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wo s80iaEdsg1exyloxycarbonylamino-imino-methyl)-phenyl amino]- -1-
methyl-ly-benzimidazol-5-carbony|)-pyridine-2-yl-amino]-propio%?{a%ﬁégmmog"m

ethyl ester methane sulphonate and use thereof as a medicament 5 The
85068resient invention relates to the compound ethyl 3-[(2-{[4-

ey P B+
@ﬁﬂ%ﬂl'@fbh&!&ﬂﬂM@.ﬁ&mmmﬁﬂmmiadﬁmﬁa@mepﬁoaic acid
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AN N'O OCH3 15 The base of the compoun rmu IS alréa
known from WO 98/37075, in which compounds with a thrombin-inhibiting

The SERSAMRMAMURIRCAINNMIG A UR'S iaglased. under the
e apitioieethsifemietistarolreyathd)xtinethyl -1H-

e

formula A and the use thereof as a pharmaceutical composition.

Formula A:
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The base of the compound of formula A is already known from WO 98/37075, in
which compounds with a thrombin-inhibiting effect and a thrombin time-prolonging
activity are disclosed, under the name 1-methyl-2-[y-[4-(N-n-hexyloxycarbonyl-
amidino)phenyi]-amino-methyll-benzimidazol-5-yl-carboxylic acid-n-(2-pyridyl}-pn-(2-

ethoxycarbonylethyl)-amide. The compound of formula | is a double prodrug of the
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DNOIH HONI~(B) 02 ie.the compound of formula A (BIBR 1048

MS) is only converted into the actual effective compound, name]y the
compound of formula B, in the body. The main fields of applicatlon. of the
compound of chemical formula A are the post-operative prophylaxis of

i.e. tACSLKRIBUREPBTTBRIRLAS A 1BIBFEVROHS) ?s”%@/ éo-m%rt?%igto the actual

above-mentioned pharmacologically beneficial properties o

efeGYaAmReH Biceahelbroe Bleg dnstRidemviadpitthatmeyEaanain fields
of appkeatuisise fies eBagsivenyss @ﬁ@ﬁ@&wg%@r@qﬂ@ﬁfﬁ%@@aﬁve

itions. An active substance must, however, also meet other
pmp?gdr%%%srfl?éﬁﬁeﬁw Wrlibiembesis-ane 4re envy ertiensel sérpkarmaceutical

compositions. These parameters are to a large extent connected wit.h the
icochemical nature of the active substance. Without being restricted

The %?é@?ﬁ[‘b‘%(ﬁ%ﬂﬁ%% BRcpiedicRlkRnelitialeenrsties efftfie dizbstituted
bicysitetisgmstystercgisnoss difiaranbasiancomditioam E@Eﬁmi@t@%ﬁéﬁect;ve

rse of the }fr aration of the pharmaceutical formulation and stability in
B

use Gt G R B AP DRRAS MR SR MBSSHEBAr Ao RCHHE SUbStance must,

howehennameentiss selbra calnARIRIPES TR PIS BRI R APA HBAMASAYHITELY as
compositigns should. therefore have high stability, which should also be .
P“afa}?c%ﬁ et %ﬁ%ﬁéﬁ RRUATBRIRENBIF E ARG SriRBgonnected with

dar

the piysidotipreassiniale pRyeNadiesisatahagmaceutical 20 compositions
which contain, in addition to the active substance itself, breakdown

products thereof, for example. In such cases the content of active
Withsubbtsingedetriuded thereto, examples of these parameters are the stability of

effect of the starting substance under different ambient conditions, stability in the
course of the preparation of the pharmaceutical formulation and stability in the final
compositions of the pharmaceutical preparation. The pharmaceutical active
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 reproducible
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in the pharmaceutical formulations might be less than specified. The
absorption of moisture reduces the content of pharmaceutically active
substance 25 as a result of the increased weight caused by the uptake of
water. Pharmaceutical compositions with a tendency to absorb moisture

actihecelieton craeatedtitin prejsinaaofuing steragfedidoy dhe addideaOhossibie
suitaple drying agents or by storing the drug in an environment where it is
BNy R PR SRORATCD T AR SRR PGPS RN F8 Ral Tedamm. If there

are tif@aenenbiohiprimasaiditolyaelive sHhainnea dbstag R0 daanHastye ibken to
the pharmaceuti ,.substaé]fe IS exposed to the environment without
NS R BV DR ARG A SH RSHERER 8 BRENANTE In the
phaphaveatestionllyaeibie IstStroea 0 HEHR OTHIGHEY, NG estAPikalsS a
har rt}ﬁe crgfstail) moﬁlflcatlon of atg active subs\;ance IS important to the
BrSHEEbR NSRRI RO LR P8 BreBarABBhike Ragkaraynd.
actite slabfyzaséar csapasibiedby existsilROBTIANRAIHTS Af 8 3FtYeTed.

