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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

| v il .
The BBgaluelLesaNtial iR RIeNFRIThe AISE éﬂé&@wﬁs@dﬁ'ﬁ%ﬁak Own/%"%'e*?%, in

_ which contain, in addition to the active substance itsel _
WhHICH GRS tHefeor Exampi-inNoiingaiadirneonténpottiotiiee-prolonging
actavﬁy%_t?@g@cf@g@g, inABemharmacRuiGRerMYlaions Mgh, Be eSS Laako nyi-
specified.
amidigo)phenyf]~amEno~methyi]-benzimidazo!—5~yf-carboxylic acid-N-(2-pyridy!}-N-(2-

ethoxycarbonylethyl)-amide. The compound of formula i is a double prodrug of the

.
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The absorption of moisture reduces the content of pharmaceutically active
substance 25as 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 dru% in an environment where it is

Le. figteetead oRstuEee ify RGN OtKENIBldROBIN TSN REGA ) Retiigcactual
effe IR EUFSRHBNAURAS YHER Y ASHVR S P stanRaARrNg B8 Manpiaskiigdn fields

the pharmaceutical substance is exposed to the environment without

of apelivgiipoietiea FemMRBRARESHURFAIAPTPHteraBlp, thRRFSIORETatve

propRAETRCSUlisalY R 1Ive SHRRIaRCs MU s el Rlightidnaroscopic. 3
active substance content of a preparation, there is a need to clarify as far
as possible any existing polymorphism of an active substance present in

TheChysiadingstaramdi thers ars-ditigrentpebmaamhhic rmpdiicationsef Abubstituted

active substance care must be taken to ensure t%at the crystalline

bicygitsdiiatiory elemheisalasian e tseR it dhangdnn Malpriptradatieder effective

use RIEPRI BHARLABLRraS weRdHar il CAhaswisss in sonld haur a hssmite must,
effect on the refrodumble potency of the dru&é Against this background,

howgyie 46D SERPIFARIEIRBATHY BhRT4RDER BEIyRRRBHIHh Being used as
phaRiefediasARemshsHtgrionwhichma-hedkexeerlianal ipRENCEHALSfed with

certain circumstances depending on the choice of formulation or the
the pRyriecshRaiFbbaTHIR Prite3s e B8IaBMRY of the active substance. If
for example pharmaceutical solutions are prepared (e.g. for infusions) it is
_essential that the active substance should be sufficiently soluble in .
Withehjheibgicanyy istee fossri s dvente 989 LB SR RAIRIPG ISt 367 dhegdability of
eﬁe&%@?%@rgtg?tﬁ%b@ﬁs&%%@ydhaém@%m SHIEMGR ABAMHD  tability in the
u

sufficiently soluble. The problem of the present invention is to provide a

courseRhTRSRIFCARFERN b SBRTRIMRIHFALIBHI RlhPd SRRl MigR final
comB'%@m%%O&ﬁ@@FR@WN&&&HE@F&@B&%@&{“q‘ﬁé%&@aﬁ’r@é&&ﬂ%ﬁal active

physicochemical requirements as far as possible. Summary In a first

subs{ghes; UgRIdqPRREGHR N PRATpraceutical compositions should therefore have
high3stedilidAWeaenycaitasy i senineiminaetudirpiery arraehnsinmniental

methyl-1H-benzimidazole-5-carbonyl)- .
congiiipBin-2LYisim Ry Prigh fareRi@Ha RS PRbNGSRE s RIVEIB ARG tical
compoaiasteyisestR)carmaling patmtiefrts At0asivéfetmdidsieiarsdinenrbikdown

DSC; evaluation by peak maximum; heating rate: 10C/min). In a second

prodégsﬁ%é@,e&% ﬁgrﬁi’)@m@éﬁar‘i%ﬁﬂﬁh cases the content of active substance found

in the-HRr4lArthexylexyrarhoniaminaighinesnetyirahenysaimiaol-methyll-1-me
thyl-1H-benzimidazole-5-carbonyl)-
pyridin-2-yl-aminoppropionatemethanesulphonateincrystallineform,

