.73

11.15 7.93 1
12.42 7.12 2
13.59 6.51 1
13.95 6.34 1
15.11 5.86 1
15.97 5.55 1
16.52 5.36 1
17.45 5.08 1
17.86 4.96 2
18.45 4.81 1
19.22 4.61 2
19.89 4.46 2
21.46 4.14 2
21.98 4.04 1
22.48 3.95 1
23.75 3.74 1
25.29 3.52 1
2817 3.17 1
28.59 3.12 1




28.59 3 7.931 7.122 6.511 6.341 5.861 5.551 5.361
5.081 4.962 4.811 4.612 4.462 4.142 4.041 3.951 3.741
3.521 3.171 3.12 11 10 Table % X-ray powder
reflections and intensities (standardi sed) of the

Ta?%'y)l( g x&éé\gé%rnrqﬂg%l%n&and; éenr%Qeﬁy sfandardisedl ot be sty p-2-{4-

he,b)dy}oxyeamohyllanigd:hmmg-me}hyl) phengllamrgo] methyl}-1-methyl-1H-
enzi, m ol e ar bo n-2-yl - am no] - pr Opi ona
'be%m'd%?é??%ié 'B%\ﬁbﬂléﬂ(ﬂﬁ/ cHeéYﬂvﬁylrpﬁiFéqnaje?omelhanesulphonate
(hemihydrate)

73 201 10
564 157 2
7.57 11.8 16
8.25 10.7 17
8.77 10.1 | 12
9.34 946 7

10.69 8.27 13

11.33 7.80 3

11.66 7.58 1

11.96 7.39 1

13.04 6.78 3

14.54 6.09 11

15.16 5.84 1

16.56 5.35 13

17.27 513 6

17.78 498 12

18.75 4.73 1

19.41 4,57 3

19.95 4.45 24

20.38 4.35 4




-1 T &4577.2 7.5711. 816 8. 2510. 717 8.7710. 112

9.349. 467 10.698. 2713 11. 337. 18103 11.667.581 11.967. 391
13. 046. 783 14.546. 0911 15.165.841 16. 565. 3513

17.275. 136 17.784.9812 18. 754. 731 19. 414.573

/]

21.21 419 12
22.22 4.00 6
22.46 - 3.96 5
23.05 3.85 3
23.40 3.80 4
23.85 3.73 12
24.44 3.64 7
25.30 3.52 1
25.63 3.47 1
26.22 3.40 2
26.52 3.36 3
27.06 3.29 1
27.45 3.25 2
29.27 3.05 3
30.78 2.90 2
32.32 2.77 2
32.59 2.75 2
34.31 2.61 1
34.91 2.57 1
36.04 2.49 1
37.00 2.43 1
37.84 2.38 1
38.13 | 2.36 1
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24.443. 647 25.303.521 25.633.471 26.223.402 26.523. 363
27.063. 291 27.453.252 29.273.Q53 30.782.902 32.322.772
32.592. 752 34.312. 611 34.912.571 36.042.491 37.002. 431
37.842.381 38.132.361 12 In the preceding Tables 1 to
In {’net c¥dhyabes) kd 3 St t
m@egr egs anoi90 he \;g ngﬂ% I%v&g F’A\%GQ‘T%QE {'@%a& cﬁfﬁgctmn n

deglpﬁ@&&fﬂdethe&aﬁl&afdm[&&]l‘ demmttmepetlﬁ@d dlswéméselnm B@ﬁﬁeen the
iatti @g x-ray powder diagrans were recorded, within

EpENeT t he present invention, using a Br uker D8

Advanced diffractoneter fitted with a

| ocation-sensitive detector (CED) and a Cu anode as
The preray -poandes dmgfem(sezm(e recordéd awitin,tha scepd ob #bprsedbinvention,

US@{[B( %ﬁl?fépﬁh{gi\& g(ggﬁl 65 rﬁ%{% ﬂ@ef mﬁﬁ[}f’ Eggi?gnet§eXS|tave detector
(OBbPalY ATy BADERIHb kerdy fé%théJ Ko Piation, o, =1.5406 A, 40KV,

enzi m dazol e- 5-car bo ) - py
40 pv/Api onat e - met hanesul phonate accor di ng to the
i nvention occurs in the formof the

The hydrate of the compound ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-
phenytamino]-methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-
propionate —methanesulphonate according to the invention occurs in the form of the
hemihydrate under standard conditions, from which water escapes at a temperature
of about 120°C, parallel to the melting of this form.