substance present in crystalline form. If there are different polymorphic
modifications of an active substance care must be taken to ensure that

Anothecoyiseaibnesnatifinatjdreci tee s firinac arfee sanetahangecisr-thie 5

ore RS e el o e ool

ave a
prochizsbadkgreohutjiipctl thsubstiancashehanastetised bysomyesshahimaceutical
rphism are preferred. Another criterion which may be of

sol P A (R RRAY e mien b e arteccsrstaoce
showglbiee nfffaientlgtaniubithe chyisielofjvainutasteptbl resessis. theis also very
: il the active substance, If for ex le pharmaceutical solutions
me G AR e BT P R e s apghoud be
suffistenilg belgbféiciently soluble in physiologically acceptable solvents. It is

also very important for drugs which are to be taken orally that the active

substance should be 15 sufficiently soluble.
The problem of the present invention is to 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 possible.

Detailed Description of the Invention

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

2-yl-amino]-propionate-methanesulphonate salt of formula A.

In fact, it has been found, surprisingly, that crystalline modification | of this salt can be
prepared by the process described in Example 1 and crystaliine modification Il 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
S, a hydrate form may be obtained, the water content of which indicates a
hemihydrate.



The problem of the present invention is to 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 possible. 20 Detailed Description of the Invention
The problem outlined above is solved py the ethyl
3-[(2-([4-(hexyloxycarbonylamino-
imino-methyl)-phenylamino]-methyl}-1-methyl-1
H-benzimidazole-5-carbonyl)-pyridin- 25

Fof 1426100d-prepinnalepshanssypanate satatiarmwais LLRe: L%Ig&%nce

been found, surprisingly, that crystalline modification | of this salt can
coplripatisyaine i ceub it phrsalinrdnasidiaadien tpyenanne reliable
bidaodifigatgn |l of this salt can be prepared by the processes described in

Examples 2 to 4, selectively and 30 uniformly in each case. Moreover,

under certain conditions of synthesis as described for example in Example

The. dideisate fstRdnayisreiiataad dhsraaisieanis aohwichRdigrtes a

hemihydrate. 4 For use of the pharmaceuticai composition it iS essential
R EEAI S R QR NS B AR HEAIO BTSN EHFNgyBRamS and

compriisriinMerepsereir aliableHygRsibpmlity. alingdise8a8sline modifications
g] tharlssulghonate is characterised in all three cr}lstall_lne modifications

an ﬁ&é ERLEINRRP S I BIVSIRIBIGRIY G RRIAG 8 Rt aRpus media.
compression. Moreover, it is non-hygroscopic in all three crystalline

T UL IPAT™ 1 5 SRR IE AL AL TP B0 A -

(hesayaguadbetiyyaBil3-iidino-methyl)-phenylamino}-methyl}-1-methyl-1H-

oo SRR e patine e L
chéveicteriest! by a melting point of Tmp. = 180 4 3°C (form I}, Tmp. = 190, 3°C
(form il) or Trnp., = 120 ;. 5°C (hemihydrate) (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 Mettler
Toledo.

The disclosure therefore relates to the three above-mentioned polymorphic forms
of the salt ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyf)-phenylamino]-
methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino}-propionate-
methanesulphonate, preferably in crystalline form, characterised by melting
points of T, =180 +3°C, Tmp. = 190 +3°C or T =120 . 5°C (determined
by DSC; evaluation by peak maximum; heating rate: 10°C/min). Polymorph | with
a melting point of T, = 180 4 3°C is preferred.