The GRGEEsISCE PR Meltiag pedat vk Tdorentlal RanthaminisiRieictive substance

(determined by DSC; evaluation by peak maximum; heating rate. ,
as ajgeRhi) N84 1R §aRRd ﬁf&&%’i,ﬁﬂ@%&ibarmd@e%ﬂ&%ma atichprmaceutical

com@@[%i@@ﬁﬂig]!RMﬁ>méaiﬂé}§:WﬁlJ %«ﬂb@tﬁﬂnoisturehhlavehto bie protected E}roliln moisture
. 3-[(2-1][4-(hexyloxycarbonylaming-iminp-methyl)-phenylamino]-methyll-1- )
UGS e P I S 8BS T SRR AR ST o U in
an ehanesHiehpaierasdefinetabay econtinoriivtogathsd ditidrofesonnge of

inert ' d/or diluents, In a fourth t, there | ided th
moisg]lflergr-tﬁ%}aég_?%_qggjj%re cl‘,gﬁtne%t o] ghglﬁrgﬁac%sﬁiec%ﬁy a%g\}g g{i%\gtaence Suurﬁ';eg

man(ffeslexytardomdamineiticac gnethoehe miaotaal metbyddvianetbyt-dithout
. Hbenzimidazole-5-carponyl)-pyridin-2-yl-amin i ropio ate-mit%p;nesul .
being FHAIEAE RO SUVETH? BrpUANG & SRR CIIrAT dhmBcigamaceuticall
activeighsgsiditadiie fot the pugtsipetatinegrosplagaxis of deep vein
thrombosis and the prevention of stroke. In a fifth aspect, there is provided
a process for preparing a pharmaceutical composition as defined above,

As trebarastarises ifidhgs by baroactiversided tmetead impsethietiylhe reproducible
3-[(2-114-(hexyloxycarbonylamino-imino-methyl)-phenylamino]- methyll-1
-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-aminol-propionatemet
hanesulphonate as defined above is incorporated in one or more inert -

carriers and/or diluents. In a sixth aspect, there is provided a process for
nranarina Ethvl 2.[(2-1TA-



a) a solution of one equivalent of methanesulphonic acid in ethyl acetate
is slowly added to a solution of Ethyl
3-[(2-114-(hexyloxycarbonylaminoimino-methyl)-phenylaminopmethylp
-methyl-1H-benzimidazole-5-
carbonyl)-pyridin-2-yl-amincfpropionate-methanesulphonate base in a
mixture of 90% agueous ethanol an@ ethyl acetate in a ratio by volume of

acn@@pé%tst?aﬁc%t @gﬁf@ﬁ@;&?}@%@?&?@gﬁﬁ, 3(?&&‘!54? t@e@ioﬂéﬂ@l&%ﬂ‘)ﬁ 25 e as
produc 0 crystallis rther acetate is a

Qosﬁj?ﬁe%}’xﬁ%@%%ﬁ%’mﬁbout 2ot (%é mﬁi)ut?es at g%jsrox %%Q@Bne
forre, H)thesa @f@ré&fﬁfea’tmumgwm@t&ﬁﬁ%&ﬁ%mﬁﬁ@@% care
mudree piRienoh-Ethyl 34 @44 bexylsayoashanyliimition nfnibenathygirnce does

not R %Q'IHQ%VBﬁHMUa%éUﬁéEY'p%bQ&%mg o@'&ﬁ%@qm E%yr'@%&\hﬂse
amin ionate ? %%?esu ﬁonate gm% s su t ered}ﬂz\a d
th'sffaH@dhﬁV I ERe thE LIRS A r]Sl%’oar 9
thiselpnthoaspadt, dudive isyreianctasiargsterised by only shght poiymorph sm
are3itdeli4-dhexyloxycarbonylamino-imino-methylyphenylaminopnethyll=1-m
ethyl-11-1-benzimidazole-5-carbonyh-pyridin-2-yl-aminoFpropionate-meth
anesulphonate polymorph | obtalna{ble by thefProcess as deflnedgbove
AnqHhgmiktHtis ol idte BaroVRiel aPEtRpIONal Importance under certain
circBsj(@tandethedgtexydiag oyl ainen oifiniies mekhjpphistigamiotigethmize  of
maMHIdkliseeeadaz ol SeRBARY b)-the active substance. If for exarmple

phé)rﬁg;gg%i ébasmﬁ]u?gﬁgog 8@%@%@3@?%‘”%@@ n}ﬁdé@%%mtaﬁ that the

cess efine ove. Detailed'Descrip tl?
aCtlYﬁ/eﬁ%ﬁqfh"@ p?&!ﬂ’é‘%&%ﬁhﬁ"é@ It SRR P ERR PSR 4acceptable
solykaig/loiyisasmmykmirmpariam- memm@mmmm@mmymm@wzmhe
actRe"Gimiarales A AN Kymisin2sphasinol-propionate-methanesulphon
ate salt of formula A. In fact, it has been found, surprisingly, that
crystalline modification | of this salt can be prepared by the process
Theigahig inERemplesEEniD¥RAdaNine RoRiIRAERHIIRTIAHRASAICH heactive
sulpepatedbicthaqironsse sitesctiesboh Bxappleh2rtoatobedectivedienny but
aisH”Qin'éﬁéé”t%ChaB%@-Wﬁ&Y@& gm%{c@eﬂamzéan%@nfeﬁf@mﬂwms as
descrlbed for example in Example 5, a hydrate form may be obtained, the
étfgr content of which indicates a hemihydrate. 4 For use of the
pharmaceutlcal composition it is essential that the active substance
Sufortaiped therein is in a uniform crystalline modification to ensure reliable
in hid&%imﬁﬁm Stdve risemm&bIamnatbyécﬁdtﬁ%{fg{@ﬂxeibxmbmslamino-—
e R e R S L G s