Figure 2 shows the thermoanalysis of the three forms.
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hem hydrat e under standard conditions, from which
wat er escapes at a tenperature of about 120C,
parallel to the melting of tHPs form 15 Figure 2
shows the thernpanal ysis of the three forns. 13

' .section Exanple 1 5 Ethyl
Exg@ﬁﬁ&érﬁi%%@il oxycar bonyl am no-i m no- net hyl ) - phenyl a

m no] - met hyl }-1- et hyl -

H benzi m dazol e- 5- car bonyl )-pyridin-2-yl-amno]-propio
Exanple T et hanesul phonate form | (Bl BR 1048 MS

pol ynorph 1) 52.6 kg of ethyl

3-[(2-{[ 4- (hexyl oxycar bonyl am no-i m no- et hyl ) - phenyl a
Ethyl 8412-{[4€héyll oxybantedrtyydmiho-imino-methyl)- phenylammo] -methyl}-1-

dazpl e-5-carb d 2-y
melfuP P EoEi M atisr e bbb g et oo
metr%fn%@lbﬁeﬁa@/fohﬁqf(B?Br@H'ouéfnhs acetate)
52 6é<@ora‘@hwl |3ﬂﬁ2t{[ﬂaﬂwxylmamcam98ylagnrar:—enionaneﬁ‘ql)qmmmarﬁ' hel-

el g0 Bt R R S BB bl et abed ropngete base
(whichhh&9 peefefably Be&p Eaﬁﬁédiﬁe@f&arfd' w @cﬁ,@&tam&é’ucﬁa ﬁ@rﬁ%ﬁ'w

agi tat or apparatus _through | ens [ter and t
aceé%i@D ate plgcgd in an ﬁ@ltamapsaratgs mmrdibtma)hee@ rmdmeai anert and then

29344 Bone fr ebiBefl.TE R A JBFaHaBERES frefReBfiB 0 40
witrs stpiag dAfleca clcair seltutioh hstsﬁ@rrﬁ@d: ané c@ﬁ@ﬁ@bﬂme é'pb‘pﬁaratus are

nts of the suspended container are
f!lteﬁ%c? @? QF sg,qguqtaglt@gprtaﬁgagqu@mrgﬁgr@)a I@rt\ehg}lrter and then cooled to 30 to

36°¢: BQ&{%&f“a‘c@ fﬁé@?ﬂﬁ't?@bﬁo’f '9'11);'1&' 99.5% methanesulphonic
hyl am no

acidHane mori nnsmgzan@the: aehgtmfrgde)orpyaneoplacéﬁ iyl th%csuspended container of

the SEROR PP RLE e e or e S&nended aoidlng” ais atred in

metgretibBudts 3&hb@oRAfen dftethy%l 3-!@21{[40%?%5?%r$3%lgn#§&|mmo—

and stirred for a further 40'to

metevkmh@ny@ma@h@eﬁwlh tnathyletRb-bennimidatola- §-catbenymyedin-2-yl-
-af . f el . .

o BSERRARIELS okl o 2R 2 Ehufif b a0t 92 aliTop e s

stlrrbdeielt 48t 60 nsnuRs a}’lzﬁ 1@:3BE. & is tHeth doded 19710 28%C @ind stirred

for é Puer%réé 4%6\%68% r%?nu%s yThe chgtal gu3pensson is filtered through a filter dryer

and washed with a total of 2701 of acetone. The product is dried in vacuo at a

maximum of 50°C for at least 4 hours.

