3-[(2-{[4-(Hexyloxycarbonylamino-im ino-methyl)-phenylamino]-methyl}-1-
methyl-IH-benzimidazol-5-carbonyl)-pyridin-2-yl-amino]-propionic acid
ethylester-methanesulfonate and its use as a medicament 5 The present
invention relates to the compound ethyl 3-[(2-{[4-
(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-methyl-1
H- benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate-methanesul
phonate of formula A and the use thereof as a pharmaceutical

cor@o%% /{Pﬁ(ﬁgfﬁéﬁwax‘%c%?gnh% NH%éOmQtMN }M@%Mlﬁ@?ﬂethyl} 1-

H3C~ IN"O=/\"0 N\,CH3 The base of the compound of formula A
a|remmﬂﬁfhﬁﬁm@@%rhprvwwampauwmnﬁ]apropson:c acid

thrombin-inpifijiRg fifeaiand e SeBHRtERIRIOI088188 ARbdtEAitont
disclosed, under the name 1-methyl-2-[N-[4-(N-n-hexyloxycarbonyl-

amidino)phenyl]-amino-methyl]-benzimidazol-5-yl-carboxylic

aeig-Hidgeny it 2o Biexyaatbonyls ) atiges-fhefdompound of
@g%&{% %?15 alr% n%o-xdnqg oof t@ﬁyxg%ﬁé’? gn%ﬂ%i\lmet%%y}lnq;h\ym &/
benzimidazole-5-carbonyl}-pyridin-2-yl-amino]-propionate-methanesulphonate of
formula A and the use thereof as a pharmaceutical composition.
10

Formula A

0 l /: \ NHZ c\)\ /,O
N N X S
H \N H.C~ TOH

R

O/\/\/\CHS

15 The base of the compound of formula A is already known from WO 88/37075, in
which compotnds with a thrombin-inhibiting effect and a thrombin time-prolonging
activity are disciosed, under the name 1-methyl-2-[N-[4-(N-n-hexyioxycarbonyl-
amidino)phenyl]-amino-methyl]-benzimidazol-5-yl-carboxylic acid-N-(2-pyridyl)-N-(2-
ethoxycarbonylethyl}-amide. The compound of formuia | is a double prodrug of the

20 compound

NH

CH NH,

S
s N~ (8)
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ON/(B) 2 i.e. the compound of formula A (BIBR 1048 MS) is only
converted into the actual effective compound, namely the compound of
formula B, in the body. The main fields of application of the compound of
chemical formula A are the post-operative prophylaxis of deep vein
thrombosis and the prevention of stroke. 5 The above-mentioned
pharmacologically beneficial properties of the disubstituted bicyclic

hetghecysrouistiosemyimé pREIRT 48 e nfannrersyariae fge the actual
sifective b ol the comnounds as AaeeicALIOMPARIioRS, Ahe main fields

active substance must, however, also meet other requirements in order to

BEassBIRbObERFOSRPERY Bf shemicr eI R Shis R RESTRRSEtVE
BRSBRYRISKS GHeona oS FRksPaRe etrdpmile therpbysieaehemical

nature of the active substance. Without being restricted thereto, examples
of these parameters are the stability of effect of the starting substance

Indeirdifieraahaonkiens cancdidbonsyistabiliyrofitial pRoperise of teedisubstituted

grep raﬂ? of th%ph rn;]acegtic Iformulatri{)n an stabjliterg in the.fir,galf - effect
b%@&i‘? RSB TTE phstmaceltical préparation. The phamacattcal o & oo e

actvef ibelstapcensediqpeepae thegrammpestitical Aormptsitisnsstance must,

Fowdthere %ggegmé}? as@%;%m%%g%};@%gggpgg@%%@e&ed as

even under_ rent enviroimental con solutely _
ebeenwaRdipebrentnbeitians of prsghastaIg edmp BIo R RRicPnnected with

RO IBRALMRR IR NG AEHYSSIRRIaRER dglhDreakdown products

thereot, for example. In such cases the content of active substance found
in the pharmaceutical formulations might be less than specified. The

JhrartioriAl Relsiieireduses hesprenahrbaraaspetisallyraghatabilty of
substance 25 as a result of the increased weight caused bﬁ the u%tak_e of

RERS PHRAFAREHNE P RRRFO SADAS T EHBRITC t64HLBRS MGiBHRe" the
havedsts diety piegtechfimbmbisphermchsingisto fageueatiohy tdesttditiom dfie final

e S B
substance used to prepare the pharmaceutical compositions should therefore have
high stability, which should also be guaranteed even under different environmental
conditions. This is absolutely essential to prevent the use of pharmaceutical
compositions 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 pharmaceutical formulations might be less than specified.

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

active substance should be only slightly hygroscopic.

As the crystal modification of an active substance is important to the reproducibie
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moisture may reduce the content of pharmaceutically active substance

during 30 manufacture if the pharmaceutical substance is exposed to the
environment without being protected from moisture in any way.