ow am urin r|n compression. Moreover, It Is

yrrd:n—ﬁysg{asuop mmawmmmbmﬁﬁalpﬂmamionmand arysealevery form,
chS Al 8RNy, 'Oéogé%ﬂw%?é% t%?ITaC|dqugog%a@ k0 Tha?e’{ermmed by

crys alhne forms anesulpHonate of the co poun
D%[(@ﬁ%henﬂ@m&kh‘nﬁylmmoﬁﬁﬁhbgﬁ@tﬁymoﬁﬁéﬁmhm|noI methyll-l—m

ethyl1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-ProPionate

according to the invention are ¢ act e oint of Tm.,p = .
In SESS GPREG THES RTS8 (8 AINY GPETis Ao goa oo Rermino-
|mzﬂlﬁmMrﬁtﬂ)ddﬂ@mﬁpmbﬁhi}]§®m@ﬁ%@ﬂttﬂrﬁﬂﬂfﬂ"&ﬂgl€—ﬂ@&mﬁ@ﬁyl)

ati al maX| um; he rat in)..The v wn
pyr\}%ipe P@Fﬁfﬁﬁf ﬁ%‘f’r%\g BSC@? e ma ﬁg]ssrslﬁ/lettle%?%%ﬁo 20 orm
chaﬁm@@mmw’wmmmmfoﬁntbeveﬁ@@ :lﬁ:éféséheﬁhbyﬂin& } {determined
e-me t| hic form he L&
oy R R a KRG gl B Cirin)
phenylamlno] methyll-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl
-aminoj- propionate-methanesulphonate, preferably in crystalline form,
characterised by melting points of T, p.. =180 3C, Tm,p =190 3C or Tm
p" =120 5C 25(determined by DSC; evaluation by peak maximum;
heating rate: 10C/min). Polymorph | with a melting point of Tin p. = 180
3C is preferred.




The invention also relates to the methods of selectively producing the
three  polymorphic forms as well as the modifications which may be
obtained by these 30methods. According to the invention BIBR 1048 MS
polymorph | is obtained by 5 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 bgse in acetone at a temperature of

In anpiRK =8RLEilaRE£is thowteing thearbdesaiion PRAUbANMN Adhtaining the
gem{%egra#l]{ p{ig}gﬁ)rox 26 C to 33C, 5¢) coaling it to approx. 17 C to 23

sl e fon & AR B RS WA R (s REARpLrRiLAGY dyreiisheiny -

1-rfideiniyigl theprenipitatardes brstalsoalyBIBRIAPAB WM fanan-haasi @ #ping the

uct thus ohtained, in vacuo for at least 4 hours at a maximum _

D S S SRt e e 1AV H6R BB T g more iner

capalsrorpioildiusbtained 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 agprdR4iC Bed, @ﬁ@tidﬁallyﬁn‘d:damtin@a witheBIBR 1048/ 3-{(2-{[4-
R sl R A P ES
beRHRARlg ferca ReIMEI Y @88 immEw hinsiitemisenaiianeselpboion as
defilieiingb B pEaciRdatatherysie S RIBRiAA4SMBJais RRRD Arenghe for

product thus obtained in vacuo for at least 4 hours at a maximum
the hRpLRRBIRIYPSBePRY By Db RERINE ™ Suspaharin aneitr oaganion of
strgigdymorph | 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
In addftty aspreet] dnsoaris o BIBR:A 04 Sbaces )itheprepating ta aprionaddutical

.suction fjltering the precipitated crystals of BIBR 1048 MS form Il
co B T S 0 € e R B8 Yo 18R R agthos
themasathurettermperdferidoelisxgoxycarbonylamino-imino-methyl)-phenylamino]-
methyi}-1-methyi-1H-benzimidazole-5-carbonyl}-pyridin-2-yl-amino]-propionate-
methanesuiphonate as defined 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,