Yield: 54.5 — 59.4 kg, 90 — 98% of theory based on ethyl 3-[(2-{[4-
(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-methyl-1H-
benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate base
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(hexyloxycarbonylanino-inino-nethyl)-phenylanino]-neth
yl}-1-methyl -1 H
ben2|n1dazole 5- car bonyl) - pyrﬂdln 2-yl - am no] - pr opi ona
te base 14 Exanple 2 BIBR 1048 Ms pol ynorph 11 by
Ex§@@M£QSIOn from Bl BR 1048 Ms pol ynorph | 4g BI BR 1048
ynmorph | and 35 m acetone are placed in a gl ass
flask with 5 stirrer and reflux condenser. The

BIE AP IS bl o dSRUF By Pnletsion o AR &g WS gislymorph |
49 CBIBFRd048 MS BoRRtbr e PEH Al AcdlbRe aR'plcBR if bl di8dLRask with

t hrough a Buchner ftunnel,
stiregicangt iefux icandemgaro The Susq@nsiam Ndl@tedlreélsymlﬁﬁé@msthmatynng and

o 5 B B g 0 A P AR Y e

sudmena"ﬂ:teeécembegh ByBidh@effliinel, avashel s D8I sEpHy ar‘i’d dried in
BI BR41Q48 base (for exanple, on an industrial scale,

R[4 58 g BIBR 1048 base to roughly 90 kg BI BR 1048
M5 pol ynorph 1) in addition to the inoculation with
Bl BR 1048 M5 pol ynorph 11. 15 Exanple 3 Ethyl
Noge [T ﬂrnheﬂemya)omowdmmé@muhby irmculatmg with BIBR 1048 MS

Pl gL o I S Saa ) 1 Ay, Scaleraia by e eddition
of aﬂ@’h@ll %Ehd”[ﬁﬂ %@B@RHW@%S% fcﬁr%ﬁah'lplé RirP&h HMtR 1M scale, about 50 g

nor 1)
BIBB ﬂ% pgae (tmmghby@eagtﬁiaﬁ wﬁaqms polpmonett hyh addiienytb dhe

mo#—@%@nm ?‘?ﬁ} W%%‘HW)’%UH di n-2-yl -am no] - propi o

nate base (which has preferably been purified

bef orehand by recrystallisation fromethyl acetate)
Examples aced in an agitator apparatus which has been

rendered inert and then 25 293 kg acetone are added.

The contents of the apparatus are heated to 40 to 46C

Ethyl 3-H2<[{4- (hexy@xyebtb@nymnmheahlrﬁﬁh@th)@)ﬁpﬂi@rﬁﬁémm@%ethﬂﬁ -

tﬁ ﬁﬁts of. t he aratus are %llteredlntoasecond
mety rhshipigar slens CoRIBYDPYATIneg BRI ProBBNRI-of
methaREANBhBNSte FERRIIRBIBR B48MSpolymrdranof  99. 5%

methranesut phonic—acid—and—for—riastng—anot-her—9
52.6 kg of ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyi)-phenylamino]-
methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate base
(which has preferably been purified beforehand by recrystallisation from ethyl
acetate) are placed in an agitator apparatus which has been rendered inert and then
293 kg acetone are added. The contents of the apparatus are heated to 40 to 46°C
with stirring. After a clear solution has formed, the contents of the apparatus are
filtered into a second agitator apparatus through a lens filter. 33 kg of acetone pre-
cooled to 0 to 5°C, 7.9 kg of 99.5% methanesulphonic acid and for rinsing another 9
kg of acetone are placed in the suspended container of the second apparatus. The
contents of the suspended container are added in metered amounts to the solution of

ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-methyl-

- 1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate base at 40 to 46°C

within 15 to 40 minutes and inoculated with 10 g of BIBR 1048 MS polymorph 1l
(prepared according to Examples 2, for example). Then the mixture is stirred for 40 to
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kg of acetone are placed in the suspended contai ner of

t he second apparatus. The 301 ontents of the suspended

contai ner are added in netered anmounts to the sol ution

of ethyl _ o
60 %niggﬂfe_s{rfi}ftr(h@ywl 2 1@@@@?&3@%@%%&&@% YRR aREP X dher 40 to
80 mipyiesi hesrystel-Bispansionys jilteneditoliongB-ayfitendryay] art wasioed with a

e tQ 4 jthjn 15 to 40, m nutes an
tot@ﬁdgcﬁfgfg%%téﬁe.lﬁw%gﬁpu\éﬂ isRiggiR VRRUQ 8 3 MRRUI Of 50°C for at
leabp4 dared according to Exanples 2, for exanple). Then

.eﬁh'e%ixture is stirred for 40 to 15 60 m nutes at 40
Yigld; = 39.4ikg; PR erP&h oF deary based onxsinytanl2<Ki-rred f or

i L0 n S....Mhe cr al, suspension i s
(heRyloR oAt P Hpnel i @il TR
benzimiadasze—smmorqﬂ)-mﬂmﬁgxl-aﬂﬂﬂoppmitﬁiaté Baggied in

vacuo at a maxi num of 50C for at [east 4 hours.
Yield: 54.5 - 59.4 kg; 90 - 98% of theory based on
N : ) . . . .
s any ATy lag be camied outvilhout ingeullipn il BIRR 1948 MS
polymprph. Heldayevar, Bhe method using inoculation is preferred.
benzi m dazol e- 5- car bonyl ) - pyri di n- 2-yl - am no] - pr opi ona
te base Note: The synthesis may al so be carried out
Exashpleouit inocul ation with BIBR 1048 M5 10 pol ynor ph
— ITHowever, the nmethod using inoculationis
preferred. Exanple 4 BIBR 1048 MS pol ynorph 11 by

BIBEP IS BALBoRRIb NN dHRrdBn BRI B8 Nolse WS PRurudiin |

30. apgaBiBRY 04BiNMS pobsnobhdnaredeseh amagiatopdpphetuslIBich has
t The contents of the

k f dded.
beelfsRHgiEiungHenciiBen 19D o oliageiaTs gremdstect Jhe autents of the
\ ' I
sPrBS TR PRI PRSI BT ITE, s
accewhne tatxampieo?), heatesist401tondBAC withetiringe ani xept &t ihis

BBt o051 o i e g g a5 B sres

for stdpastad fepthef 4ousignanmubdy.i zontal centrifuge and washed
with a total of 45 kg of acetone. The product is dried

Thejiystal suspemsianis sgpetaied affising a doresntalicentdfygerartdwashed
withf’ef bcg@foof]f 2? #ggorfila)%_@%neé'ﬂg%gdu%ise ufled ‘|2n7'aZ/abugn(%'&yiiﬁ%’cu%%oard at
a maximum temperature of 50°C for at least 4 hours.

Yield: 27.7 — 30.1 kg; 90 — 98% of theory).

Note: The synthesis may also be carried out without inoculation with BIBR 1048 MS
polymorph Il. However, the method using inoculation is preferred. If the speed of
conversion is low a small amount of BIBR 1048 base (for example, about 50 g BIBR
1048 base to roughly 90 kg BIBR 1048 MS polymorph |} may be added, in addition to
the inocutation with BIBR 1048 MS polymorph II.
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25 Note: The synthesis may al so be carded out w thout
i nocul ation with Bl BR 1048 l\/q6 pol ynorph I1. However,
the nethod using inoculation i's preferred. If the
speed of conversion is low a small anmount of BIBR

Exdfpfe base (for exanple, about 50 g BIBR 1048 base to
y 90 kg BIBR 1048 M5 pol ynorph 1) may be added,
in addition to 30 the inoculation with BIBR 1048 M5