Preferably, therefore, a pharmaceutically; active substance should be only
slightly hygroscopic. As the crystal modification of an active substance is
important to the reproducible 3 active substance content of a preparation,
mmismamwomdfy abdarapgressibltham)ienisteg pmtymtﬁymﬁs‘m ek possibie

685&}’3% @%% Jifhs gﬁ%ﬁ‘?@% %%Xﬁ\%”é“&é?é%éf hare,are it HE form. f there

morp ons of an activ stance care must en to
@m@lﬂiéfermtth@%mmm@@mammméﬁma@u@swhﬁéad@@srwa oghge taken to

81062 PRRIMACKLIRNRISBRIMALARD @Eﬁ&ﬁé%%&%’ﬂd%eoﬂtﬂ?&w&%éhﬁhe

could have a harmful effect on the reproducible potency of the d

R§aiseeridipacRiRRECO R EIgE @@9@*@@%8@%%&@%@%9% wlgmave a
PRIYATOIRFSED R ey eiprerdicibROtBES e encdieh Mauike ohis background,

exceptional importance under certain 1o circumstances depending on the
@R BIRBTRGRRIBRACRHRIERGIRYE O S AT PRINIG PRAB A FPered.

solubility of the active substance. If for example pharmaceutical solutions

?&e#f(ﬁé@ L fo qﬁhor |nfu5| tls essenti IrtTr]1at he act% subs Et%%nce
SutdfHEShittide ﬂ?@éﬂﬂ% Sﬁ%&%‘? Sﬁ%u&/ RECEEDIE &K/%% Tt is

alsouwresjamegsoded idmgrogshehibliaeectc rertalkénrocaltdhatdce atthanufacturing

5#1%%@5’%0% ﬁb@%%g],t BTSSRI SAPIG-Ihe: Pé%@l%ﬂn& \A% %ﬁgggutrcal

ention Is to provide a pharmaceutlca y active substance ot on

isehtipactersedippisid igahdion dafokigisal bstesesriial &sd thatslive mé)stance
ahoygamenticRad RvSicasRemisalJamyiem %‘éc%ﬁt%té%&@éﬁk@'eft%@ also very

Detalled Descrlptlon of the Invention The problem outlined above is solved

byafstatiyPaqeag A HexAtkiR BotkpR ALY fhpt the active substance should be

|@gmhypmm3mlno] methyl}-1-methyl- 1
H-benzimidazole-5-carbonyl)-pyridin- 25

2-yl-amino]-propionate-methanesulphonate salt of formula A.
The problem of the present invention is {o provide a pharmaceutically active

substance which not only is characterised by high pharmacological potency but also

satisfies the above-mentioned physicochemical requirements as far as possibie.
Detailed Description of the invention

The problem outiined above is solved by the ethyl 3-[(2-{[4-(hexyloxycarbonylamino-
imino-methyl)-phenylamino}-methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-

2-yi-amino]-propionate-methanesuiphonate sailt 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 If of this
salt can be prepared by the processes described in Examples 2 to 4, selectively and

uniformly in each case.

Moreover, under certain conditions of synthesis as described for example in Example
5, a hydrate form may be obtained, the water content of which indicates a
hemihydrate.
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In fact, it has been found, surprisingly, that crystalline modification | of this
salt can be prepared by the process described in Example 1 and
crystalline modification Il of this salt can be prepared by the processes
described in Examples 2 to 4, selectivelyand 30 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. 4 For use of the pharmaceutical composition it

ii§0$ HP{Y{Q@%‘ %%%ﬁgé&%ﬁ[bﬁ%ﬁﬂ?ﬂ&%@é?@ ml"%t' @QB{ \%@ubstance

crystalline modification to ensure bioaval
W@ﬁ%ll’rh@@lﬁl}@lﬁ@iﬁaﬁeﬂa@c@mmﬁfﬂﬁaﬁhv@rﬁﬂ@ﬁEf@@mé@t@ﬂéé@|Fﬁéﬂtﬂ¢ree
Sysipliingimpdifications 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

wm@@@@am@%mg%%@ eRstabnesformsebiied in all three
methanes %E%ﬂonate of the co Ff)ound

SNSRI BRI RYIBRAR kSt ﬁgf?ﬁllétﬂg}ﬁ Ipheamamiisitinediyiing gtinding
@thﬁ/ledm;bﬂ%QWmusifazetwércmbmyi)hpgrtmmﬂsz1&@%}@@1@;@@&% mod:fsca’tions
acc (rg to the |nven ion are ch ract |sed P eltlng gomt of Tm

B e tRs et Res B AR e Ry B 9 B

(hemihydrate) (determined by DSC = Differential Scannlng Calorimetry;

ORI U RO AT, JACHID Tl yalyes shown

Were termined using a em yMessrs Mettler Toledo. 20

|ﬁtby|h&{@sﬁédhmw@@wbWtﬁ@l@@ﬂ@f@@r@@mrmﬁmeﬂethyi} 1-methy!-
ANOYRIMAANARBL - BAXMRRMNS erms ?Eﬁ%ﬁ% eihionate according to the

3-[(2-{[4-(hexyloxycarbonylamino-imino-methy 2
pReeRligm e shatRgirisatiya melting point of Trn, = 180 £ 3°C (form 1), Trp. =

Q?@%%Wﬂ‘? m%wﬁwg'@’%m@mMrat@ (determined by DSC =
Differential Scanning Calorimetry; evaluation by peal maximum; heating rate:
10°C/min). The values shown were determined using a DSC 821° made by Messrs
Metiler Toledo.

in a first aspect the present invention therefore relates 1o the three above-mentioned
polymorphic forms of the salt ethyl 3-[(2-{[4-(hexyloxycarbonyiamino-imino-meathyl)-
phenylaminoj-methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yi-amino}-
propionate-methanesulphonate, preferably in crystaliine form, characterised by
melting points of T, =180 £3°C, T, =190 £ 3°Cor Thp =120 5°C
(determined by DSC; evaluation by peak maximum; heating rate: 10°C/min).