6 or by a) placing BIBR 1048 MS polymorph I in acetone and 5b)
optionallyi) inoculating with a small amount of BIBR 1048 polymorph Il, or
i) inoculating with BIBR 1048 polymorph Il crystals and additionally
adding a small amount of BIBR 1048 base, c) heating the mixture thus
obtained to 40 C to 46 C for at least one hour with stirring, 10d) then
cooling to approx. 17 C to 23 C and 8kirring for a further 40 to 80 minutes

thi ] t ] i ipitat ystals of BIB
R e B Pt GhtanaU R Odet Joapr 40 to
leasBq fduiteatad thigdetapeteimiserature of 50 C. 15 According to the
: . g . ) . owly adding a.
B e Y A SN A i

solufisA ot BIBR Yaua asaa y nixtasd wi-dbbbantstds stisahalzzdang!)-

ethybasetate jiaintia-Byopbae of apRrRe dpn8h tyre i
appliﬂz)x. 35 Cyf'g 40 Ct,gbg) g‘g?iécl)ﬁnally adding mo@eth%ﬁ?ggg gs é%(%ilugﬁ?ﬂo”

at tHe&f5H 8fthe crystallisation of the product, c) stirring for approx.
afjother gbmioties:ot GRRIRX 3B QR4 Cvdodbthen stirngdar &iuhes ,

30 minutes at ient temperature, e) suction filtering the precipitate of
BIBR'AH4E M hemihydrate and f) drying at approx. 40 C in a circulating
air drying cupboard. The crystalline forms of ethyl

-[(2-114-(hexyloxycarbonylamino-imino-methyl)- 30phenylam
I S S R B L S D b ) B BTRARCL s 14
(hepndpiynatbonylaiimesoiphenatbydcpbedinig toitiod-ngtntion-wetayl-1H-
beiDYERIGAIRdAN.More detall by x-ay _r(%iffracti n. The diagrams
obtained are rs}fmwr?_]l I 6@{%2’?}*1%%%?5{) 8%%3(%0 80%%@?%@9 Kigate
heigiiggHateirisairigsid iméme 1:X-ray powder reflections and intensities
(standardised) of the ethyl 3-
5 (2-{[4-(he_xyloxgcarbony[amino-imino-methyl)-phenylaminqpmethyll—l
‘PhethyBAaReRl iR S0 EarBb AR IREN Rharenasitpib pithrcetate is
metgRagpuRieRates(famadlution 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.



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 8.38 2 10.95 8.08 11 12.73 6.95 1 13.46 6.57 7 13.95

3¢
In an eighth aspect, there is provided an ethyl 3-[(2-{[4-(hexyloxycarbonylamino-
imino-methyl)-phenylamincl-methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-
pyridin-2-yi-aminol-propionate-methanesuiphonate polymorph | obtainable by the

process as defined above.

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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6.34 314.26 6.21 215.17 5.84 1 15.93 5.56 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

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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4.32 2 82 0[C] dhki value [A] intensity [/0] 21.12 4.20 4 22.06 4.03 8
22.853.89 6 24.12 3.69 25.10 3.54 3 25.99 3.43 1 26.52 3.36 2

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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26.833.32227.16 3.28 1 27.64 3.22 2 28.09 3.17 2 29.08 3.07 1 29.26
3.05129.942.98131.882.80134.372.61136.212.481

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.



38.26 2.351 39.47 2.281 39.98 2.25 1 9 Table 2:X-ray powder

reflections and intensities (standardised) of the ethyl 3-

[(2-{[4-(hexyloxycarbonylamino-imino-riethyl)-phenylamino]-methyl}-1-met
hyl-1Hbenzimidazole-5-carbonyl)-pyridin-2-yl-aminoppropionate -
methanesulphonate (form Il) 2 0 [1 dhki value [A] intensity [%] 4.3 20.4
1008.7210.1 9.689.13111.157.931

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-methyi)-phenylamino]-methyl}-1 -methyk-1H-

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

(form 1)

26 din value 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




12.42 7.12 213.59 6.51 13.956.34115.115.86 15.97 5.551 16.52 5.36
117.455.08117.864.96218.454.81119.224.612

8
26 _ i value intensity [%]
[l [A]
21.12 “ 4.20 4
22.06 4.05 8
22.85 3.89 6
2412 3.69 1
2510 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




19.894.46 2 21.46 4.14 221.98 4.041 22.48 3.951 23.75 3.74 1 25.29
3.52 28.17 3.17128.593.121 10 Table 3: X-ray powder reflections and
intensities (standardised) of the ethyl 3B[(2-{[4-
(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyll-1-methyl-1H
benzimidazole-5-carbonyl)-pyridin-2-stkaminol-propionate -

