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3-[(24[4-(Hexyloxycarbonylamino-imino-methyl)-phenylamino]-methy1}-1-
methyl-1H-benzimidazol-5-carbony1)-pyridine-2-yl-aminoi-propionic acid

ethyl ester methane sulphonate and use thereof as a medicament The

present invention relates to the compound ethyl 34(24[4-
(hexyloxycarbonylamino-imino-methyp-phenylaminopmethy1}-1-methyl-1
HbenzimidazoIe-5-carbonyI)-pyri_’din-'Z-y_I-amino&propionate-me'ghanesuIph
SoHard Gr (ORI Ay SAARAB VISEing P amatnd kathrRl a@insdsmesnyt-1-

meﬂwnﬁlﬁmﬁénzlﬁﬁ&@ﬂ%&@rﬁ%@ﬁ?ﬂﬁ%@@?ﬂ%ﬁﬁéﬁ»@{%ﬁ?@%%&%ﬁ ethyl
from WO 98137075, in which compounds with a thrombin-inhibiting efct

and a FFEFRBIFIRABBIRGIRG HGiGHRFHeUEe58ed anadraisrm
1-methyl-24N-[4-(N-n-hexyloxycarbonylamidino)phenyli-amino-methy1]-be
-, _hzimidazol-5-yl-carboxylic acid-N-(2-pyridyl)-N-(2-
The gitsarddmshisthiparide. HREEEMEHIRES binRall4s a double
(hexplogyuarebinga2Risenpgnehbiidy)) HABOEiRd e b sompand, of 1.

formula A (BIBR 1048 MS) is only converted into the actual effective
benZBHRRIE, HERTBR A RetRd HTERRORIED RO #HE Horkpaks wilwnate of
formiiedds, ehapplcation el ider eenepenathichamigaldpipdadnare the
post-operative prophylaxis of deep vein thrombosis and the prevention of
stroke. 5 The above-mentioned pharmacologically beneficial properties of
Forntigzdisubstituted bicyclic heterocycles disclosed in the prior art are the
main prerequisite for effective use of the compounds as pharmaceutical
compositions. An active substance must, however, also meet other
requirements in order to be capable of being used as 10pharmaceutical
compositions. Theseg ararﬁeters are to a large extent connected with the
tive substance \Without being restricted

7o i

s'of.thes e @ he stability of effeot of the ‘\S’f
starting substance under differentiamb condiions, stability in theC”™ ~OH

H:C15¢ tion of the pharmaccgr tical formulation and stability
in the flnal compo itiong of the pharmaceutlcif% ration. The
pharmaceutical activeéSubstance used to prepare%ﬁ%pﬁa?nﬁ:ém'}egl

compositions should therefore have high stability, which should also be
guaranteed even under different environmental conditions. This is

The 8RgaldieliLesamiahipRiexsRithe A58 ofeharmaserieal, wo 9837075, in

which compounds with a thrombin-inhibiting effect and a thrombin time-prolonging
activity are disclosed, under the name 1-methyl-2-[N-[4-(N-n-hexyloxycarbonyl-
amidino)phenyll-amino-methyl}-benzimidazol-5-yl-carboxylic acid-N-(2-pyridy!)-N-(2-

ethoxycarbonylethyl)-amide. The compound of formula i is a double prodrug of the
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20compositions which contain, in addition to the active substance itself,
breakdown products thereof, for example. In such cases the content of
active substance found in the pharmacgutical formulations might be less
than specified. The absorption of moisture reduces the content of
rmaceutically active substance 25as a result of the increased weight

h
Le. BSOMBPHRE Ob AR SR n(E BohADE T Bl SRR KSR AP dNS 2ctual
effclQRECHSH: HOBRSORR MO e MvB 4o e BrRiaaiad om, meisiuey drRBain fields

storage, e.g. by the addition of suitable drying agents or by storing the

of agRigaien & rdrEmyNest shRpirERER YR M AEiIdhReas-ARbivve

profhGIHRIAKE G mojeireRaEIs ChH e ERRiIRNarBRcREtically active
substance during 30 manufacture if the pharmaceutical substance is
exposed to the environment without being protected from moisture in any

TheWoalaierakietherainresaotharnRs suticalAgve sHiks /NGRS RRYIHdRuted

_only slightly hygroscopic. 3 active substance content of a preparation, .
bicyglis BaeAIEIE Py e athe piRsHieRR JereRy PSrRoiphisiaTgective
use ¥ AivePUBIANCE LIRsanRt R Syl iRenissatidribere aendifei@idiance must,

polymorphic modifications of an active substance care must be taken to

howgNEliréliaitRet Gl Ra IRRITRBRCEIBhOr e d S hB$aREE I8 JEDRH E HaRges
phalfhilRhaEmaseutical greparaiondatarrdycad fromidrdthemisediitected with

could have a harmful effect on the reproducible potency of the drug.
the plysirsahpimsekgrouiriobEIRve Sirs a8 aracterised by only slight

polymorphism are preferred. Another criterion which may be of

exceptional importance under certain circumstances depending on the

Withaigibe Bersrailidge i isrete GraeerirsiiiRRRHE 388 fihe stability of
effe SOMRHILYRE thepstive sHbstanger HifsexaBinloaMasBIRAELHEALBAMHPNS the

are prepared (e.g. for infusions) it is essentjal that the active substance

courgeapidisersariaiiay sbihselrpreserisrERacialivame datrbRy inighe final
comPISSIIERY tﬁna@étgﬂhmw@gﬁdahm@ﬁé%mhe takenRsahsthalibs astive

substance should be sufficiently soluble. The problem of the present

SUbH{RRSRINESS {0 HiSRaEEA I RIREEASEUlIRR LRI S IRaR MMk Ahssetrg have
highlSEAFBCIRIRSd dholidspinpe aplesicabaaieasybdbalgpreaiisfieniiénmental

above-mentioned physicochemical requirements as far as possible.

condifiphharlhis i fkpallfielt srsatiel Jrniguaidigryre of pharmaceutical
comddéAidA4-axilexyeaihaRyiamineminemetinys-shiesmaunalemetybkdown

-1H-benzimidazole-5-carbonyl)-

methyl y1) .
prody GRS RN o RESHRNETES IR SRAER A aslivseRufhstance found
in thehsaetessagtby FdnellingideineipiHédesSthderspdritietermined by

DSC; evaluation by peak maximum; heating rate: 10C/min). In a second
aspect, there is provided an ethyl