Polymorph | with a melting point of Tr,. = 180 + 3°C 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
methods.

According o the invention BIBR 1048 MS polymorph | is obtained by
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propionate-methanesulphonate, preferably in crystalline form,

characterised by melting points of Tm.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 Tm.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 belobiginedity thesatiGo onetbbgis. defcoeding (fortheammeatiodCBiBRvalents) of

1(.)48 ’(\J/'Lﬁ %%'XQ% olﬂ%%%ﬁ %.gcé@oﬁeatﬁ é’k% WB}%?B??%W@ t%fs% in acetone

slight de C|ency or example equivale ethanesulphonic acid
in acetshe @apsthitionbiBBR 1828(h &8 &eetone at a temperature of

appEO*s Ry RhhGe e SHFRGIRS MiuLe J0LARRILL RO HBox. 26 °C to 33°C,

temperatureof approx. 26 C to 33C, 5 c) cooling it to approx. 17 C to 23
C aRll 56RiAg ToloPRRTASr 10 16 §04iruRad AtiFRa S sk, 4H K BAannutes

filteringythgipresipiatasrystals of BIBR 1048 MS form | and e) drying the
product thus obtained in vacuo for at least 4 hours_at a maximum

temperEiariSe PILDRIESRIRIE thetalrtiBPERIBRATIMS (rgn | and

polymaipint isoblainest ua)ctiamyadding dcSolutivie aftat Hight at a maximum
def|C|enc for exam |8e 1?3 equivalents) of methanesulphonic acid in
acetonEe ?(SHJﬁO 9 BIBR 1048 base in acetone 15 at a temperature

of approx. 40C to 46 C, b) optlonally inoculating it with BIBR 1048

L B B e R S s
and stirring for a further 40 to 80 minutes at this temperature, 20 €)
Suc%?“s&%f%ﬁ]ﬁf?&%ﬁ%?@@@ﬁ %‘eﬁ%éﬁ&grl\é%mﬂl@ B 88%quivatents) of
methanesulphonic acid in acetone to a solution of BIBR 1048 base in acetone
at a temperature of approx. 40°C to 46 °C,
b) optionally inoculating it with BIBR 1048 polymorph |l crystals,
¢) stirring the mixture for about 1 hour at a temperature of approx. 40°C 1o 46°C,
d) cooling it to approx. 17 °C to 23 °C and stirring for a further 40 o 80 minutes
at this temperature,
e} suction filtering the precipitated crystals of BIBR 1048 MS form il and
f) drying the product thus obtained in vacuo for at least 4 hours at a maximum

temperature of 50 °C;
or by

a) heating a suspension of BIBR 1048 MS polymorph 1 in acetong 10 45 °C to
50°C for approx. 4 hours with stirring,

b) optionally i) inoculating with BIBR 1048 polymorph [l crystals, or
i) inoculating with BIBR 1048 polymorph |l crysiais and
additionally adding a small amount of BIBR 1048 base,

¢) then cooling to approx. 15 °C,

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

e) drying the product thus obtained in vacue for at least 4 hours at a maximum

temperature of 50 °C;
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f) drying the product thus obtained in vacuo for at least 4 hours at a
maximum temperature of 50 C; or by 25 a) heating a suspension of BIBR
1048 MS polymorph | in acetone to 45 C to 50C for approx. 4 hours with
stirring, b) optionally i) inoculating with BIBR 1048 polymorph Il crystals, or
ii) inoculating with BIBR 1048 polymorph 11 crystals and 30 additionally
adding a small amount of BIBR 1048 base, c) then cooling to approx. 15
C, d) suction filtering the precipitated crystals of BIBR 1048 MS form Il

an e) drying the product thus obtained in vacuo for at least 4 hours at a
maximum temperature of 50 C; 6 or by a) placing BIBR 1048 MS
polymorph | in acetone and 5 b) optionally i) inoculating with a small

4 I )N [ ith BIER 1048
Sgﬁg%ﬁcﬁggﬁa j%%% Xil%oé %@#ﬁl@rggé* Qg%{?ﬁ%% ’i&lmou nt of BIER

104B)bagéoariheatingnaeuatitagrathus Bball rsacie 1 ofGtBRE @ apalymorph Il , or
least one hour with et?ﬁﬁaeg;a%ﬁ WS B el RISl 11 %d[it%%%nd

and stirring for a further 40 to 80 minutes at this temperature, e

separating off the pRIGBIRIRY @Jeias dEBRFRIAS SRR i se,
dryigg theapreamel e ebiaireshinivague ion atlrasb4 habra@ledst one hour with

maximum temperature of 50 C. 15 According to the invention BIBR 1048
MS herﬁﬂ’ig}a?ate is obtained by

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

e) separating off the precipitated crystals of BIBR 1048 MS form I and

f) 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 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 ethyl acetate in a ratio by volume of approx. 2:5 at a temperature of
approx. 35 °C to 40 °C,

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

¢} stirring for approx. another 30 minutes at approx. 35 °C {0 40 °C,

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

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

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

The crystalline forms of ethyl 3-[(2-{[4-(hexyloxycarbonylaming-imino-methyl)-
phenyiaminol-methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-aminc}-
propionate — methanesulphonate according to the invention were investigated in

more detail by x-ray powder diffraction. The diagrams obtained are shown in Figure
1.