Tablf gihane AioR R eI 5108 2 BT R sdigndardised) 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




[A] intensity [%] 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
10

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

(hemihydrate)

20 A 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 0.46 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
17.27 513 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




7.58111.96 7.39 13.046.78 3 14.54 6.09 11 15.16 5.84 1 16.56 5.35 13
17.275.13617.784.98 12 18.754.73 1 19.41 4.57 3 19.95

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




10

15

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

421.21 4.19 12 22.22 4.00 6 22.46 3.96 23.05 3.85 3 23.40 3.80 4
12

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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15

20

25

23.853.73 12 24.44 3.64 7 25.30 3.52 1 25.63 3.47 26.22 3.40 2 26.52

3.36 327.06 3.29 1 27.45 3.25 2 29.27 3.05 3 30.78 2.90 2
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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32.322.77232592.75234.312.61134.91 257 36.04 2.49 1 37.00
2.43 37.84 2.38 38.132.361 12 In the preceding Tables 1 to 3 the value
"2 0 [(1" denotes the angle of diffractiditin degrees and the value "dhk,
[Ari denotes the specified distances in A between the lattice planes. 5The
X-r owder diagrams were recorded, within the scope of the present
Exag ion, using a Bruker D8 Advanced diffractometer fitted with a
location-sensitive detector (OED) and a Cu anode as the x-ray source

ti 15406A 40 kV, 40 mA).
BFQ Lﬂé%’ ﬁ a I vmo;’ph [T by conversion from QIBR 1048 MS poivmorph |
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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10The hydrate of the compound ethyl
3-[(2-([4-(hexyloxycarbonylamino-imino-methyl)-
phenylamino]-methyll-1-methyl-1H-behzimidazole-5-carbonyl)-pyridin-2-yl-
aminolpropionate methanesulphonate according to the invention occurs

in the fo f th und tan rd conditions, from whic
60 e S AR AL A o R P D 1208 SRR A arther 40 to
80 ntims/fosnTHS Erigstes QL@MNSJB]?;ME@?@GWNMHEW{&@?@YM vidshed with a

ot RSy Barb DR TATHGL T ARG R REEC for o

leasthmietiykd H- ben2|m|dazole 5 carbonyl) pyrldln -2-yl-amino]-propionate-

.. methanesulphonate for 104 I kg of ethyl
Y’@i%-ﬁg 4”%%%; y% b %1 [ aﬁ% ﬁ/%ﬁlﬂ%jé @Imethyl) 1-m
(hex@tbyywmmwmdazmmaw%mmmwbmmiy@mp:rﬁ@attgh%e
h hlcg ? ferag urlfled bef rehandvﬁ{% stallisation from

gy 48V AR IR IR VAR RS been

rendered inert and then 293 kg acetone are added. The contents of the

o SR R R B AR e we

polyapparatud-tweugh ahensditterdaod then caolethio @Q)t@fbﬁ%ﬁ 33 kg of
acetone pre-cooled to 0 to 5C, 7.9 kg of 99.5% methanesulphonic acid
and for rinsing another 9 kg of acetone are placed in the suspended

Exarcamgadner 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-m

BIB%ﬂh&ﬁ-&WﬁmmmZblﬁ-ﬁwaMBi@VMmBWQGWM@Wh [

6 6 |th n 15 tq 40 mlnu es. Then the mixture is stirred f
30.7 5 R St g BB et d 5 8 Sl e s i nes
be@mr&mﬁm’edOrte@@nﬂnﬁamasf FhégryStalstuspensaisditcrad tmogitsaof the

f f d
cppe s R T B R I BB L ik iherec
accoBOidckty BRarophs 2f, theatydasdd tm@f‘ﬁ}l ®+ttﬁs{:ﬁ4¢4ng and kept at this
fem %&Ii%(j&a 5{? egé%gﬁﬂégd Lﬂ?eW%%yp] amlno rg&%?éﬂ I:M“ ﬁlal ZE:I )Qn%!_'stlrred

enzimidazole ony pyridin-  sropionate has
for aEbé&iﬁﬂoﬁefQFBiBM@G@EBM&np@Mﬂorph Il by conversion from BIBR 1048
I I etone gre
e R S T P S AT R AR oo
with aeiateblqb 46 kg30Gedtarstirihg @m@ld@bﬁ@ﬂﬂh@tefnqoewmmmfdmngowsboard at