The JteAttichexyiasysareoryasinaiieinerrethyd keryiaminiehiesdayl< s0Bstance
thyl-1H-benzimidazole-5-carpbon

l)- .
as a55HHh Y I AR st Fal e B R HBIEIR SYiRBrdRarmaceutcal
comgbanasteriseH Bitehnaibia P e sl ifabé tthemirsieater from moisture

. (determined by DSC; evaluation eak maximum; heating rate: . )
USRS, S0P (IR PAGIUE SR R SNIEE AG T sean the drug in
an cBMNOBHANWeRNEAINIBP bReaItEaYh moisture. In addition, the uptake of

. 3-[(2-1[4-(hexyloxycarbonylamino-imino-methyl)-phenylaming]-methyll-1-
oIS 1 A LR T R AT ST RA
manbangstiphenaishasrdetiveticabevesentionallgtpgethetomite epeinsimaat without

._inert carriers and/or diguents. In a fourtfbas ecl'b thg[ke is provided the use .
bem%ﬁaéﬁf?pggfg[gﬂr_noas ure in any way. Preterably, theréefore, a pharmaceutically
activéheupisesynay ooylrniswitindighethigpbenytaminol-methy11-1-methyl-1
Hbenzimidazole-5-carbonyl)-pyridin-2-yl-aminol-propionate-methanesulp
honate as defined above for preparing a pharmaceutical composition
As thwhichsisbritatiffticihepastsepeatve gisopiyiexisairtaeyene reproducible
thrombosis and the prevention of stroke. In a fifth aspect, there is provided
a process for preparing a pharmaceutical composition as defined above,
characterised in that by a non-chemical method the salt ethyl ‘
3-[(2-114-(hexyloxycarbonylamino-imino-methyl)-phenylamino]- methyll-1

_maethvli-1H-benzimidaznle-B_-carbhonv1)-pvridin-2-vl-aminol-nronionateamaet



c) the mixture is cooled to about 17 C to 23 C and stirred for a further 40

to 80 minutes at this temperature, d) the precipitated crystals of Ethyl

31(2-{[4-(hexyloxycarbonylamino-iminomethyl)-phenylamino]-methyl}-1-m

ethyl-1H-benzimidazole-5-carbonyl)-

pyridin-2-yl-amino]-propionate-methanesulphonate form | are suction

filtered and e) the product thus obtaibed is dried in vacuo for at least 4
act@@%ﬁ@é’t@r@@%?&ﬁ% Egézﬁ%ﬁﬁntﬁ]@@%tatﬂ%@i'%@@ﬁmda% far as

process arin
poshiBls Ay ARG RIS kR R AR SR QIR SR pline
forrﬁlbé”ﬁfmﬁwaﬁbr@f&@rb@%fm%yﬁm &ﬁﬁﬁﬁiﬁﬂﬁ&fﬁﬁﬁﬁtéﬁﬁé@féﬁ%ﬁlﬁare
musiopateskemibygrateschanatterisgdtilithatajdiftaitiiorvbtion e eoptivatentioes

not %’H@E&é%%%%%%@aﬁt%ﬁ&%ﬁ&% inslowaddardaa soluiorAlise,
th'%ﬁ%@fﬁ"@]&?ﬂ%%ﬁlgﬁl RS RSN %ﬁgﬂﬂaﬂ% ﬁwep%ru&yrﬂ\gamsi

this-rnadhgrashdeagiinkl sxblelances characterised by only slight poiymorph &m
afeq@@@ﬂg&_pyridin-2-y|-amincfpropionate-methanesuIphonate base in a
mixture of 90% aqueous ethanol and ethyl acetate in a ratio by volume of

prox. 2:5 at a temperature of approx. 35 C to 40 C, tionally, as th
AR DR, Rt ot R EHP IR il R AN O Bl

c.rmbmmgwre!@endw forrabibet arstiser 30 rﬁmmu@%@zapproihes cheiogo of
ma@ﬂbmﬁﬁgswr@%&r 2 fwéheéaaggmwaqa@tawkéemsﬁemneaatwrfefce) dhemple

phé?’reccp 1ca?fE é%ﬁl(%ré%rgﬁéféaxéecgr%w ;%ﬂs!m'g QM aﬁ that the

amlno me imidazqgle-5-ca

yridin
sty RUBIBB RO R B Me TR R S R RS
solfpdtied himproxetp Gijwttantioutinigg ahidlyimg dopgsotadercerminthat the
actRRIL3RRRE. SRBIRIBOLVIREN SENble. _
3-[(2-([4-(hexyloxycarbonylamino-imino-methylyphenylaminopnethyll=1-m
ethyl-11-1-benzimidazole-5- carbonyh pyridin-2-yl-aminoFpropionate-meth
TherrsbigrormitdsolprasAsk IiRAliRiblE B9 PP & PE8RATRIIIGBI active
subgtarniativisishecht thehe is phavickéermedihylhigh pharmacological potency but
alsd [§2ikhadhawyapGarhaa %ﬁé@'%?@r&@ﬂ&ﬁr@ﬂewmt%”% as
hyI 1H-benzimidazole-5-carbonyl
poeﬁ}% in-2- -yl-aminoppropionate-methanesulphonate hemihydrate
obtainable by the process as defined above. Detailed Description of the
Sulnwestion The problemoutlined aboveis solvedby the ethyl 3-[(2-{[4-
in @ebrstoa;p&lrﬁpnyamimMmhiedemymWér@J[@a{tthaeMymmmwamno-—
ben2| zole-5- arb i e on
B L PP e e oarsatih

ate sa
ymmvheﬁmd]m@lmﬂﬂtﬁ ‘thizlsanasaipbepatparedrby therpstess  form,
chSSRELRS %ri:)ﬁ] s ﬁ'r%?g dﬁr ysitafline mogificatign-l %%’%f?&e‘@ﬁ‘iﬁﬁed by
€ proce escri

prep Are béd'in Examples 2 t&) 4, selectively and
D%lmmwtmeénhnmﬁenmmuverhﬁam ciRai0eGHbitdns of synthesis as
described for example in Example 5, a hydrate form may be obtained, the

water content of which indicates a hemi fthe
0 B R ARAr bOSE R Gt LB R i AR Rk pgnyiamino-
imigentadtied tpekeiy mima] unéﬁnm}cfystetlhmmmmmmmbqsw&rwmﬂﬂe

bi oa all b||| The methanesu onat feQrding to the | lon is
py%ﬁ%‘g ﬁ?i RIPHIPES grystm#E mo L¥ 8#5 by good cr %?émﬁﬁy arfarm’
chmmwnsmhm,auam@lurigg:gisim«hﬁ@,apdmaﬂaﬁe5§ibmhmﬁwateot {determined
y pic in all three or stalllne ] issolves very
by ch%}h ?q’% yglo f}chﬁy accep table’ amén g&égo%sofnqseg{yl The
crystalline forms of the methanesulphonate of the compound ethyl
3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-Phenylaminol-methyll-1-m
ethyl1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-ProPionate
according to the invention are characterised by a melting point of Tm,p =
180 3C (form I), Tmp = 15190 3C (form Il) or T, Thp =120 5C
(hemihydrate) (determined by DSC =