E"gﬁ) Fy[??' [RHhFMQ%C&%@ﬁ%%H%-IEw% Shethy!)-phenylamino]-methyl}-1-
mettodiei- bahﬁlﬁﬁHWé—érﬂarﬂ@ﬂ\ I}T??Mh}z ﬂ-arﬂ'ﬁb,lw onate

benzj m dazol e- 5- car bony pyrid - propi o
me "@W'Q‘P@Pﬁ%@%@l"bﬁ@ﬁ&te heni hydr at e A soI ut| on of

A bbb s 8318768 ) I HURRERIL IR Cadi b1 5t i acetate

wag @dded d(“d[ﬁrvi@@ ttmaatﬂo)utttfn of 100 93(45(% midbt) of ethyl 3-[(2-{ {4-
hex r bony| am no-i m no- net hyl ) - phenyl am no
e%ylpx% q@%gﬁpn‘&n(ﬁmmo -methyt)-phenylamino]-methyl}- 1-methyl 1H-

[SL i i

despgbsd i %@hﬁ%iﬁ@mmﬁ Eemhahaﬂ)%gergne@?s rdtharfc%i ahbiyd0 ml of ethy!

t ATV r 4 After a few m nute
acf. BB aibiie el an4d A atendmnutn hemduus hedamieanstalise
out\aﬁdhmé?é)theafw@i Byl @‘F@lr@ﬂ @cefate. "I‘Pﬁlaé; 1Y} Fr?& ??'{%"Em%r 30 minutes

ther 30 m nutes at C and for a

at 3rﬁ ﬁ@tféangtfor@ﬁar&m %mt@a a:’frée'nbllentetenmarature,cﬂwphttlae @recipitate
f th .20 nl, of o
wad ST o B E P SRR ol b o Betel? by e 40" in

the girculdtiyg B driphaptoand. el d: 99% of theory Brief

'Ylegi %Jf-gﬁﬁ on of the Figures 20 Figure 1 shows the X-ray

NePPact ograms of the three crystal line forms
of et hyl
[ 4- (hexyl oxycar bonyl ami no-i m no- net hyl ) - phenyl a
Brlﬁ&r@qcrmttmypf the Rigures- 1 H
benzi m dazol e- 5- car bonyl ) - pyri di n-2-yl -am no] - pr opi ona
t e met hanesul phonate. Figure 2 shows the

Figureer mv&tneﬁkfraﬁfp@wa%aﬁﬁfr%@?krﬁi of tHe tiRdd brpgta‘ﬂﬁie{‘ﬁ)rms of ethyl

25 the three crys l1ne forms

3{( éiﬁc@eﬁyl@xrwhynﬂﬁm -soimgtmathyt- mhanymmmohme)hyi} -1-methyl-1H-

benzimidazole-5-carbonyl)-pyridin-2-yl-amino}-propionate methanesulphonate.

Figure 2 shows the thermoanalysis and measurement of the melting point (DSC) for
the three crystalline forms of ethyi 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyt)-

- phenylamino]-methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-

propionate methanesulphonate.
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phenyl am no] - met hyl } - 1- net hyl -
H benzi m dazol e- 5- car bonyl ) - p¥r|din-2-yl-an1no]-
propi onat e net hanesul phonat e.”/17 Patent C ains 1.
Et hyl
3-[(2-{[4- (hexyl oxycar bonyl am no-i m no- net hyl ) - phenyl a
m no] -nethyl }-1- 5 nethyl -

PatertdHaims dazol e- 5- car bonyl ) - pyri di n- 2-yl - am no] - pr opi o
nat e net hanesul phonate in crystalline form
characterised by a nelting point of Tmp.. _ 180 3C