a makd rﬁner r?l%%vas%]%?@éubt%r% Yaials arg sygtion filtered through a

ed with 2 acetone and dried in vacuo at 45C.
Yfefdl(ﬁ\"tfdfef ‘3ﬁe1§9@1tl9@3|59ﬁ%/ efisbasdarried out by inoculating with BIBR
1048 MS polymorph Il. If the speed of conversion is low it may be
accelerated by the addition of a small amount of BIBR 1048 base (for
NotegXdrmpiwniesis imausiiRg beaterHBe B0V BIB 00U basavithrBligRly 068 MS

polyfSBIBR 1945VS Paly W@%@ IRAdARONARA ReGLRHPLWIFIRIRRoed of

1048 MS polymorph Ii
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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Example 3 Ethyl
3-[(24[4-(hexyloxycarbonylamino-imino- methyl) phenylaminopmethyl}-1-
methyl-1H-benzimidazole-5-carbonyl)d6yridin-2-yl-amino]-propionate-
20methanesulphonate form Il (BIBR 1048 MS polymorph Il) 52.6 kg of
Ex ethyl 3-[(2{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-
M)--l methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propi
onate base (which has preferably been purlfled beforehand by
re tion from e acetate) are place an agitator ap aratus -
Et i e B T B S TRCoR S PR B ey
metfifiel wnmmmsamm@mm@ﬁd@w@ms%ﬁmmﬁwwg After a
the contents of the apparatus are filtered into a

A sqmiemoofeﬁ 56 @ (d 5@3?\'911@ Qﬁgﬁwé%&neﬁlﬂph&uh@lmﬂdﬁiﬁm6 andfasthyl acetate

was L AR Ao L OB A1 T RPN MG A

hex&ﬂﬂ@@mh@&?ﬂﬁeﬁmﬂunt&mﬂh@iwmﬁw@ffr&m}]lme‘ihyi} 1-methyi- ‘IH—

4 car 0-imino- eth am methyl}-
SRR R b TR R
desatb@ﬁitm 46C mﬁmmmommmmmdmmmg ewl‘tbrirﬁ] lrﬁf BIBR! of ethyl
acet é%g ar ‘?—‘%C rdlaq to Exal §Ies r example). alli

e ént e mlxpuge iS gtirred tor' 4010”1560 podhaeedpls hspystalise
oul o ledsalliical 28 addrsticiest gt adertber mm&a;mumsaﬁm@rmahm utes
sion s filtered through a fllter r ashed |th tota| of 270 |
a3 o S R RS AR e U eEh i fieate
was 4inciios. fiield; &4she8 itk 06:08% wof tbwyylbasefbwmﬂyﬂned at 40°C in
-[(2-{]4-
the %ﬁ%@ﬁ%&gc%{{bdo%qgrﬁfj obf)rr%no methyp-phenylarnino]-methyll-1-methyl-1H
Yield&timiddhetenb-carbonyl)-pyridin-2-yl-amino]-propionate base Note: The
synthesis may also be carried out without inoculation with BIBR 1048 MS
polymorph II. However, the method using inoculation is preferred.
Brietdesplini®IBR ¢ 8@ pslymorph Il by conversion from BIBR 1048
MS polymorph I 1530.7 kg BIBR 1048 MS polymorph | are placed in an
agitator apparatus which has been rendered inert and then 199 kg of
Figu eedtehewse faeldetyThewdetathitt afittgrapparbths ﬁneam@cmmldwwithrm of ethyl

S S R e & e e B e Sy v

benzijpig2 Tolenttea rhixfe by ddiolst tbalTite PR @ piwh steret: tGfoe st isashate.
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
Figuiﬂé’d&hﬂwﬁmmmwammﬁng emﬁmammra pfakienonal ieq perati2SC) for
r a2 0
the tRFe%Q Orreash iy éthpe% SN @%159 ggm%%gﬂa]oént §e FXL &Ehethy)-

Note: The synthesis may al Wlt out Ino lon Wit
phertbarging- mﬂ#w&}rﬁH?ﬁei}hmbv‘édé?eﬂvermé@ﬁ@&t@ngrmmawndm 2-yl-amino]-
propR{ﬁé@g%ﬁéﬁg&ggﬁgr@t@onverS|on 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 be added, in addition to 30the inoculation with
BIBR 1048 MS polymorph II. 16 Example 5 Ethyl
3-[(2-([4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyll-1-
methyl-1H-benzimidazole-5-carbony-pyridin-2-yl-aminoppropionate
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5methanesulphonate-hemihydrate A solution of 1539 (15.93 mmol) of
methanesulphonic acid in 15 ml of ethyl acetate was added dropwise to a
solution of 10.0 g (15.93 mmol) of ethy¥3-[(24[4-
(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyll-1-methyl-1H
benzimidazole-5-carbonyl)-pyridin-2-yl-aminol-propionate base (prepared
as 10described in WO 98/37075) in 16.5 ml of 90% aqueous ethanol and
40 ml of ethyl acetate, with stirring, at 35-40C. After a few minutes the
product began to crystallise out and was diluted with 30 ml of ethyl