Differential Scanning Calorimetry; evaluation by peal maximum; heating
rate: 10C/min). The values shown were determined using a DSC 821e
made by Messrs Mettler Toledo. 20In a first aspect the present invention
therefore relates to the three above-mentioned polymorphic forms of the
salt ethyl 3-[(24[4-(hexyloxycarbonylamino-imino-methyl)-
phenylamino]-methyll-1-methyl-1H-bgnzimidazole-5-carbonyl)-pyridin-2-yl
In ﬁmiwja@@%ﬁpn@%?wmamgéw@gﬁ%dﬁ%ﬂt%@%%w igé‘@éfgfé'ﬂ‘ajrng the
aracteri elting points of T, p.. = 1€ ., Tm,p = CorTm
Sag--%{“i@o@@i%@?éﬁsﬂﬂgﬁ@%ﬁB@PB&@?MU&{?&W%&%&MWWMethy=}~
1-hetiting! FateedH@Ithindl 6l abtyl) Wi drmelingaaist 9 bpis iaiE-180
Is_preferred, The inventipn,also relates tq the methods of selectively
T RE et e TBRmATEAR: Rl AlviBHEThe oG Afgrgre iner
caiishamdpbdilobtdined by these 30methods. According to the invention
BIBR 1048 MS polymorph I is obtained by 5 a) slowly adding a solution of

a slight deficiency (for example 0.98 equivalents) of methanesulphonic
In a@ld ifPatiétorrsisel solthisa ofi BIBRMASIbasesn asetonsf atethyl  3-[(2-{[4-
hdRPREIEIHEE i SRBSmIAHR R ConeRY SHING, DG mbsure. forapout 1
( hour at a temr%ferature of a%prox. %&C ?O%3C,£ 5%%%M?t%%{%%$§>% 17

begpsigideaslgn SHpRRy o4 Riftheykertored pirniessia mrthenmserahesaty as

deBheHoBRIRG the pipapERiacharystalsehPBIBR A048 MR |28diBhie for
h drgmgﬁ%;]ﬁ% roduct thus obtained in vacuo for at least 4 hours at a

Bl pdd o dpeRcsHaAE e resiavant o e IR VERMIBN of

strdk8. polymorph 1l is obtained by a) slowly adding a solution of a slight
deficiency (for example 0.98 equivalents) of methanesulphonic acid in
acetone to a solution of BIBR 1048 base in acetone 15at a temperature of

In aprjftbx.a&ﬁ@cﬂp ﬂrfeflé, isbprapttmally iﬁl@ﬁaiﬁirf@ﬁtM&b@ihﬁ’ﬁczé-%rmaceuﬁcai
0 Il grystals, , ¢) stirring the mixture for about 1 hour at a
Corf]egn%é%rﬁu?g %?88@?28% t%hf%%f?t Kool lld ﬁ%@{oggpﬁrggﬁc;wen%c%r&ethod
thean@adtirriathfor BHGEREA-40etyBEynambiersyltriirotenipenateiiey ROBESVRAMO]-
iltering eqipi IS, qf 18 MS farm, ILand f) drying th
o e e e S Rt e C R eaRe
meigaiprsalehevis0 &S, sebperb above is incorporated in one or more inert

carriers and/for diluenis.

In & sixth aspect, there is provided a process for preparing Fthyl 3-[(2-4-
(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-methyl-1H-
benzimidazole-5-carbonyl)-pyridin-2-yl-amino}-propicnate-methanesulphonate

polymorph |, characterised in that

a) a solution of a slight deficiency of methanesulphonic acid in acetone is
slowly added to a solution of Ethyl 3-[(2-{[4-(hexyloxycarbonylamino-
imino-methyl)-phenylaminoc]-methyl}-1-methyl-1H-benzimidazole-5-
carbonyl)-pyridin-2-yl-aminol-propionate-methanesulphonate  base in
acetone at a temperature of approx. 30 °C to 36 °C,

b) the mixture is stirred for about 1 hour at a temperature of approx. 26 °C to
33°C,



a) heating a suspension of BIBR 1048 MS polymorph | in acetone to 45 C
to 50C for approx. 4 hours with stirring, b) optionallyi) inoculating with
BIBR 1048 polymorph Il crystals, or 5) inoculating with BIBR 1048
polymorph Il crystals and 30additionally adding a small amount of BIBR
1048 base, c) then cooling to approx. 15 C, d) suction filtering the
precipitated crystals of BIBR 1048 M& form Il and e) drying the product

t ined in tAh ' t t f
SRR SR EL P 2S  RTHNE o
optidiaiiuisscaldtiisgtevitneraiorall amount of BIBR 1048 polymorph Il, or

o lati . | 8 iti Ilv. -
S DB NS AP B A v
obtdlifeid ¥5-2bsn e elibreabdastont o lirvien stinityz dod-tasmony!)-
COOIHYGiEnamN Uin o Cold 23 {aR0e SHERNSIoR A HERer AQ-0 80 munutes .,

at this temperature, e) separating off the precipitated crystals of BIBR
1048 MS4ARLI and f) drying the product thus obtained in vacuo for at

leasté henarsuat armexisbiaméempesristieint PAto 1R AGRORHRE 10 NRirs at o
invention BIBR 1048 MS hernihydrate is obtained by a) slowly adding a
squWﬁ%'g?Lgﬂé)éggiv fent of methanesulphonic acid in ethyl acetate to a
solution of BIBR 1048 base in a mixture of 90% aqueous ethanol 20and

QR ATl e e
(hesythrysaihoftiaentngstallisatiost of thevpnythueino-met) wiirtingsioy apErox.

i C..25d) then stirring for,a furth
b o B o E A B A e T e B

hemipRraba - sasenissdiatthand

a) a solution of one equivalent of methanesulphonic acid in ethyl acetate is
slowly added to a solution of Ethyl 3-[(2-{[4-(hexyloxycarbonylamino-
imino-methyl)-phenylamino}-methyl}-1-methyl-1H-benzimidazole-5-
carbonyl)-pyridin-2-yl-aminol-propionate-methanesulphonate 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, as the product begins to crystallise out, further ethyl acetate is
added for dilution,