1. (foemyd 3 4?ﬁ&W&@cQYo%muﬁ%a}hH%h%%)EYHﬂﬁ?r%%ammo] -methyl}-1-

maxi num ti'ng rate:

memyﬂ{ltH{:@rmmmmleaﬁmdmm),«pm|m-ylmnmno]xpﬁdpwdai@henyI a

meffaRk D FRoRAt rTal P o, chagasterisacky A raslinG PO b T, =
180‘@390 (B Bhﬁﬁ%acfyeDB@ %Kréﬂﬁ%%# bq_%efaﬁrn%xamiugb hegfing rate:

characteri s bya tin
10°G/minh 1) (heri hydr at e) (det erm ned by DSC eval uati on
by peak nmaxinmun heating rate: 10C mn). 15 3. Ethyl
3-[(2-{[ 4- (hexyl oxycar bonyl am no-i m no- et hyl ) - phenyl a
2. M rEthynef(byi4-tHex Byétro?a -
el m[dg{go(e- mr oo a_mlg?ll ino- ryetrryl phenai!amlnog)methylﬂ

mefhyt-dH- bmmand@gglqaﬁ@ﬁm@w mwtdy’sﬂaﬂ-larmao]f-mmmonate

meffRRERTb RIS el et ghStloRboll A rietina et s -

190rra&rwmrmhgqhemyo@9ter)@aﬁerrﬂaﬂ%rﬂyﬂ%ﬁcﬁevﬁnaﬁ F%Tehﬁa'

osition, containing the salt
ma’(’ﬁb‘@l*@@}'ﬁﬁﬁ@@rﬂﬂa@imogl m no- net hyl ) - phenyl am no] - met h
yl}-1-methyl -1 H benzi m dazol e-5-carbonyl)-pyri
di n- 2-yl -am no] pr opi onat e- net hanesul phonate 25

3. acE&inging24p- mymfxy@ér%bﬁ?lahrﬁéllrﬁlnoofﬁéir@/gaﬁbHéhylé?ﬁﬁb]lﬁfethyl} -1-

met&%%%ne ﬁ{y g%l% é-régﬁatonffﬁwrﬁfnsiz yl~ammo]—prop:%?12te
metﬁaﬁéﬁﬂbiﬁéﬁe&@‘?ﬁ(}ﬁf}%’%ﬁ?é Fﬂl%y LRSI B BHY ARidRg pRREEY Jl'n?p =

mno-

1201 Hud thlemm\&d[me} ('ﬁed:embmd’ by 1I8C;i eliahaztion b}ﬂﬁemhra&rrﬁmhoheatmg
ibg /'30 nmet hanesul phonat e according to one of clains
rate; preparl ng a pharnmaceuti cal

4, Pharmaceutical composition, containing the salt ethyl 3-[(2-{[4-
(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-methyl-1H-
benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate-methanesulphonate
according to one of claims 1 to 3, optionally together with one or more inert carriers

and/or diluents.

5. Use of ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-
methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino)-propionate-
methanesulphonate according to one of claims 1 to 3 for preparing a pharmaceutical
composition which is suitable for the post-operative prophylaxis of deep vein
thrombosis and the prevention of stroke.

6. Process for preparing a pharmaceutical composition according to claim 4,
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conposition which is suitable for the post-operative
prophyl axi s of deep vein thrggbosis and the
prevention of stroke. 6. ProceSs for preparing a
phar maceuti cal conposition according to claim4, 18

chihactensed irf {bpal atﬁ&f-cﬁé/mi%am@tr%%‘e@ﬁt ARNLRLPE

salt eth

M@kg@mwmm lmrh&mnethylr)@heaylhmn)e]ahemwl}mmm&ylnﬂim
en”é'.?’agﬁ%';% Fa@@'@l%ﬂw -3V a-propionata-msthasespirheaste

aoeordam@ tmonsl bf plaimat 6o 356 HURD At LirCH e 8f nok& |t darki %rrs and/or

|ncorporated in one or nore inert carriers an

d”ﬂeﬂ tuents. 7. Process for prepar| ng Bl BR 1048 MS

pol ynorph |, characterised in that 10 a) a solution of
a slight deficiency of nethanesul phonic acid in
acetone is slowy added to a solution of BIBR 1048