Accordingly, in a first aspect, there is provided an Ethyl 3-[(2-{[4-
(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyi}-1-methyl-1H-

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



characterised by a melting point of Tm.p.. =180 3C (form I), Tm.p.. = 190
3C (formif) or Tm.p.. = 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. Theé#@isclosure therefore relates to the
three above-mentioned polymorphic forms of the salt ethyl
3-&2;{[4-(hexyloxycarbo.nylamino-imino-methyl)-phenylamino]—

CIYH W?_iomtﬁyqaiactensed by a melting point of T, = 190 + 3°C (form I)

d&lRANRERILZ0IScE-coshomdR Ry '@a%-x#-am HhPRAIERE e 10°C/mi

( methanesul%honate, preferably ngcrystalllne orm F&%ﬁﬁ@%@é& %yC/m:n).
melting points of Tm.p.. =180 3C, Tm_p.. =190 3C or Tm.p.. =120 5 C

In HISEABHARR JACORr S 1AKBIRIL VPSR MAXKEY ReAINGSRE, containi
10C/min). Pc?lt)%}rénorph I with a melting point %?%%@%ﬁ@%g% containing

the garid iy Act8rdifid e vy @ieedpadanieseinipeometoyArobenylamino]-

mei (A4 YIORY GRIANERPII- AN arbonyl)-pyridin-2-yl-amino]-propi -
noﬁethyl)-p enylamino ;methyl}-l-meE[h?/EYL )H?y“ In-2-yl-aminol-propionate

MebANRSdRANBCArSOINDRithe Sirgt asnas] mplmnealie together with one or

mdnethanesWRBRNaIRIBARIMatalline form, characterised by a melting
point of Tm.p"= 190 3C (form Il) (determined by DSC; evaluation by peak

maximum,; heating rate: 10C/min). In a second aspect, there is provided a

In BRAIMargLIgatcemROSitiANdanFRNRg 5?%&‘4;& sila.
3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-
(hexgipxycathrawipmino-imino-methyl)-phenylamino}-methyl}-1-methyl-1H-

behzRRREFHEAZ AR N2 i'ﬁ%WBFWRﬂQQﬁEﬁanesullphoﬂate
methanesulphonate according to the first aSpect, optionally together with
aceRiEing fedieeifiest sanrsisfanarspaiieRso P EMARGAis: sommResifion which is

suisevioRy the éth;ﬁwiﬁ[@dﬁ/ﬁﬁaﬁﬁy@W@%ﬁb@&WW&ﬂﬂ%is and the

ino-methyIF)-p enylam i no]-met 1 -m ethyl- 1 H- benzim idazole-5-ca
PrepeRimaYiatidke-yl-a m i n o]-propionate-meths nesu Iphonate

The disclosure also relates o the methods of selectively producing the three
polymorphic forms as well as the modifications which may be obtained by these

methods.

In one embodiment, BIBR 1048 MS polymorph | is obtained by



according to the first aspect for preparing a pharmaceutical composition

which is suitable for the post-operative prophylaxis of deep vein

thrombosis and the prevention of stroke. The disclosure also relates to

the methods of selectively producing #e three polymorphic forms as well

as the modifications which may be obtained by these methods. In one
bodiment, BIBR 1048 MS polymorph | is obtained by 5 a) slowly

& ding‘?.{’”i%ltﬁi%"%ﬁ a3sli§RRRCiS o (ISP Ianfisitcip eV diRlae¥Re)Re 0.98

meth@q&&dﬁlﬁ@j%ﬁ%ﬁh@f@%ﬁ@% é%ld;(ﬁéﬂc@%?t@%_ @éﬁé@ﬁﬁ%m 012‘ BIBR
aceto t a temperature o Rrox. to ) stlrrlng the m|>gture or
b Graran S

Sbout Raseiene LA st sB et FoBseX ABSoigh o

approetirling tee28Garel fetimngutor Bdurthes 46ripSRtonnsieppidRie6°C to
temp?)r:?,,tgre, d) suction filtering the precipitated crystals of BIBR 1048 MS
form I'and’ e) drying the product thus obtained in vacuo for at least 4

hojurscabingnidkinappr tenpé@tia @ 376 GG d stiarmegher enilitcimentoBlBR
1048 M I h.ll is obtained by a) slowly adding a solution of a
slightraieal'(g%%é?ﬁ 3)%@)@%% SLS%S equivalents) of methanesulphonic acid
inacetocteotofdtsohditregrBiiRatedThatelincddiBRe1 848 M feratliendf