¢) the mixture is siirred for about another 30 minutes at approx. 35 °C to 40
°C

d} then stirred for a further 30 minutes at ambient temperature,

)

e) the precipitate of Ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyi)-
phenylamino}-methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yi-
amino]-propionate-methanesulphonate hemihydrate is suction filtered and

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



f) drying at approx. 40 C in a circulating air drying cupboard. The
crystalline forms of ethyl 3-[(2-114-(hexyloxycarbonylamino-imino-methyl)-
30phenylam
ino]-methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-aminok,
propionate - methanesulphonate according to the invention were
investigated in more detail by x-ray géwder diffraction. The diagrams

In APENRY AESPOWRIR FigHIS Aded TARlas L 59{(%1%§L(W0U@tcgﬂ3@ﬁﬁﬁammo~

obtaned in this analysis: Table 1:X-ray powder reflections and intensities
imipstanetidiseloy af avaiseiyngthyll-1-methyl-1H-benzimidazole-5-carbonyl)-

pyréi(#:é%f@%&gw%ﬂayéam@@ﬁéﬁa@msﬁme-ge

G fy W&%ﬂ%@%@éﬁy the
-methyl-1H- benzimidazole-5-carbonyl)-pyridin-2-yl-aminolpropionate -

PrORRSRATSSRIPREREForm 1) 2 0 [1 dhki value [A] intensity [%] 4.4 20.1 100
8.94 9.90 5 9.23 9.57 4 9.55 9.26 4 10.55

In a ninth aspect, there is provided an ethyl 3-[(2-{[4-(hexyloxycarbonylamino-
imino-methyl)-phenylamino]-methyi}-1-methyi-1H-benzimidazole-5-carbonyl)-
pyridin-2-yi-aminol-propionate-methanesulphonate hemihydrate obtainable by

the process as defined above.

Detailed Description of the Invention

The problem outlined above s solved by the ethyl 3-[(2-{[4-
(hexyloxycarbonylamino-imino-methyl)-phenylamino}-methyi}-1-methyl-1H-
benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propicnate-methanesulphonate
salt of formula A.

In fact, it has been found, surprisingly, that crystalliine modification | of this salt
can be prepared by the process described in Example 1 and crystaliine
modification 1l of this salt can be prepared by the processes described in
Examples 2 to 4, seleciively and uniformly in each case.

Moreover, under certain conditions of synthesis as described for example in
Example 5, a hydrate form may be obtained, the water content of which indicates
a hemihydrate.
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8.38210.958.08 11 12.736.951 13.46 6.57 7 13.956.34 3 14.26 6.21 2
15.175.84115.935.56 16.465.38 1 17.66 5.02
' 4

For use of the pharmaceutical composition it is essential that the active substance
contained therein is in a uniform crystalline modification to ensure reliable

bicavailability.

The methanesulphonate according to the invention is characterised in all three
crystalline modifications by good crystallinity and low amorphisation during grinding
and compression. Moreover, it is non-hygroscopic in all three crystalline modifications

and dissolves very easily in physiologically acceptable acid agueocus media.

The crystalline forms of the methanesulphonate of the compound

ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylaminol-methyl}-1-methyl-
1H-benzimidazole-5-carbonyl)-pyridin-2-yl-aminol-propionate according to the
invention are characterised by a melting point of T, = 180 £ 3°C (form i), Tmp. =
190 = 3°C (form i) or Tp. = 120 + 5°C (hemihydrate) (determined by DSC =

Differential Scanning Calorimetry; evaluation by peal maximum, heating rate:

| 10°C/min). The values shown were defermined using a DSC 821° made by Messrs

Mettler Toledo.

In a first aspect the present invention therefore relates to the three above-mentioned
polymorphic forms of the salt ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-
phenylamino]-methyl}-1-methyl-1H-benzimidazole-5-carbonyi)-pyridin-2-yl-amino}-
propionate-methanesuiphonate, preferably in crystalline form, characterised by
melting points of Tmp. = 180 £3°C, Tp. = 190 £ 3°C or Tmp. = 120 £35°C
(determined by DSC; evaluation by peak maximum; heating rate: 10°C/min).

Polymorph | with a melting point of T = 180 + 3°C is preferred.

The invention also relates to the methods of selectively producing the three

polymaorphic 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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8 18.074.91 13 18.604.77 2 19.89 4.46 6 20.28 4.38 2 20.544.322 82
0 [C] dhki value [A] intensity [/0] 21.12 4.20 4 22.06 4.03

a)

5

slowly adding a solution of a slight deficiency (for example 0.98 equivalents) of
methanesulphonic acid in acetone to a solution of BIBR 1048 base in acetone
at a temperature of approx. 30 °C to 36 °C,

stirring the mixture for about 1 hour at & temperature of approx. 26 °C to 33°C,
cooling it to approx. 17 °C to 23 °C and stirring for a further 40 to 80 minutes
at this temperature,

suction filtering the precipitated crystals of BIBR 1048 MS form | and

drying the product thus obtained in vacuo for at least 4 hours at a maximum

temperature of 50 °C.

According to the invention BIBR 1048 MS polymorph Il is obtained by

a)

or by

slowly adding a solution of a slight deficiency (for example 0.98 equivalents) of
methanesulphonic acid in acetone to a solution of BIBR 1048 base in acetone
at a temperature of approx. 40°C to 46 °C,

optionally inoculating it with BIBR 1048 polymorph Il crystals,

stirring the mixture for about 1 hour at a temperature of approx. 40°C to 46°C,
cooling it to approx. 17 °C to 23 °C and stirring for a further 40 to 80 minutes
at this temperature,

suction filtering the precipitated crystals of BIBR 1048 MS form |l and

drying the product thus obtained in vacuo for at least 4 hours at a maximum

temperature of 50 °C;

heating a suspension of BIBR 1048 MS polymorph | in acetone tc 45 °C to
50°C for approx. 4 hours with stirring,
optionally i) inoculating with BIBR 1048 polymorph Hl crystals, or
i} inoculating with BIBR 1048 polymorph It crystals and
additionally adding a small amount of BIBR 1048 base,
then cooling to approx. 15 °C, |
suction filtering the precipitated crystals of BIBR 1048 MS form Ii and

drying the product thus obtained in vacuo for at least 4 hours at a maximum

temperature of 50 °C;
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8 22.853.89 6 24.12 3.69 25.10 3.54 3 25.99 3.43 1 26.52 3.36 2 26.83
3.32227.16 3.28 1 27.64 3.22 2 28.09 3.17 2