PatejtetdfdMBwas stirred for another 30 minutes at 35-40C and for a further
30 minutes at ambient temperature, then the precipitate was suction

filtered, washed with approx. 20 ml of ethyl acetate and dried at 40C in
1. 15EEiIRiat Denymy cppsamiter aues e ihdbrhsRgeminol-methyl}-1-

metRSATIRignAht B§£@%‘Jﬁe§a%95f%}ﬁ%9‘rﬂ“ﬁ‘ﬁ%ﬁf§rﬁ§ﬁ@ngwgﬁéie-

Iffractograms of the three crystalline forms of ethyl
m@ﬂmRQ%&WW%WME{WW&rﬁﬁﬁfﬁﬁ@ﬁ?ﬁ%hé@y@ﬁﬁmﬂlﬁ%ﬂﬁﬁﬁ N, =
180 S1RYE1E %Wﬁe@ 63" By DeRuiiR A ABUBRIRERRIANA S eating rate:
metha sul nate Figure 2 shows the thermoanalysis and
10° Gﬁ@ﬂf)urement of the melting point (DSC) for 25 the three crystalline forms
of ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-
phenylamino]-methyll-1-methyl-1H-benzimidazole-5-carbony1)-pyrid
2. in- EtWhaw[l(@ﬁﬁaﬁWat@Wméﬁamﬁmwﬂ@@it@ﬁty@fﬁiﬁﬁ%%l@ﬂﬁtﬁﬂ methyi}-1-
mettﬁqﬂfﬁ%éﬂ%ﬁ%l@é&& boRYABINmIBname D AR viApReltethyl-1-

[-1H-benzimi azole 5-ca onyl) pyridin-2-yl-amino]-propionate-

methﬁemebgmt@nat@mtﬁ%wfm@mharaﬁé@aétﬁ@@oaw%mﬁ@|ﬂﬁ@b@fnT@ﬁ =
120 Irg E:]éﬁgn;i)’ g_)(ggé/{;nn ) MQ%%UE%@%%%%%@&RMBBH'b%esﬂmmw heating

heating rate: n) 1
rate: 3HA2FHAH(Hexyloxycarbonylamino-irnino-methyl)-phenylamino]-methyll-1-
methyl-1H-benzimidazole-5-carbony-pyridin-2-yl-amino]-propionate
methanesulphonate in crystalline form, characterised by a melting point of
3. Tikpar2eetictemihpdeiio) (deriating tby BETibyakkdibidby peak

hexg&g@% W%ﬁ%&iﬁ@gﬁﬁ%ﬂhénﬁgﬁﬂﬁ‘é‘fﬁ&tﬁ?l}c’?%ﬁﬁ!%

te

benzherposiearoarytaminoyiriditodnetap)nstenplinmiat:-metfppds tlebieyiatel
accopg ldazole-5 &%@W b %’ﬁ‘aﬁyy %’&HQ PRigPIONAE- metRARes R Aers

nat according to claim 1 r claim’2, optionally together with one or
and/ota¥duasts carriers and/or diluents. 4. Use of ethyl
3-[(2-114-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-
methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propio
4. natbse2stmsttyhdeétififothrsyi@cpraihgtyiarminotioindaine thidrphepalaiginol-
t i
e o e o A e S o donate

mtﬁm@m@@m@mmm@@@uim @aifipddrioprapesriry Rbamiacgytical

composition which is suitabie for the post-operative prophylaxis of deep vein

thrombosis and the prevention of stroke.

5. Process for preparing a pharmaceutical composition according to claim 3,
characterised in that by a non-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.
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30characterised in that by a non-chemical method the salt ethyl 3-[(2-{[4-
(hexyloxycarbonylamino-imino-methyl)-phenylaminopmethyl}-1-methyl-1H
benzimidazole-5-carbonyl)-pyridin-2-ykgmino]-propionate-methanesulpho
nate according to claim 1 or claim 2 is incorporated in one or more inert
carriers and/or diluents. 18 6.Process for preparing Ethyl
3-[(24[4-(hexyloxycarbonylamino-imino-methyl)-  phenylamino]-methylp
-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-
5propionate-methanesulphonate polymorph |, characterised in that a) a