rox. 40 C ionally inoculating it.with BIBR 1048 polymorph
ﬂ%?ysd&lﬁ‘,ggsﬁgtiér%g%ﬁ)et&ﬁé(ﬁr&eaéﬁg%lh’taf%u?ra%f%%%pe%gf’ﬂgeagfa
approra40aity 4ePeditwelofdity @Gpprox. 17C to 23C and stirring for a
further 40 to 80 minutes

in another embodiment, BIBR 1048 MS polymorph i is obtained by

a) slowly adding a solution of a slight deficiency (for example 0.98
equivalents) of methanesuiphonic acid in acetone to a solution of BIBR
1048 base in acetone at a temperature of approx. 40°C to 48°C,

b) optionally inoculating it with BIBR 1048 polymorph Il crystals,

¢} stirring the mixture for about 1 hour at a temperature of approx. 40°C to
48°C,

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

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

f)  drying the product thus obtained j; 500 for at least 4 hours at a

maximum temperature of 50°C;

a) heating a suspension of BIBR 1048 MS polymorph | in acetone to 45°C to
50°C for approx. 4 hours with stirring,
b) optionally i) inoculating with BIBR 1048 polymorph i crystals, or
iiy inoculating with BIBR 1048 polymorph Il crystals and
additionally adding a small amount of BIBR 1048 base,
c) then cooling to approx. 15°C,



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 50C; or by a) heating a
suspension of BIBR 1048 MS polymorph | in acetone to 45C to 50C for
approx. 4 hours with stirring, b) optiondldy i) inoculating with BIBR 1048
polymorph Il crystals, or ii) inoculating with BIBR 1048 polymorph II
crystals and additionally adding a small amount of BIBR 1048 base, c)
thien sooting fitappudkelsEcpitathdoorktaliieBERR d pd8dpidtm 1t and

cryst rm,U. e) drying:.the jprod hus ohtained
R LR O PARSS ) araeT AR
a) plaviag BIBRADP8MISBal DR | in acetone and b) optionally i)
inoculating with a small amount of BIBR 1048 polymorph I, or ii)
inoculating with BIBR 1048 polymorph Il crystals and additionally adding
a small amount of BIBR 1048 base, c) heating the mixture thus obtained
to 40C to 46C for at least one hour with stirring, d) then cooling to approx.
17C to 23C and stirring for a further 40 to 80 minutes at this temperature,



e) separating off the precipitated crystals of BIBR 1048 MS form Il and f)
drying the product thus obtained in vacuo for at ieast 4 hours at a
maximum temperature of 50C. In a further embodiment, BIBR 1048 MS
hemihydrate is obtained by a) slowly adding a solution of one equivalent
of methanesulphonic acid in ethyl acgtate 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. 35C to 40C, b)

or bptionally 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. 35C to 40C, d) then stirring for a further 30 minutes at ambient
téynpeesing BEpButiiens e mudythepletipittetohBIBRI1048 MS

I nd ..f I 0X. in.a circulatj ir.dryi

Ic‘:@g]b ardﬁ nlg foar}tﬁga%gsq])gé@t, heRrFé %sséﬁog\%/[l@éﬁoé" {é):trgge@;% %r@%%ngﬁ%@rph
pharh&deutical composition according to the second aspect,

characterised in t} - Gl j | I
3-[(2-{[4-(hexyio>?';}?g'r%ﬁ§@ i@@fﬁfﬁﬁgﬁ%@%&%?f%mls and
phenylamiris|ciietrsily adderaa-anralbemannd of GBR cadd badayridin-2-yI

63 %mgmﬁwmwmﬂg%&amee%%@f&%ﬂé ?8#'3,? i@%ﬁ%%Peeﬁ%ﬁr
incorporatéd in one or more inert carriers and/or diluents. In a fifth aspect,
ther& 1 576iad a process for preparing Ethyl 3-[(2-{[4-

LE_?XMQKV%PRQY@HBBFBW e ey RmRG ke YRR ey sh
benZiHiHiSH R sl emRaIatyIRiin-2-yi-amino]-propionate-methanesulpho
nates SOMMBIHH tRRAAKHIRREI B IPGLR Sr9iEion i @io Rl deticianey

of methanesulphonic acid in acetone’is _
f) drying the product thus obtained j, yacu0 for at ieast 4 hours at a

maximum temperature of 50°C.
In a further embodiment, 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,
c) stirring for approx. another 30 minutes at approx. 35°C to 40°C,
d) then stirring for a further 30 minutes at ambient temperature,
e} suction filtering the precipitate of BIBR 1048 MS hemihydrate and
f} drying at approx. 40°C in a circulating air drying cupboard.