6

placing BIBR 1048 MS polymorph | in acetone and

optionally i) inoculating with a small amount of BIBR 1048 polymorph I, or
i) inoculating with BIBR 1048 polymorph Ii crystals and
additionally adding a small amount of BIBR 1048 base,

heating the mixture thus obtained to 40 °C to 46 °C for at least one hour with

stirring,

then cooling to approx. 17 °C to 23 °C and stirring for a further 40 to 80

minutes at this temperature,

separating off the precipitated crystals of BIBR 1048 MS form it and

drying the product thus cbtained in vacuo for at least 4 hours at a maximum

temperature of 50 °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 solution of BIBR 1048 base in a mixture of 90% aqueous ethanol
and ethy! acetate in a ratio by volume of approx. 2:5 at a temperature of
approx. 35 °C to 40 °C,

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

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

then stirring for a further 30 minutes at ambient temperature,

suction filtering the precipitate of BIBR 1048 MS hemihydrate and

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

The crystaliine 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.
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Tables 1 to 3 that follow [ist the data obtained in this analysis:

Table 1: X-ray powder reflections and intensities (standardised) of the ethyl 3-
[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-methyl-1H-
benzimidazole-5-carbonyl)-pyridin-2-yl-amino}-propionate — methanesulphonate

(form 1)

26 din value ﬁ intensity {%]

[’ [A]

4.4 201 100
8.94 9.90

9.23 9.57

9.55 9.26
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




9 Table 2:X-ray powder reflections and intensities (standardised) of the
ethyl 3-
[(2-{[4-(hexyloxycarbonylamino-imino-@&ethyl)-phenylamino]-methyl}-1-met
“hyl-1Hbenzimidazole-5-carbonyl)-pyridin-2-yl-aminoppropionate -
te.(form-11) 2 0.[1 dhki value [A] intensity.[%].4.3 20.4

Ws 9.131 11.15 7998 144842 7.12 3 13,50 Bitensity §¥]
6.34 °1 1Al
212 4.20 4
22.06 4.03 8
22.85 3.89 6
2412 3.69 1
25.10 3.54 3
25.99 3.43 1
26.52 3.36 2
26.83 3.32 2
27.16 3.28 1
27.64 3.22 2
28.09 3.17 2
29.08 3.07 1
29.26 3.05 1
29.94 2.98 1
31.88 2.80 1
34.37 2.61 1
36.21 2.48 1
38.26 2.35 1
39.47 2.28 1
39.98 2.25 1




115.115.86 15.975.55116.525.36117.455.08 1 17.86 4.96 2 18.45
4.81119.224.61219.894.46221.464.142
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Tabie 2: A-ray powder reflections and intensities (standardised) of the ethyl 3-
[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylaminol-methyl}-1-methyl-1H-
benzimidazole-5-carbonyl)-pyridin-2-yl-amine]-propionate ~ methanesulphonate

{form If)

206 dn value intensity {%]

[°] _ [A]

a3 204 100
8.72 101 3
9.68 9.13 1
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
2529 3.52 1
28.17 3.17 i
28.59 3.12 1




21.98 4.04122.483.95123.753.74 1 25.29 3.52 28.17 3.17 1 28.59
3.121 10 Table 3: X-ray powder reflections and intensities (standardised)
of the ethyl 3-[(2-{[4- 10
(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyll-1-methyl-1H

benzimidazole-5-carhonyl)-pyridin-2-stkaminol-propiopate, -
o A MBS U AP S PR OB Sar kel B 31214
(hex@Bycarbonylamino-imino-methyl)-phenylamino}-methyl}-1-methyl-1H-
benzimidazole-5-carbonyl)-pyridin-2-yl-amino}-propionate — methanesuiphonate

(hemihydrate)

20 dni value intensity [%]
"] | Al
3.9 22.8 100
4.4 20.1 10
5.64 15.7 2
7.57 11.8 16
8.25 10.7 17
8.77 10.1 12
9.34 9.46 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 5.13 6
17.78 4.98 12
18.75 4.73 1
19.41 4.57 3
19.95 4.45 24
20.38 4.35 4




100 4.4 20.1 105.64 15.727.57 11.8 16 8.2510.7 17 8.77 10.1 12 9.34
9.46 710.69 8.27 13 11.337.803 11.66 7.58 1

11
26 | dn value intensity [%]
['] [Al
20.84 4.26 4
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
2563 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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15

11.96 7.39 13.04 6.78 3 14.54 6.09 11 15.16 5.84 1 16.56 5.35 13 17.27

5.13617.784.98 12 18.754.73 1 19.41 4.57 3 19.95
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in the preceding Tables 1 to 3 the value "2 ® [°]" denotes the angle of diffraction in
degrees and the value "dng [A]" denotes the specified distances in A between the

lattice planes.

The x-ray powder diagrams were recorded, within the scope of the present invention,
using a Bruker D8 Advanced diffractometer fitted with a location-sensitive detector
(OED) and a Cu anode as the x-ray source (CuKy, radiation, & = 1.5406 A 40 kv,

40 mA).

The hydrate of the compound ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-
phenylamino]-methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-

propicnate —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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4.45 24 20.38 4.35 4 11 2 C14 [0] dhki value [A] intensity [Vo] 20.84 4.26
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13

Experimental section

Example 1

Ethyl 3-{(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino}-methyi}-1-
methyl-TH-benzimidazole-5-carbonyl)-pyridin-2-yl-amino}-propionate-
methanesulphonate form { (BIBR 1048 MS polymorph D

52.6 kg of ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-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 and then cocled to 30 to
36°C. 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-methyi-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-
aminol-propionate base at 26 to 36°C within 15 o 40 minutes. Then the mixture is
stirred for 40 to 60 minutes at 26 to 33°C. it is then cooled to 17 to 23°C and stirred
for a further 40 to 80 minutes. The crystal suspension is filtered through a filter dryer
and washed with a total of 270 | 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]-methyi}-1-methyl-1H-

benzimidazole-5-carbonyl)-pyridin-2-yi-amino}-propionate base
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Example 2

BIBR 1048 MS polymorph H by conversion from BIBR 1048 MS noiymorph |
4g BIBR 1048 MS polymorph | and 35 ml acetone are placed in a glass flask with

stirrer and reflux condenser. The suspension is heated to 45 o 50°C with stirring and
kept at this temperature for 4 hours. It is then cooled to 15°C and the crystals are
suction filtered through a Blchner funnel, washed with 20 mi acetone and dried in

vacuo at 45°C.