8. so|ﬁ&r@aassaf@ngrﬁwﬁr@eﬁﬁwbﬁrﬁ@tﬂ%ww@mwmﬁwo -methyt)-
pheﬁk}%’rﬁfﬁ ﬁ‘% Hﬁ}SP f@lt@énmmzdazoiele 5-carbonyl)-pyridin-2-yi-amino}-

exy oxyca onylamino-imino-methyl)-
profphsaisamibinestphonaiethylyIrpehkinhgsaeerBashindhgh-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
Hhour 2elktiempeeasiishbfahpanc el ogirgEsulphogjamsihiuaesione is slowly

coalgddg ﬁ?g%&ﬁtﬁﬁ%\zétgﬁ%d[l {'[ﬁd(ﬁ%&?t&?@&fh‘&%@r@ﬁé%'ﬂ%eﬁwethyl

at this temperature, d) the précipitated crystals o
3- [(ﬁ’iﬁﬂy ﬁéﬂ?@&?ﬁfb@h?l@ﬁﬂﬂwnﬁiﬁéﬁﬁaﬁwaﬁ@éﬁﬁmrﬁ@}ﬂﬁﬁb@wvﬂmﬁ yl-
ethyl-A b penzimidazola R eomdlonEdin 2 A INabRECRIN ARG tire of

nesu phonate form tare suction filtered and e) the product thus
obanmses Hiéd ﬁ@@ﬁa@ for at least 4 hours at a maximum 200f 50 C.

%} ?t[ﬂ%% 'ﬂéﬁ%out 1 hour at a temperature of approx. 26 °C to
24[4 hexyloxycarbonylamino-imino-methyp-

phéiyfamino]-methyl)-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl
ﬁ'm%%.Qfeﬂ%%%@8@?85%%@%@&@@@%%%%@ aFBF%'?SHHBr 40 to 80

that 25 a) a solution of one equivalent of methanesulphonic acid in ethyl

acétieigssriiisdeaaeeieisolution of Ethyl
a3 [(ﬁe{%réﬁfﬁ%?é%(‘@{}%‘c’é%lﬁmﬂsiFyr[?zgllﬁ_ i e iRy hhiRy.-

thyl-1H-benzimidazole-5-carbonyl)-pyri yI amlnopproplonate metha

nem@hwmawmhm@mwbﬂ@r@%fadu%@@e@@mmfan%@ﬁwyl pyridin-
acgt%ea'ﬁ‘a??1(5??)‘?0%(}{%%Q@?@%Pﬁ&%@fﬁmﬁ%ﬁé%ﬁ&fﬁpﬁ@@éénd

C to 40 C, b) optionally, as the product begins to crystallise out, further
eattijespragicishiriehiriperiussHIRg iR asmaiferiaidpastddioussat a maximum
angthey 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)-

7. PRyl BRIBMing ety B-js: ﬁar@@aag@@@aﬁaeﬁmnwﬁma B¥llny))-

amino]-propionate-methanesul nate hemihydrate is suction
phermyiarainghm uﬁehraﬁémﬂréw n@@im'ﬂ?@ei?cérg@ﬁe%v’mwﬁhaudeﬁalmo

propionate-methanesulphonate hemihydrate, characterised in that

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
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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8. Ethyl
3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-
methyl-1H-benzimidazole-5-carbony-py@idin-2-yl-aminol-propionatemetha
nesulphonate polymorph | obtainable by the process according to claim 6.

9. Ethyl :
& i85 56 BHSI A R R S S AR Bmothy)-L-
@51emalﬁr@cﬁﬁfﬁmﬁ@_49L@@ﬂ@rﬁ@qugséggggw@%mﬁetﬂmﬁemhm

anesulphonate hemihydrate obtainable by the process according to claim
7. Bbenylaminol-methyi}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-

3-[@riAdlniespioparearhomdAstn B Rrihyh B ReBYiaRibabMetaYSdland
methyl-1H-benzimidazol-5-carbonyl)-pyridine-2-yl-amino]propionic acid
fotrgriesiet AR SUIBHBHAR At Fe IRFeoh iRTL Gafhent

5Abstract The present invention relates to the compound ethyl 3-[(2-{[4-

5. Do s ORI AT 2 ORI PO

metﬁ@nﬂtﬁ%ﬁl&mm@@ﬂgmgﬁi@ﬁ;@?ﬂaiﬁ@tyi@ﬂﬁi@@lbﬁabﬁmmdrate and
the use thereof as a pharmaceutical composition. (No suitable figure)
methanesulphonate polymorph | obtainable by the process according to claim 6.

9. Ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylaminol-methyi}-1-
methyl-1H-benzimidazole-5-carbonyl)-pyridin-Z-yl-amincl-propionate-

methanesuiphonate hemihvdrate obfainable by the process according to claim 7.