In a fourth aspect, there is provided a process for preparing a pharmaceutical
composition according to the second aspect, 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-



slowly added to a solution of Ethyl 3-[(2-{[4-(hexyloxycarbonylamino-
imino-methyl)-phenylamino]-methyl}-1-methyl-1 H-benzimidazole-5-
carbonyl)-pyridin-2-yl-amino]-propionate-methanesulphonate base in
acetone at a temperature of approx. 40C to 46C, b) the mixture is
optionally inoculated with Ethyl 3-[(2-§{4-
(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-methyl- 1
H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate-

aWFBWBW%HQ%EBTW:H%(%&rﬁ):%‘gizc}'iﬁg sticred far ahout 1

_hour at a temperature of approx. 40C to 46C, ) cooled to approx. 17C to
Incesporgd it AR MR Erefbgargemmnader dilusistiemperature, €) the
precipitated crystals of Ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-
methyl)-phenylamino]-methyl}-1-methyl-1 H-benzimidazole-5-carbonyl)-
In gyfifthirRsPACAnNIR fedpiievded Adtrrerssiph OreRa fmenEiedsl{2tiih-
(héuaﬁb%@@m%hmsrﬁm@-w%U%em?mgﬁéﬁﬂaﬁ%ewﬁ%fﬂsfgf 1%;&%#% H-
hours at a maximum of 50C. In a’sixth aspect, there is provided a process
bepzimidaaatgERyPIYA-gyridin-2-yl-amino}-propionate-methanesulphonate
powmm@w@ﬁmmifp%-fnethyl)-phenylamino]-methyl}-l-methyl-l
" enZI . - - - v . .
il £ 8RR Ao phahytefickepck RO HiepridphenisagiddoIpReine is
poly Ao gbarericdsrdidn BAERMR SYERENEIOR QI arbonylamino-
3-[(2-{[4-(hexylox carbonylamino-imisré:)-rLr{%Etﬁ){/lli)sI(g{%{?y m enyiamine
phe NIRRTt ByiRsipltmethyl}-1-methyl-1H-benzimidazole-5-
H-benziBidArIrtifeeDANRKIYRs SN rate-methanesulphonate base |
amino]-propionate-methanesulphonate polymorph | in acetone is heate
to Aacetone at a temperature of approx. 40°C to 46°C,

b) the mixture is optionally inoculated with Ethyl 3-[(2-{[4-
(hexyloxycarbonylamino-imino-methyi)-phenylaminol-methyl}-1-methyl-
1H-benzimidazole-5-carbonyl}-pyridin-2-yl-amino]-propionate-
methanesulphonate polymorph If crystals,

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

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

e) the precipitated crystals of Ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-
methyl)-phenylamino]-methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-
pyridin-2-yl-amino]-propionate-methanesuiphonate form Il are suction
filtered and

f) the product thus obtained is dried in vacuo for at least 4 hours at a

maximum of 50°C.

In a sixth aspect, there is provided a process for preparing Ethyl 3-[(2-{[4-
(hexyloxycarbonylamino-imino-methyl)-phenylaminol-methyl}-1-methyi-1H-
benzimidazole-5-carbonyl)-pyridin-2-yi-amino]-propionate-methanesulphonate
polymorph II, characterised in that

a) a suspension of Ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyf)-
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5 45C to 50C for approx. 4 hours with stirring, b) optionally i) inoculated
Ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-
methyl)-phenylamino]-methyl}-1-methyl-1 H-benzimidazole-5-carbonyl)-
pyridin-2-yi-amino]-propionate-methanesulphonate polymorph Il crystals,
or 10 ii) inoculated with Ethyl 3-[(2-{[4-@rexyloxycarbonylamino-
imino-methyl)-phenylamino]-methyl}-1-methyl-1 H benzim idazo le-5-ca
rbonyl)-pyrid in-2-yl-am i no]-p rop ionate- methanesuiphonate polymorph