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%
agueous ethanol 20 and ethyl acetate in a ratio by volume of approx. 2:5
at a temperature of approx. 35 C to 40 Gy b) optionally adding more ethyl
acetate as a diluent at the start of the crystallisation of the product, c)
stirring for approx. another 30 minutes at approx. 35 C to 40 C, 25 d) then
stirring for a further 30 minutes at ambient temperature e) suction filtering
TERLSCREES AL RRA R0 Vs neiydiate Apik, B-diving & approx. 40
In a circulating air drying cup oar e crys Ineé torms of ethyl
3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl) 30
qum'no]m%‘%gv@dé??g%c%ons and intensities (standardtsed) of the ethyl 3-

H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]- propionate -

M%tﬁéd@%qﬂﬂa%@ae&@aiﬁ@wmeme@%bﬁhﬁ@v@mmt@%ww -metayl-1H-
QetadliRydsran rrudisbaifitagiam-Ihe slagiamspianed e $aewa Mhonate

Figure 1.7 Tables 1 to 3 that follow list the data obtained in this analysis:
18 Y x- ray powder reflections and intensities (standardised) of the
ethyl 3-5

[(2 {[/I /havulnvucarucrl\l!ami Te! :m”’\n meathv nhon\/lnnmnrﬂ mnfh\ln 1 mnf
hylf 1H: benzm%y Fhzole-5-carhc __-p)frjtt‘,tir‘(-aﬁﬁgﬁ-amrno] prop:oﬁﬁt‘é sty |
methanesulph te ..(fqrn_fn_ )|2 O dhki valig intensity [%6] [ [A] 4 4 20 o
100-8-949.96 5 9:239.57 114 9.559.26 4 10558382

44" 201 100

8.94 ¢.90

8923 9.57 4

8.55 826

10.55 8.38 2

10.95 8.08 11

12.73 6.5 1

13.46 68.57 7

13.95 6.34 3

14.26 6.21 2

1517 5.84 1

15.83 556 1

16.48 ' 538 1

17.66 502 8

18.07 4 91 13

18.60 477 ‘ 2

19.89 446 6

20.28 4.38 2

20.54 432 2




10.958.08 11 12.736.951 13.46 6.57 7 13.956.34 3 14.26 6.21 2
15.175.84 1 15.935.56 1 16.465.38 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 8 2 0 dhki value
intensity [%] [0] [A] 2112 4.20 4 22.06 4)3 8 22.853.89 6 24.12 3.69 1

25.103.54 3 25.993.431 26.523.36 2 26.833.322 27.163.281
27.64 3.222 28.093.17 2

T .;2 ® 0

21.12

22.06 4.03 - 8
22.85 3.89 6
24.12 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 o
31.88 2.80 1
34.37 2.61 1
36.21 248 1
38.26 2.35 | 1
39.47 | 2.28 !
39.98 225 1




29.083.0711 29.26 F3.0529.94F2.981 31.882.801 34.372611
36.212.481 38.262.351 39.472.281 39.98 2.2519 Table 2: X-ray
powder reflections and intensities (standardised) of the ethyl 3-
[(2-{[4-(hexyloxycarbonylamino-imino-meghyl)-phenylamino]-methyl}-1-met
hyl-1 H- benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate -
methanesulphonate (form IlI) 5 20 dhki value intensity [%] [0] [A] 4.3 20.4
Tab1e8272 10.A4-3\9p88v0ct 3eklctlict B A8 intciBilizs/ (2214350 Bilthe ethyl 3-

13- 4ot ddb 3fRamidd:Rims et P:pteryi8rinb {-ARABHE methyl-1H-

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

{(form 1)

e G value ey AL
“ DR Sl R
4.3
8.72 101 3
9.68 8.13 1
11.15 7.93 1
12.42 712 2
13.59 6.51 1
13.95 6.34 1
15.11 5.88 1
15.97 555 1
16.52 5.36 1
17.45 5.08 1
17.88 4 .96 2
18.45 4.81 1
19.22 4.61 2
19.89 4.48 2

21.46 414 5
21.08 4.04 ]
22.48 3.5 1
23.75 3.74 1
25.28 3.52 1
28.17 3.17 1
| 28.59 312 1




17.864.962 18.454.811 19.224.612 19.894.462 221.84.142
21.984.041 22483951 23.753.741 25293521 28.173.171
28.593.12 1 10 Table 3: X-ray powder reflections and intensities
(standardised) of the ethyl 3-[(2-{[4-

(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-methyl-1
H- benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate -
MeilaBeruiphpoatte(hefiattarate)di2e miley dbtenotedsity I%ﬂ the[AhSIB-[(2-{14-

00 4.420.110 564 15.7 75711 16 825 ] N/ A
BRI B M o e e
benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate — methanesulphonate
(hemihydrate)

intensity [%]
7.57 11.8 16
8.25 10.7 17
8.77 10.1 12
9.34 9.45 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
18.75 473 1
19.41 457 3
19.95 4.45 24
20.38 4.35 4




11.66 7.58 11.96 7.39 1 13.04 6.78 3 14.546.09 11 15.165.84 1 16.56
5.3513 17.275.136 17.784.98 12 18.754.731 19.41 457 3 19.95
4.45 24 20.38 4.354 111 20 dhki value intensity [%] [] [A] 20.84 4.26 4
21.214.1912 22.224.006 22.463.965 23.053.85 3 23.40 3.80 4
23.853.73 12 24.4413.647 25.303.52 1 25.633.47 1 26.22 3.40 2