%lnaetonea %énlgerature of approx. 30 Cto
TOtRSSTREPIRRTNA BIBR 1946 MSpalymortolichardeteniseatindhat

terrperature of approx. 26 Cto 33C, 15 c) the mxture
is cooled to about 17 Cto 23 C and stirred for a
fair eeution ofe Pight mieﬁcieasy af methiahdselphenid adie in 82etoh8 is slowly

pre St BR 1048 forml are
suc ?g%&ﬁs%é’f“é%’ éﬁﬁ@% '{(ﬁ‘@ B@%MC%W@%MW%@W@ of approx.
dri 8d °Crtowact®, for at least 4 hours at a maxi num of

2 . Process for preparing Bl BR 1048 MS
% &Wd?“%uﬂel IS stiad 4ot alraud dchaun at aaemperatusobiapmrox o6 aC to
slig ?rt c deficiency of methanesul phonic acid in acetone
is sTowly 25 added to a solution of BIBR 1048 base in

&} ethermaixiureds toolkdrtetaboat 07 *BREBC aAQ sfirrbQ 1465 Xg@ 40 to 80

t he m%ﬁturie .s,optionally inoculated with BIBR 1

pol'g’;I ﬁhl%}%ﬂgl%%[ﬁglfec) it is then stirred for about

: ré& rm?g tao 4

coo ecP tor g%%‘raox t%%%éﬁ%l%hzg@@ and oi& I rgdau]cgpn gltere)d and

elrthrarodactitbus obtaimed issdri#d in vacuo for at least 4 hours at a maximum
of 50 °C.

Process for preparing BIBR 1048 MS polymorph I, characterised in that

a) a solution of a slight deficiency of methanesulphonic acid in acetone is slowly
added to a solution of BIBR 1048 base in acetone at a temperature of approx.
40 °C to 46 °C,

b} the mixture is optionally inoculated with BIBR 1048 polymorph Il crystals,

c) itis then stirred for about 1 hour at a temperature of approx. 40 °C to 46 °C,

d) cooled to approx. 17 °C to 23 °C and stirred for a further 40 to 80 minutes at
this temperature,

e) the precipitated crystals of BIBR 1048 MS form Il are suction filtered and

f) the product thus obtained is dried in vacuo for at least 4 hours at 2 maximum
of 50 °C.
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30 this tenperature, e) the precipitated crystals of

BI BR 1048 M5 form Il are suctjgon filtered and f) the
product thus obtained is drle in vacuo for at |east 4
hours at a maxi mum of 50 C. 19 9. Process for
preparing Bl BR 1048 M5 polynorph |1, characterised in
th a _suspensi on of BI BR 1048 NB polynorph | in

- ace Eﬂﬁ?@sﬂomﬁpéwg BRI 1848 MSpatgmarphdl, c&\@mcﬁanseﬂ in that

hours with stirring, b) optionally i) inoculated with
Bl BR 1048 pol ynorph Il crystals, or ii) inoculated
')t & sBSBENSiOA 8f BUBH AP IMS Ipotyryerbal 19n atstonads hehteritol 46 °C to
Lb amount of Bl BR Jf048 base is added, <c¢) then
coo dCH8r aRRIoY X holrswith SN he preci pi t at ed
Y, f f ered
(br) é%tﬁin?“g p? olﬁﬁg%@‘t@u\gﬁgtﬁ?gﬁniedd%aﬁagﬁ*@oﬁ ﬂ%&/%%%oéfor
at | east 4 hdigirocaiated matki BIER 18468 Golybtorgb .1l dystakssand

in that ) BAGAERY r%%l SWB?SEEOP&%FL P48 B6%F i addsd,

2} ethenecanst t'@)a[%ﬁbko’(@*d) i noculated with a small
apmount of BIBR h Il, or ii) inoculated

#) tthemreripitaled %ﬁt?ﬁm’f %@Msaiosmdharezwctlon filtered and

| aﬂﬁééﬁ@?“#tﬁ@ﬁ‘sm%@aﬁeeﬁ% SBabhElbr tradEfious aig rasimum

to ZB°C for at |east one hour with stirring, d) then
cooled to approx. 17 Cto 23 C and stirred for a
further 40 to 80 mnutes at this tenperature, 25 e)
the precipitated crystals of BIBR 1048 Ms form Il are
separated off and f) the product thus obtained is