Ibhm%m@@d@hh?t}a!%tﬁmalmmmm&b}é 5-carbonyl)-pyridin-2-yl-

RO B A TS TARGRLIShHR boMEsmIhldaARelngds heated to

b6 e POCG - ﬂp@mmm)hpuo@wmatenme@anesu Iph on ate base is
added, c) then cooled to approx. 15 C, d) the precipitated crystals of Ethyl

3-[(2-{[4-(hexyloxycarbonylamino-imino- 20

bmmgvbmdﬂﬁnylaiminowmlﬁmﬁt{w {I&L{wwtmiﬁ@éﬂb;‘aﬁywhatam;non
pyridin-2syl-amin ion thanes ate for are suction

filtore g‘@’é’ ﬁf)eﬂ;(g:]nﬁ)gbcﬁ ﬁﬁ]@g tlﬁﬂ gﬁ?f&?é{ -RABeAY-
homs@h&Mmum-ﬁﬁﬁﬁléﬁammmn&sa&nﬁﬂia@q&@lmw&@stals or

(hesylonycarbol RIS A B R

H- benzi imino-methyl) -phenylamino] methy1}1 methyl-1H-

midazole-5-car Qny. idin-2-yl- amlno piona ethan sul honate
polymorph I, c%a? {@}g%ﬁolﬁt aﬁaé l’é)tﬁ’%“ ~\Wammo plona’{e~

3-[(2-{[4- (hexylonmhmrmsydmmmpmmeﬁmﬁ)}pb%yw@m]addat!onaiiy a

methyl}-I-methy] mg!l %%%'urﬁ |5 {Ey?ff?{? ?{2’2 %Qy%grbomlzrf]g nino-imine-
methyl)-phenylamino]-methyl}-1-methyl-1H-benzimidazole-5-
carbonyh)-pyridin-2-yl-amino}-propionate-methanesulphonate
base is added,

¢) then cooled to approx. 15 °C,

d) the precipitated crystals of Ethyl 3-[(2-{{4-(hexyloxycarbonylamino-imino-
methyl)-phenytamino}-methyi}-1-methyl-1H-benzimidazole-5-carbonyl)-
pyridin-2-yl-amino}-propionate-methanesulphonate form If are suction
filtered and

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

In a seventh aspect, there is provided a process for preparing Ethyl 3-[(2-{[4-
(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}- 1-methyf-1H-
benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate-methanesulphonate
polymorph H, characterised in that

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

propionate-methanesuiphonate polymorph | is placed in acetone and



propionate-methanesulphonate polymorph | is placed in acetone and 6¢
b) optionally i) inoculated with a small amount of Ethyl 3-[(2-{[4
(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-methyl- 1
H-benzimidazole-5-carbonyl)-pyridin- éyl-amino]-propionate-
methanesulphonate polymorph I, or 1i) inoculated with Ethyl

3 [(2-{[4-(hexyloxycarbonylamino- im

methyl-1 H be 2|
zoIeE:?i n‘%ﬁg hapyrl?i] MM% %FB?Xctipa{gr? ERLE memfati é@bﬁ%’nate
po|ymﬂnpwmyaawamta adidHon ity meshydiereoylaroinefhylethyl}-1-methyl-
3-[(2- n I - - . :
|m[|(no{f;1[ﬂ:|et € phe é)lr%lr;go? ﬁ%‘;}ﬁ?“f%‘g%ﬂﬁ'i’ lgminol-propionate-
ben2|mMZ@I@SJMIDDEW)memm?JI amino]-propionate-

methanesulphonate. t btalne is h ated
to 40C to 46C foﬁiﬁ '&%%%@%éjh%ﬁﬁ %ﬁ?’?ﬂﬁg ph XFaJ?iorz‘aYp% 10-
17C to 23C and sﬁni@@-fmeéhmBméezh@lmhmaime}m-mmmpﬁpature

d) the precipitated.gr i
3-[(2-{[4- (hexyloxioc%arécﬁy g%n(ﬁrggglrﬁ?ﬁgonyl) -pyridin-2-yl-amino]-propionate

methyl)- phenylanﬁh@ﬂhm@mﬂﬁethmymbmlfhmmbﬁmﬁﬂﬂmwﬂally a

pyridin-2-yl-amin )
off and e) the pro lﬁ%‘ﬂtﬂé&? alne%m%e{? 3[%@@% ?E ES/ % ourréO
at a maximum 50TiMhengipstatimenytamiopkhgthy!}-1- mathy! 1H-
3-[(2-{[4-(hexy|ox¥ééﬁ Y II%°5”E£?‘B(§H$H1¥9HCIIH -2-yl-amino]-propionate-

phenylamino]-methyl}-1- me
H-benzimidazole- Bi@ﬁfl@ﬁﬁwl!‘mﬁﬂlﬂi@bﬁse is added,

b) the mixture thus obtained is heated to 40°C to 46°C for at least one hour
with stirring,