Note: The synthesis may also be carried out by inoculating with BIBR 1048 MS
polymorph H. if the speed of conversion is low it may be accelerated by the addition
of a small amount of BIBR 1048 base (for example, on an industrial scale, about 50 g
BIBR 1048 base to roughly 90 kg BIBR 1048 MS polymorph 1) in addition to the
inoculation with BIBR 1048 MS polymorph Hi.

Example 3

Ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-
methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate-

methanesulphonate form 1l (BIBR 1048 MS polymorph i)

52.6 kg of ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino}l-
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 o 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-
TH-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 i

{prepared according to Examples 2, for example). Then the mixture is stirred for 40 to
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60 minutes at 40 to 46°C. It is then cooled to 17 to 23°C and stirred for a further 40 to
80 minutes. The crystal suspension is filtered through a filter dryer and washed with a
total of 270 1 of acefone. The product is dried in vacuo at a maximum of 50°C for at
least 4 hours.

Yield: 54.5 — 58.4 kg; 90 — 98% of theory based on ethy! 3-[{2-{[4-
(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyi}- 1-methyl-1H-

benzimidazole-5-carbonyl)-pyridin-2-yl-aminoj-propionate base

Note: The synthesie may also be carried out without inoculation with BIBR 1048 MS

'po}ymorph It. However, the method using inoculation is preferred.

Example 4

BIBR 1048 MS polymorph Il by conversion from BIBR 1048 MS polymorph |
30.7 kg BIBR 1048 MS polymorph | are placed in an agitator apparatus which has

been rendered inert and then 199 kg of acetone are added. The contents of the
apparatus are inoculated with 10 g BIBR 1048 MS polymorph Ii (e.g. prepared
according to Example 2}, heated to 40 to 46°C with stirring, and kept at this
temperature for at least 1 hour. Then the mixture is cooled to 17 to 23°C and stirred
for at least a further 40 to 80 minutes.

The crystal suspension is separated off using a horizontal centrifuge and washed
with a total of 45 kg of acetone. The product is dried in a vacuum drying cupboard 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 li. 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 inoculation with BIBR 1048 MS polymorgh II.
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12 In the preceding Tables 1 to 3 the value "2 0 [(1" denotes the angle of
diffraction in degrees and the value "dhk, [Ari denotes the specified
distances in A between the lattice plariés. 5The x-ray powder diagrams
were recorded, within the scope of the present invention, using a Bruker
E D8 A%vanced diffractometer fitted with a location-sensitive detector (OED)
—:@g‘%@a—Cu anode as the x-ray source (CuKa, radiation, X = 1.5406 A, 40
kV, 40 mA). 10The hydrate of the compound ethyl

Emyﬁéﬁéﬂb %Wi%% nfﬁé%ﬁ}?ﬁi%@ff&%“@%ﬁﬁyﬁwﬁﬁmwy1

metlyhinicprpionate-ohetharesulipiippateiaccowdiagiadperfyentas occurs

in the form of h _ her in dr te under standard conditions, from which
-:“n: -;";-:l' ne -". Ta=Y

VWl

-of-abett-120€-paraleHo-the-melting-of——
A sciloischiorof 1158Fgg(uirfé %hmmé Mmﬂdmmrw@m@f &thyl acetate

was G A B o i P RE L ] lger.
(hexyiettyyatiddrhemnzi mcﬂ&aoie-&ae&nly@%bpyrﬂm%yhmmﬂ ‘pmgmata-f_

methanesulpho atef m | 048 M 52.6 feth
b o e Y B A T RN et B MR
descetbytﬂhﬂbéhﬂ&ﬂmiﬁ dﬁrﬁoﬂybﬂFm%m@uﬁImmU]aw@mw@ Indissf ethyl

as refer. I r|f|e beforehan recrys satlo from
aceta?ﬁ(y%ce% rP e plggedé)lﬁf an agltgto?vglgﬁg}lé 05% q%gp%%g%an o crystallise
out aed%aedjlhﬁﬁcamimml 1293 ket lagietontmbrel add:@g.f{rir@ck:mmntﬁ}ﬁme minutes
aratus are heat to 4 CWI h stjrrin Aftera lear n has
a3 s L A e S e W S LR R oot
was app&mdﬁdne@g@aahedsﬁ:ﬂeaapd@heiﬁc%laﬁdmQ[htcewaﬁihc{%@rl@j@f’c 40°C in
-G oled to , 7.9 kg of 99.5% methanesulphonic acid
the CaFE} or r smg n%cﬁher%bﬁg of acetone are placed in the suspended
Yield:difiginer histbiy 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-m
Brietthytdtipbienzinfithe dlégBiearbonyl)-pyridin-2-yl- 20amino]-propionate
base at 26 to 36C within 15 to 40 minutes. Then the mixture is stirred for
40 to 60 minutes at 26 to 33C. It is then cooled to 17 to 23C and stirred for
Fig U Eif(irﬂﬁm\ﬂtﬂ)ﬂ’(e%mmpmdQ’ihéi‘ffrystagsalmnémﬁ @fﬁemﬁ%ﬂiugﬁm’ms of ethyl

e A SR v

benm.mia@qleeﬁ eBYOolthoridiaded-eminbyisdtiofiaie methanesuiphonate.
(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyll-1-methyl-1H
benzimidazole-5-carbonyl)-pyridin-2-yl-aminol-propionate base

Figure 2 shows the thermoanalysis and measurement of the melting point (DSC) for

the three crystalline forms of ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-
phenylamino}-methyl}-1-methyl-1H-benzimidazole-5-carbonyh)-pyridin-2-yl-amino]-

propionate methanesulphonate.
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14 Example 2 BIBR 1048 MS polymorph Il by conversion from BIBR 1048

MS polymorph | 4g BIBR 1048 MS polymorph | and 35 ml acetone are

placed in a glass flask with stirrer andiréflux condenser. The suspension is

heated to 45 to 50C with stirring and kept at this temperature for 4 hours.

It is then cooled to 15C and the crystals are suction filtered through a

Bchner funnel, washed with 20 ml acetone and dried in vacuo at 45C.