10.dr iRyacess faaguepdring BIBR 4848 MS polynsorah 1k chardcherised50 that

C. 30 11. Process for preparing BIBR 1048 M5
hem hydrate, characterised in that

:a)-BIBR 1048 MS polymorph | is placed in acetone and

b) optionally i) inoculated with a small amount of BIBR 1048 polymorph Il, or
| i) inoculated with BIBR 1048 polymorph Il crystals and
additionally a small amount of BIBR 1048 base is added,
c¢) the mixture thus obtained is heated to 40 °C to 46 °C for at least one hour with

stirring, '

d) then cooled to approx. 17 °C to 23 °C and stirred for a further 40 to 80 minutes

~at this temperature,

e) the precipitated crystals of BIBR 1048 MS form Il are separated off and

f) the product thus obtained is dried in vacuo for at least 4 hours at a maximum
50 °C.

Process for preparing BIBR 1048 MS hemihydrate, characterised in that

a) a solution of one equivalent of methanesulphonic acid in ethyl acetate is
slowly added to a solution of BIBR 1048 base in a mixture of 90% aqueous
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a) a solution of one equival ent of methanesul phonic
acid in ethyl acetate is sl y added to a solution
of BIBR 1048 base in a m xture of 90% aqueous 20
et hanol and ethyl acetate in a ratio by vol unme of

ap pémanoﬂaﬁd éthyﬁab@céﬁﬂhfﬁ #Hti% b;P\f/oléﬁiérd?%pg?@(s t a? At §Qerﬁperature

tional Ig/ t he product "begins to
out° ARROKe? e@ﬁ9l40a€et ate is added for dilution, 5

B) Sy 45 e frghlyblietind ¥ SRR iRhef bl Bd6iS i
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Figure 1. X-ray powder diffractograms of the 3 crystalline forms of ethyl 3-[(2-{[4-
( hexyloxycarbonylamino-imino-methyl)—phenylamino]—methy!}-1 -methyl-1H-
5 benzimidazole—5-carbony|)-pyridin-2-yl-amino]-propionate methanesulphonate

X-ray powder diagram

5000
BIBR 1048 MS
=Form |
40004
—
a
O 3000+
-
—
g 2000
3
=
0 ! ' | ! 7 ' T y T T J T T T
5 10 15 20 25 30 35 40
20 []
} X-ray powder diagra
5000 yp gram
BIBR 1348 MS
=FormHl
4000+
—
g 3000
&
=
724
c 20004
(3]
=1
=
10004
0 W

207




10

| 40 20 25 30 2 O [] 35 22 3000 2500 5 y 2000 G
1500- 1000 10 500-1 X-ray p%der di agram Bl BR 1048 Ms
= hem hydrate IV M5 10 15 25 30 35 40 2 0 [] 23
Figure 2: Thernoanal ysis and determ nation of nelting
poi nt (DSC) for theX3ray pewaet diyrahpr M5 of et hyl

3o -{-H—(—he*yi—e*ye&&beny—kamﬁe—q-%%e—n@;hwqﬁphenyl a
m nojlq{met hyl }-1- methyl -
H bemZi m dazol e-5-car bonyl) pyri di n- 21 AIBRA43YS priopi o
n#§08 rret hanesul phonate DSC - Di agr am of~ Reqénvg rlous
form|lf of BIER 1048 M5 O
2000-

1600+

1000+

Intensity [cps]

500

20 ]




10

1%

20

25

10L S5 15 p -10 03 20-15 -20 30252 0 -2 -4 -6
~-80 -16 -18 30 reversible soli-solid p ase
transition T,,,6= 153 2 C2=5 0.5 J19 T =1802C 60

Figure 2: Thermoanalysis and determination of melting point (DSC) for the 3 crystalline
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DSC - Diagram of the anhydrous form | of BIBR 1048 MS
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