26.52 3.36 3 | o
- dovalue T intensity [%]
21.21 4.19 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
2583 3.47 1
26.22 3.40 2
26.52 3.36 3
27.06 3.29 1
27.45 3.25 2
28.27 3.05 3
30.78 2.90 2
32.32 2.77 2
32.59 275 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 2.35 1
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27.06 3.29 1 27.453.252 29.27 3.053 30.78 2.90 2 32.322.77 2
32592752 34312611 34.91~2571 36.042.491 37.002.431
37.842.381 38.132.36112 Inthe preceding Tables 1 to 3 the value "2

O [I" denotes the angle of diffraction in dggrees and the value "dhk; [A]"
denotes the specified distances in A between the lattice planes. 5 The

x-ray powder diagrams were recorded, within the scope of the present
imvibetioecading TaBriket OB Advwarice d AdffAE  davetrsfittecawndtle af diffraction in

I jon- [tiv ector e -ray source
S R P R en e
Gtigsopiadasthyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-
phenylamino]-methyl}-1-methyl-1
H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]- propionate _
-hhetidas AAPESH e Hars dVsEe 6aPR Gafe MiBH bR UBS I eHe 1BEPEHeE invention,

hemihydaiRasiensiandard GansitionsiameMiinth WalRLBsFRER AL8 detector
E\perature of about 120C, parallel to the melting of this form. 15 Figure

tem
2QRBNETAS (REATSSRAPIRSOIRY BREERotdKag radiation, & = 1.5406 A, 40 kV,
40 mA).

The hydrate of the compound ethyl 3-{(2-{[4-(hexyloxycarbonylaminc-imino-methyl)-
phenylamino}-methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-
propionate —methanesulphonate according fo the invention occurs in the form of the
hemihydrate under standard conditions, from which waier 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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Experimental section Example 1 5 Ethyl
3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-
methyl-1 H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate-
methanesulphonate form I (BIBR 1048 M§ polymorph I) 52.6 kg of ethyl
3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-
methyl}-1-methyl-1
Expmrinsidtedsleddienrbonyl)-pyridin-2-yl-amino]-propion ate base 10
(which has preferably been purified beforehand by recrystallisation from
ethyl acetate) are placed in an agitator apparatus which has been

ert and then 293 kg acetone are added. The contents of the
apparatus are heated to 40 to 46C with stirring. After a clear solution has

.formed, the contents of the apparatus are filtered into a second agitator

AP arlie fitoisrdoRra R R:MioRIaeIBYSoRke TE 3Rt A ngd vt 1
aeelene) Presioaerd @@é@%rﬂoﬂmwa&@@mﬁmwﬁmﬁe acid

and for rlnsm anot er9 0 v Iaced in he suspended

C‘.im@alngedsfmyidﬂgd Wmmmmmgﬂamihe Bﬁluﬁanmlﬁﬁl}hmhenylammo]

%ﬁ% Fﬂ:gﬁﬁr fl’%{lﬁé bo %‘”815 —c?rjfonyi -pyridin-2-yl-amino]-propionate base
%Mtbmizmaﬁjam&bebbenm);pwmeﬂeyemmmos}weratbﬁat@bdmem1

t&%@&éﬁ"ﬁ %&&’i 4!9 éﬁ'@ or §;51% A t%dé@ﬁa§% sﬁ 18561%&3 gpert and then

minutes at 26 to 33C. It Is then co Can stlrre or a

ARk &g 4048080 A atdedrHde R RIsspEisi G pafiferearthieatpdditerto 46°C
dorers@ndyvashebwithpdaialaf R49 fatiaecoRHSREQIYREIS %ﬁgtlﬁk are

vacuo at a_maximum of 50C for at least 4 hours. 25 Yield: 54.5 -

JBie6goner ARRGYVRUEREN aaRATsififjirugh a fens filter and then cooi%d to 30 to

(Be%ylw&grbpa&éaemew@uwmﬂbxd)t@iseeyla@Ik@bfrww} ArefetRgkdiphonic
pyridin-2-yi-amino p%ﬁlonate base 14

dazole-5-carbon
e PEIBR RABAIS Mo BEIPBs C0h AL Cron i OFf BilpeTag container o
Nt pelysmdrpbiplaratus. The contents of the suspended container are added in

metered amounts to the sclution of ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-
methyl}-phenylamino}l-methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-
aminci-propionate base at 26 to 36°C within 15 {o 40 minutes. Then the mixture is
stirred for 40 to 60 minutes at 28 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 ieast 4 hours.

Yield: 54.5 — 59.4 kg, 90 — 98% of theory based on ethyl 3-[(2-{[4-
(hexyloxycarbonylamino-iminc-methyl)-phenylamino]-methyl}-1-methyl-1H-

benzimidazole-5-carbonyl)-pyridin-2-yl-aminol}-propionate base
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4g BIBR 1048 MS polymorph | and 35 ml acetone are placed in a glass
flask with 5 stirrer and reflux 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 suctigp filtered through a Buchner
funnel, washed with 20 ml acetone and dried in vacuo at 45C. 10 Note:
The synthesis may also be carried out by inoculating with BIBR 1048 MS
bolgrpkp 1. 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
- Yy DD 48 40

[ aiam BB (RS sgorignorph |

£l !