10Note: The synthesis may also be carried out by inoculating with BIBR

1048 MS polymorph II. If the speed of conversion is low it may be
Pateqecbhei#tsd by the addition of a small amount of BIBR 1048 base (for

example, on an industrial scale, about 50 g BIBR 1048 base to roughly 90

kg BIBR 1048 MS polymorph I) in addition to the inoculation with BIBR
1. 108§ WiSH6lyiKot iRy as Esdmpresinpymino-methyl-phenylamino-methyl-1-
meti7l(PAlbdReviaxyeatbonvdam ylwﬂenmglpyammw@@@&%ethyl}-l-

methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate-
melixumetHanesalsHoras feling B RNDAS RIS PO IHBIE N SRBRPEF mp. =
180 SRYESHEH (@&WﬁMﬂ@@%%%dﬂQﬂ?ﬂ){&@%ﬁ%@ﬁﬂheaﬁng rate:

methylg--l-m thyl-1H-benzimidazoie-5-carbonyl)-pyridin-2-yl-amino]-propi
10°(gvatg 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 25 293 kg acetone are added.
2. Thetbghtel{® {if thewapisaimabany lesaieet o 101 46T Wwitestany DAk yl-1-
mettfj25 EROM RS UNed- 8 AANISIRTING. ApRAK IR ATB ligred into a

econd agitator apparatus through a lens filter. 33 kg of acetone

methreasdif e tn 50/stalikg 6799, SharactrEredgome bse reiatfef Tme. =

rinsipg,another e ar | iner of :
120 e e B B ST KRB LR, hoating
rate .atitiéefmnmimpetered amounts to the solution of ethyl

3-[(24[4-(hexyloxycarbonylamino-imino-methyl)-phenylaminopmethyl}-1-m

ethyl- 1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate base
3. atBhaovs@witihctBriposltionnewsainihihtuekadeibivh 3I03-0FBIBR

(hexyRXiAER %@%ﬂﬁ?ﬁ%@ %Wé:éfﬁ@ﬁﬁ%@%@ﬂﬂ%n
benziootet tdet7-ta 280 Whe widiaclfgi-aringlep 4 oredeninaihancmipbigsaie
accoi?@%i@'%giﬁwwts [ a‘im%{%%éﬂwgggézﬂ@ﬂ Wished WHRBAoIRLR! &ffidrs

e product is inv at a maximum of 50C for at least
and/ardlusnByield: 54.5 - 59.4 kg; 90 - 98% of theory based on ethyl
3-[(2-{[4-
(hexyloxycarbonylamino-imino-methyp-phenylarnino]-methyll-1-methyl-1H
4. beidsmﬁbw«%{@fﬂérﬁmﬁ@yﬂammmmrﬁplaﬁa@eﬁaékméylaﬁ@n%
meth?foﬁlyq]na%’?r%hﬁqﬁf l—ailB%lt?ﬁﬁ:xﬂfgEgigg—ﬁg%%WEWIEHQQ-}Q’F«IQn%W%‘b%WQe—

However, the method using'inoculation is preferred. _
methExasple M BIBREC028INS jsoljaisrion GgisoRVersisaiainBIBRanagceutical

compbeiRSl RN daw %Lek% 148 MS-Rolymarmh |28 Blageshinan

agitator apparatus which has been rendered inert and then 199 kg of
throrabetiaaadktae deayanéocopteitakst the apparatus are inoculated with 10

g BIBR 1048 MS polymorph Il (e.g. prepared according to Example 2),

heated to 40 to 46C with stirring, and kept at this temperature for at least 1
5. hdtroTeem epreiRaiadsecpbrRit e e vticr soraprEtinreacromsting loaagln 3.

char S 40 IR BINHIRSn-chemical method 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 claim 1lor claim 2 is incorporated in one or more inert carriers and/or

diluents.



The crystal suspension is separated off using a horizontal centrifuge and
washed with a total of 45 kg of acetone. The product is dried in a vacuum
drying cupboard at a maximum temperngure of 50C for at least 4 hours.
Yield: 27.7 - 30.1 kg; 90- 98% of theory). 25 Note: The synthesis may also
be carried out without inoculation with BIBR 1048 MS polymorph 1.
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 I) may
6. be Bk sriciduition tea3bthil iddCidddhewioBIBR L 0ag S soijmsgRethyl)-
pheéyﬁé@ﬁ@%@%ﬁ@bﬁ%@hyl-1 E—_E-i:;e_ﬂz;imidazoie-5ucarbon¥2i-rﬁ>gi{idin~2~ﬁi—la;miﬂo]m

carbonylamino-imino-methyl)-phenyla methy
5 propietaig-Thebenamiidrslsiskansoayrbyridieragieifibpptopionate
5methanesulphonate-hemihydrate A solution of 1539 (15.93 mmol) of
methanesulphonic acid in 15 ml of ethyl acetate was added dropwise to a
aolatisHiorodd g glishoalivien of etipedppapu/phonic acid in acetone is slowly

(hexylnxy¢arhanylaminerin @nﬁﬁwﬂ)ﬂm@m@wwlg RkARI-M thy))-

ben2|midazo!e-5-carbonyl)%§?/rid|n-2-yl-am|‘nql-prop| nate base (prepared
as odevieribiag JinatOysI3rEtbYy i e il o bR adued et anoT gt 2-y1-

10 40 %g?jlayén&%%mma%@%%rﬁe@&ﬁﬁ%@%{gﬂéﬁwt@%{%mm@ of

pro egan to crystallise out and was diluted with 30 ml of ethyl
ac&ppsOR WaS Stilpetbfoanother 30 minutes at 35-40C and for a further

0.mi ot e, - . )
t%'?Itgﬁlreél(;, was eﬁiﬁ%pﬁﬂ%ﬂ%ﬁ mﬁl3 2@% %(f:éer@?ég ﬁﬁg\;i@éﬁd a 4%% |2r§5 Clo

15@1%‘_’@_rculating air drying cupboard. Yield: 9% of theory Brief
cﬂemQW%&étEecEQ%@ﬁ)%dgwﬁl’é%"ﬁ%w@ XrtP¥RANERY: & further 40 to 80

iffractograms of the three crystalline forms of ethyl

15 3-[(eifdignshifbryiearpensidfino-imino-methyl)-phenylamino]-methyl}-1-m
thelbte bpnmirRleds epibomy i it GeA I DEL ORRRRo-mino-

Gﬁneth%ﬁiu pihonate. igure 2 shoy\)/(vsﬁg ieﬁnoaﬁ}lalysis aw c-imine

meastiyheResytas ineltmgihuit mwtol bbeReiRieRzelgsbatmeRsHsPY ridin-
of 9%%&%%%%%&&&%@%&@%&1B}%Ha't@%nﬁthé% suction filtered and

phenylamino]-methyll-1-methyl-1H-benzimidazole-5-carbony1)-pyrid .
gh-thel RiesvsTbtopsophiringstifaresd hyaaHe fPhd ek {SEah g maximum
20 3-[@%-{@@xylo?<y(_:arbonylamino-imino-me_thyl)-pheny!amino]-methylI-1-
methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate-
methanesulphonate in crystalline form, characterised by a melting point of