FAHom B3 H8EVRIG

\A Yimaf R H HY H A
2 ymemhrbhé%@n%%ﬂ@ﬂd 35 mi acetone are placed in a glass flask with

3-[(2-{[4-(hexyloxycarbony amino-imino-methyl)—phenylamino]—mcethy_lg-l-_ _

PSRy LBRS FARRSSIBI S ORBERYAOSYRIIA-DeAEMIM 6P dfopfohatdtizstiring and

mhaﬂ%ﬁmw&%%i:4ﬁm 1R48 M, %M@E)f@hl 499 aAHtke efethM are
(o114 b ! Sobi

%‘&Héhﬁ?ﬁéﬁﬁ@a&h O e R M L tone and dried in

Kslaenzutmddazole-5-carbonyl)-pyridin-2-yi-amino]-propionate base (which

has preferably been purified beforehand by recrystallisation from ethyl

acetate) are placed in an agitator apparatus which has been rendered

ineotanththeyn:283riay sudtetdre cariad ded b¥ irocottengsvoftiEBR 1048 MS

W 4[?&#}%@%98%?:‘&@oﬁ@&swmssfggﬁmn@?%reaa%'@é}é:%g&&iﬁ’[g tt*gx;ésaddition

e content e apparatus are filtered into a second agl

asasanal gireughal AR SIzkg dracstinelpren eooRABRIe G, about 50 g
L= %@@b%%erf@ﬁea%ﬁ%@wmﬁq angl {95 RIRGLANPINGT b8 to the

acetone are placed in the susgended container of the second apparatus.
TReCREBRWRRRIFRE A8 PeARERRINEr are added in metered

amounts to the solution of ethyl

5!(2-%!4-(hexy|oxycarbonylamino-imino-methyl)-phenylamino]-methyl}-l-m
€ i enzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propion ate base
at 40 to 46C within 15 to 40 minutes and inoculated with 10 g of BIBR

]é)tﬁgfl'g—%(ﬁ)gtxp(ﬁ)ég{/\c}xlycarbonylam'mo—imino~methy|)uphenyiamino]~methyl}-1~
methyl-1H-benzimidazole-&-carbonyl)-pyridin-2-yl-amino]-propionate-
methanesulphonate form Il (BIBR 1048 MS polymorph 1)

)

52.8 kg of ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-
methyl}-1-methyl-1H-benzimidazole-5-carbonyl}-pyridin-2-yi-amino}-propionate base
(which has preferably been purified beforehand by recrystaliisation from ethyl
acetate) are piaced in an agitator apparatus which has been rendered inert and then
263 kg aceione are added. The conients of the apparatus are heated to 40 to 46°C
with stirring. After a clear solufion has formed, the contents of the apparatus are
filtered intoc 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% methanesuiphonic 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)-phenylaminc}-methyl}-1-methyl-
1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate base at 40 to 46°C
within 15 to 40 minutes and inoculated with 10 g of BIBR 1048 MS polymorph 1l

(prepared according to Examples 2, for example). Then the mixture is stirred for 40 to
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(prepared according to Examples 2, for example). Then the mixture is

stirred for 40 to 15 60 minutes at 40 to 46C. It is then cooled to 17 to 23C

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 50C for at least 4 hours. 5

Yield: 54.5 - 59.4 kg; 90 - 98% of theory based on ethyl 3-[(2-{[4-

glemyaxpeaabéd ytadtitio- inmthanetbplipghie yldmB i Enaeth g rdedniethy flrther 40 to
d le-5-car.

DR S e S iR e witn =

out Without ino ulatlon wi
&l 00 g3y hwrateinngowes droghechie thoeduisingdHo il atiomisnpierefrelf.C for at
Rxample4,BIBR 1048 MS polymorph Il by conversion from BIBR 1048
MS polymorph | 15 30.7 kr%slBR 1048 MS polymorph | are placed in an

Xgﬁ'éto‘i"aépaﬁﬁtésmrﬁ@h" osEdhaeidersgdriarcany thEr-l89 kg of

@ﬁ@@ﬂﬁ%ﬁr@gﬁlﬁgmm@mﬁ&ﬁmétﬁwhﬁh@W@Fﬁﬁ%ﬁ%@ﬂﬁ‘,ﬂ?dl@ﬁ%@wwﬂmlo
%BIBR 1048 MS polymorph 1| repared according to Example 2),

n 2GRt it S T ‘ﬂ“@@ﬁ)‘@ WILPERRBE PR for at least

1 hour. Then the mixture is cooled to 17 to 23C and stirred 20 for at least

R SRR e SRR e et 2 A D R TBCAOHE, S Das s

gdnﬂrmwdtlédowa/aadhanmdﬂwa@wur@omﬁ@hmpmfamﬁ@mperature
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
1048798 Dolymorph Il. However, the method using inoculation is
preferred. If the speed of conversion is low a small amount of BIBR 1048

base (for example about 50 g BIBR 1048 base to roughg 90 kg BIBR
RN B4 Y o /6 i 1048 MS oolvmorphl

30.7 kg BIBR 1048 MS polymorph | are p!aced 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 polymarph If (e.g. preparad
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 — 88% of theory).

Note: The synthesis may also be carried out without inoculation with BIBR 1048 M3
polymorph It. However, the method using inocuiation 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 1) may be added, in addition to
the inoculation with BIBR 1048 MS polymorph 11
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3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-
methyl-1 H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate 5
methanesulphonate-hemihydrate A solutjgn of 1.53 g (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 ethyl 3-[(2-{[4-
bexyipkeycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-methyl-1
H- benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate base
(prepared as 10 described in WO 98/37075) in 16.5 ml of 90% aqueous
atthwhaHadd 4 ghakvbeyegroacetaningitmistirringthat 13sh40damiter] anfetivy [}-1-
Wy‘é‘%ﬁ%W%BHQQHEla%%@&&%ﬁ&ﬁ{@)‘%ﬁvi&H@W%ﬁ%ﬁ%ﬂdﬁ%@o ml of
ethyl acetate. It was stirred for andther' 30 minutes at 35-40C and for a
EHE B WRAGIEISNamE Empe on the precipitate wa
susHemdiered syashebyith-anpExnlahet eiib aesiale ANt Grest thyl acetate
40C in 15 the circulating air drying cupboard. Yield: 99% of theory Brief
JEsAPHBH BFRY IR ESol g e P ShawkRe umePsiwriby! 3-1(2-{4-
diftragtogramsoal ety eeiet/staling iones/afraiiy]-methyl}- -methyl-1H-
-[(2-{[4-(hexylaxycarbonylamino-j " .
R AT e Ay T2 )k RioBgRaie base (prepared as
méctazibled SrCd DoByI3-{f/F idim: 24/15amiind PPToqnate: snetthame sup Honatesf ethyl
Ei . 1e ther. “My is. and measurement of th lting point :
&%ﬁ%?@@%ﬁﬁg égi%z allln‘(?%?rrn sgsj fge;wé i/rﬁtes e pFog uré]teoeg%rP & crystallise
D[ \rexgiosgdaribio i arhpiciminecetstaylj-was stirred for another 30 minutes
Rhenyiasingh ey lola ey kdnutes at ambient temperature, then the precipitate

H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]- propionate
ethaHelieHiatk WasPaHh R 52D mitgiethy! acetate and dried at 40°C in
3HE2:Adn(Beny oG iR BY BTG -imino-methyl)-phenylamino]-methyl}-1-

Yield: 99% of theory

Brief description of the Figures

Figure 1 shows the X-ray powder diffractograms of the three crystalline forms of ethyl
3-{(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylaminol-methyi}-1-methyl-1H-

benzimidazole-5-carbonyl)-pyridin-2-yl-aminol-propionate methanesulphonate.

Figure 2 shows the thermoanalysis and measurement of the melting point (DSC) for
the three crystalline forms of ethyl 3-[(2-{[4-(hexyloxycarbonylamino-iminc-methyl)-
phenylamincj-methyl}-1-methyl-1H-benzimidazole-5-carbonyl}-pyridin-2-yl-amino]-

propionate methanesulphonate.
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methyl-1 H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate-
methanesulphonate in crystalline form, characterised by a melting point of
Tm.p.. _ 180 3C (form I) (determined by DSC; evaluation by peak
maximum; heating rate: 10C/min). 10 24&thyl
3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-
methyl-1 H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate
methanesulphonate in crystalline form, characterised by a melting point of
Tm.p.. _ 120 5C (hemihydrate) (determined by DSC; evaluation by peak
maximum; heating 15 rate: 10C/min). 3. Pharmaceutical compaosition,
Eateathfrigme salt ethyl 3-[(2-{[4- (hexyloxycarbonyl am
ino-imino-methyl)-phenylamino]-methyl}-1-methyl-1 H-
benzimidazole-5-carbo ém pyridin-2-yl-amino]-propionate-methanesulpho

Aate 26Hetortifdifo(@ %W%W'@“HB%HHW@&&?MQM&H%WB? -methyl}-1-
l?ﬂ@EﬁyilnﬁFLﬁéﬁi%ﬁdaﬂd@fSChE@GF%/I)‘lpM&ﬁrQQ%Ithn:no ]-propionate-

S eoqcaranaming ming melty PR BMIRE oot of T =
Higoenzigiderela)Sdzadsenybd DB --atohpr pieatesidmum; heating rate:

r(%tﬁﬁgﬁﬁulphonate according to claim 1 or claim 2 for preparing a
E utical composition which is suitable for the post-operative

prophylaxis of deep vein thrombosis and the prevention of stroke 5.

Rrocess.fo maceutic al composition acc clal
ch:réaé?/erlsgga{[uyg ?}EX/S‘X on- an% mical met nood%gt?\g@' th ethyl}-1-

(mﬂwoﬁytmmmm@mm@my@vpﬁwwmmmm}anmmw 1

%e?ﬁé‘?résul honate in crystaliine form, characterised b amettm intof T,
midazole-5 F():arbony pﬁdln 2-yl-amino]- prop?onate ethanes%l %onate -

a%xrd%@ 1@\@(&1hyqr@iieobléiiﬁiezrmﬁﬁ@ém@r&t”eda%ml@ﬂ Mope aneTiecdmiars heating
W?‘ 18 6. Process for preparing Ethyl

3 [(2 {[4 hexyloxycarbonylamino-imino-methyl)-

3. Pharmaceutical composition, coniaining the salt ethyl 3-[(2-{[4-

(hexyloxycarbonylamino-imino-methyl)-phenylamino}-methyi}-1-methyl- 1H-

benzimidazote-5-carbonyl)-pyridin-2-yl-amino}-propionate-methanesuiphonate

according to claim 1 or claim 2, optionally together with one or more inert carriers

and/or diluents.

4. Use of ethyl 3-[(2-{[4-(hexyloxycarbonylaminc-imino-methyl)-phenytaminol-
methyl}~‘z~methyl~1HubenzimidazoiewS-carbonyl)-pyridin~2~y|—amino}—propionate; |
methanesulphonate according to claim 1 or claim 2 for preparing a pharmaceutical
composition which is suitable for the post-operative prophylaxis of deep vein

thrombosis and the prevention of stroke.