7. ggzﬁtr)]%é%ﬁ% g?éélﬁnlailgg(g@%ﬁmieﬁ[@zbq@(%@m&%wmﬂﬂwﬁ%wmthyi)-

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

propionate-methanesulphonate hemihydrate, characterised in that

25

a) a solution of one equivalent of methanesulphonic acid in ethyl acetate is
slowly added to a solution of Ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-
methyl)-phenylamino]-methyi}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-
2-yi—amino]—propionate-meth?nesuiphonaie base in a mixture of 90% aqueous

30 athanol and ethyl acetate in a ratio by volume of approx. 2:5 at a femperature
of approx. 35 °C t0 40 °C,

b) optionally, as the product begins to crystallise out, further ethyl acetate is
added for dilution,

c) the mixture is stirred for about another 30 minutes at approx. 35 °C to 40 °C,
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10 2. Ethyl
3-[(2-{[4-(hexyloxycarbonylamino-irnino-methyl)-phenylamino]-methyll-1-
methyl-1H-benzimidazole-5-carbony-ph&idin-2-yl-amino]-propionate
methanesulphonate in crystalline form, characterised by a melting point of
Tin.p =120 5C (hemihydrate) (determined by DSC; evaluation by peak
Malips T FRehlRicPLHRE: SOCTHHIC 22 PR R deear EHBosition
QF@WBQ&@'W@HﬁW—‘{M—Wexy!oxycarbony!aminoviminomme’thyl -
(eéél/loxycarbonylamino-imino-met I)-phenyl_amino]-meth%l}-1-methyl¢1
be AR R EDIE R By BN Sy b aR DT p o T BANBK TR
nat@n@i@@}%ﬂ%‘i&w?ﬁéﬂ@imﬂa RESIARCARP RN ERERINE SWHRPNG8Fed and

more inert carriers and/or diluents. 4. Use of ethyl

3-[Fied AlRSEIv%y tardoryBIRiREHHRNE SRR PHSHARATRAD] -
methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propio
nate- 25rnethanesulphonate according to claim 1 or claim 2 for preparing

8. Efghaniatiéuthardemssshin Rrtedreintmie for i pataspiiakiethyl-1-
metRRARISXIS, 0h AReR el dBReRROSIS, AR 1he RERMRIBIN Obisikake. S.

Process for preparing a pharmaceutical composition according to claim 3,
methppRariienala iR d RbAIRNGCY FHaRSacHRsBrcetmyig igLlgim 6.
(hexyloxycarbonylamino-imino-methyl)-phenylaminopmethyl}-1-methyl-1H
benzimidazoIe-5-carbony%—pyridin-,2-yl_-a_mino]-propionate-methanesuI ho
9. Efutelaldeonding s ermiear ?’&Yé@rﬁ‘@%ifﬁmﬁ@%{é’éﬂiﬁW@W&%@@Nf}“1"
met ALl HARS AT dHHERIS R RFNGepsdiet RrananneEfibionate-
3-[(24[4-%1$xyloxycar_bonylamino-i,mino-methyl)- phenylamino]-methylp
methﬁfé@ﬁw,q paieAaighysiate %@g}@@%gﬁmgw_@ﬁﬁaﬁoordmg to claim 7.
5propionate-methanesulphonate polymorph I, characterised in that a) a
solution of a slight deficiency of methanesulphonic acid in acetone is
slowly added to a solution of Ethyl
3-[(2{[4-(hexyloxycarbonylamino-imino-methyl)-
phenylamino]-methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyrid
in-2-yl- 10amino]-propionate-methanesulphonate base in acetone at a
temperature of approx. 30 C to 36 C, b) the mixture is stirred for about 1
hour at a temperature of approx. 26 C to 33C, ) the mixture is
cooled to about 17 C to 23 C and stirred for a further 40 to 80 15minutes
at this temperature, d) the precipitated crystals of Ethyl
3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl)-1-m
ethyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate-metha
nesulphonate form tare suction filtered and e) the product thus
obtained is dried in vacuo for at least 4 hours at a maximum 200of 50 C.
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7.Process for preparing Ethyl
3-[(24[4-(hexyloxycarbonylamino-imino-methyp-
phenylamino]-methyl)-1-methyl-1H-beB@imidazole-5-carbonyl)-pyridin-2-yI
-amino]- propionate- methanesulphonate hemihydrate, characterised in
%ﬁﬁfﬁ solution o alent qf methane U|££OI’IIC acid in_ethyl
ﬁﬁﬁ% amagmweth enylamino]-méthyl}-1-
me%ﬁ]@rﬁ-wmmb;!@%wam%mnwmd tliéwl?-@wmlmynp]ﬁwm%kﬁw ethyl
ethy enzimidazole-5-carbo idin- ami proploate metha
meoulpFONELCa TS S HIRATEDFRh AT AR S0 BRIy
acetate in a ratio by volume of approx. 2 5 at a temperature of approx. 35
C to 40 C, b) optionally, as the pro ct begins to crystallise out, further
ethyl acetate is added for dilution, % ﬁg%r%(ture is stirred for about
another 30 minutes at approx. 35 C to 40 C, 19 d) then stirred for a
further 30 minutes at ambient temperature, e) the precipitate of Ethyl
31(2-114-(hexyloxycarbonylamino-imino-methyl)-
The pheaglaminektnethplatemietiiyd -détipengichidizole-p2cgebonyl)-pyridin-2-yl

ot R AU A1 Lbprbc NS LRSERE iy R e

ben8mittmdoie-5-carbonyi)- pyndm ~2-yl-aminol-propionate- methaneeu!phonate in the

2 xycarbon imino met inoJ-

cry R e e R S el e G e »

phamesoiphmadteopyiypsitinsh | obtainable by the process according to claim 6.
9. Ethyl
3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylaminopmethyl}-1-

(No métaplel fzbegizimidazole-5-carbonyl)-pyridin-2-yl-aminoppropionatemeth
anesulphonate hemihydrate obtainable by the process according to claim
7. 20
3-[(2-{[4-(1-lexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-
methyl-1H-benzimidazol-5-carbonyl)-pyridine-2-yl-amino]propionic acid
ethyl ester methane sulphonate and use thereof as a medicament
5Abstract The present invention relates to the compound ethyl 3-[(2-{[4-
(hexyloxycarbonylamino-imino-methyb-phenylamino]-methylp -methyl-1H-
10benzimidazole-5-carbonyb-pyridin-2-yl-aminoppropionate-methanesulp
honate in the crystalline modifications | and Il and as the hemihydrate and
the use thereof as a pharmaceutical composition. (No suitable figure)