5. Process for preparing a pharmaceutical compaosition according fo claim 3,
characterised in that by a non-chemical method the salt ethyl 3-[(2-{[4-
{hexyioxycarbonylamino-imino-methyh-phenylamino}-methyl}-1-methyl-1H-
benzimidazole-5-carbonyl)—pyridin—2-yl-amin0]—propionate—methanesuiphonate
according to claim 1 or claim 2 is incorporated in one or more inert carriers and/or

diluents.
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phenylamino]-methyl}-1-methyl-1
H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino] 5
propionate-methanesulphonate polymorph I, characterised in that a) a
solution of a slight deficiency of methanggulphonic acid in acetone is

slowly added to a solution of Ethyl
3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-
phenylamino]-methyl}-1-methyl-1 H-benzimidazole-5-carbonyl)-pyridin-2- yI
10 amino]-propionate-methanesulphonate base in acetone at a

temperature of approx. 30 C to 36 C, b) the mixture is stirred for about 1
Kour aPé%?ﬁbé@éﬁf@éfiaﬁrﬁ&v@ﬁ[@ {oH-gaexyitreaphivyiardncobnpeethyl)-
AUy bindphdthyAndsibtad. ier-adurhtd 42010-8Q kB RIS S @htDigI-amino)-

temperature, d) the precipitated crystals of Ethyl
@r[’()gl?[}@he]é%’q %9@3%&@%@8%%“ [, characterised in that
methyl)-phenylamino]-methyl}-1-methyl-1

H-benzimi azole

A e ot e Rl IRarstoasds Slomy

e) the mcﬂmmttdrwsczkhmmeﬂ sroiad (i Ja<he foioal teast dyvimuinscaihano-methyl)-

maximum. 20 of.50.C, 7. Process,for aring Ethyl .
3_[(2_{[Rg]@rg§?ap§(ncgarb%tﬁ rﬁ |W§T‘|R Inﬁ)op?nl%e@} %‘n &agole-nSncarbonyl)—pyndm~2-yl—
phenylamino]-prethiyflatemettiyine s ijerndbei & asolo-5cetoberafip pymigerature of

in-2-yl- ggaﬂgl ﬁa@qeagg mpthanesulphonate hemihydrate, characterised
in that 257a) a solution of one equivalent of methanesulphonic acid in ethyl

acefaitdhe Bisiiie a8aEHe6 EEaRMéN! Tt a temperature of approx. 26 °C to

3-[(2- {[@gk@xyloxycarbonylamlno imino-

methyl)-phenylamino]-meth I} 1- meth ||
H-b& ﬁﬂﬁ(ﬂ%‘%@l‘éeﬂscﬁ%' °C to 23 °C and stirred for a further 40 to 80

2-yl- ammahg@gtqng%m@mmulphonate base in a mixture of 90%
aque 30 ethanol nd ethyl a B Iume f approx. 2:5
Ao P A S e o o AN e MR -
begins tosthystaltisedatfusthes ity lacethid-isHaosted it adibiticdhcarbonyl)-pyridin-
2-yl-amino]-propionate-methanesuiphonate form | are suction filtered and
e) the product thus obtained is dried in vacuo for at least 4 hours at a maximum
of 650 °C.

7. Process for preparing Ethyl 3-[(2-{I4-(hexyloxycarbonylamino-imino-methyl)-
phenylaminoj-methy!}-1-methyi-1H-benzimidazoie-5-carbonyl)-pyridin-2-yi-amino]-

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)-phenylaminol-methyl}-1-methyl-1H-benzimidazole-S-carbonyl)-pyridin-
2-yl~amino]~propionate~meth§ﬂesulphonate 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 1o 40 °C,

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

c) the mixture is stirred for about another 30 minutes at approx. 35 °C t0 40 °C,
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c) the mixture 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 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-
phenylamino]-methyl}-1-methyl-1 19
H-benzimidazole-5-carbonyl)-pyridin-2-yl-
amino]-propionate-methanesulphonate hemihydrate is suction filtered and

5 ) @rid Sébr@%f@r4@f@rthethafbrr&m&ﬁﬁ@bﬁrﬂmﬁgtémataree Ethyl
3- [(%ﬁ[ﬂﬁéﬂ%ﬂ%)ﬁf@@%’tﬁkﬂ@l[@ é%ﬁ&%ﬁ)&ﬁ%%ﬁy@miﬂ@hmﬁ&hbﬂbﬂa‘yl

methyl-1 H-benzimidazole-5-carb on -pyridin-2-yl-aming]-propionate-

metharRi$ipRGHAR: %‘&W%rbﬁ‘legw BN P pRResseAREBYdmY HEIn-2-yi-

claim 6andifd-drédibnate- methanesutphonate hemshydrate is suction filtered and
3-[(2-{[4-(hexyloxycarbony mino meth Iam n Flf ethyl}-1-

met qul Pf?t?g ﬁﬁ %ﬁl @@a?ttb%ﬁg/f)uﬁ}f@| e W'H 31 onate-
methanesulphonate hemihydrate obtainable by the process according to
%!?‘E’%h@l 31-ﬁ2~{[4-(hexytoxycarbonyiamino~imino~methyl)-phenylamino}—methy[}—1 -
methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-aminol-propionate-

methanesulphonate polymorph | obtainable by the process according to claim 6.

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

methanesuiphonate hemihydrate obtainable by the process according to claim 7.