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

d) the precipitated crystals of Ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-
methyl)-phenylamino]-methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-
pyridin-2-yl-amino]-propionate-methanesulphonate form Il are separated
off and

e) the product thus obtained is dried in vacuo for at least 4 hours at a

maximum 50°C.

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

shown in Figure 1.



amino]-propionate - methanesulphonate according to the disclosure were
investigated in more detail by x-ray powder diffraction. The diagrams
obtained are shown in Figure 1. 7 Tables 1 to 3 that follow list the data
obtained in this analysis: Table 1: X-ray powder reflections and intensities
(standardised) of the ethyl 3- 5
2-{[4- loxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-met
Tab'%I(@Ifltﬁ(gggﬁEféﬁﬁ&%ﬁ’ééfbgﬁ‘}@r%%%giﬁlig%%ﬁ%?ﬁE'ropionate :
methanesulphonate (form 1) 2 C} hM Va ue In ensi Y" 01 9.57 4- 10.55
T biS.iB 2 18._95 8.08 %l 12,736.951 13.46 6.57 7 13.956.34 3 14.26
ablg 31 2 15°19vPexqen Edsians and insensities (srassisrgisedaaidha gy 3-
[(2-{[a3h&8y30x datForiAiRioA hfin 803 Be ROIaMhSErdethyl)- T-methyi-1H-

benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate — methanesulphonate
(form 1)

8.94 9.90

9.23 9.97

9.95 9.26

10.565 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




820vauenensy "L~1}21.124.204 22.064.038 22.853.896 24.12
3.691 25.103.54 3 25.993.431 26.523.362 26.833.322 27.16 3.28
1 27.643.222 28.093.172 29.083987 1 29.263.051 29.942.98 1

31.882.801 34.

22.06 4.03 8
22.85 3.89 6
24.142 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




benzi midazole-5-carbonyl)-pyridin-2-yl-amino]-propionate -
methanesulphonate (form II) 5 -20 hkl va ue intensity 1a 4.3 20.4 100
9.689.131 11.157.931 12.427.122 13.596.51 1 13.956.341 15.11
5861 15.975.551 16.525.361 17.455.081 17.86 4.96 2 18.45 4.81

Tablé 219.22 X.632p Q& 4o i cHs 4nd . Aleh 08 AaMdard 34 38hd ethyl 3-
753,741 25293521 28.17 3.1

28593121
[(2~{{§§’(hexy!oxycar onyiamlno-lmmo—metwl )-p%enyi?‘amino]~methyi}-1 -methyl-1H-
benzimidazole-5-carbonyl)-pyridin-2-yl-aminol-propionate — methanesulphonate

(form 1)

872 101 3
968 913 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
25.29 3.52 1
28.17 3.17 1
28.59 3.12 1




10 Table 3: X-ray powder reflections and intensities (standardised) of the

ethyl 3-[(2-{[4-

(hexyloxycarbonylamino-imino-methyﬁgphenylamino]-methyl}-1-methyl-1
H- benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate -

Tablméthanasppherate:fbenaihy drdah Rl
8.2510.7 17 8.77 10.1 12 9.34 9.46 7_10.69 8.2

1 16
(hex eSO RY BT Ti Germoayl)- Ry g NG - Ity Gormatyh 16

8

dRcgirehs dy

]

SRk %
13 11.3

39734(2-{{4«

benZngiddzdie-56car8oy)-byRArb A3 Garhih 6Bk 88 da i TRl ank sl hbnate

e 95 445 24

5.64 15.7

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 4.08 12
18.75 4.73 1
19.41 4.57 3
19.95 4.45 24
20.38 4.35 4




20.38 4.354 11 2,6 --fly n~iv~ueinnsy [I[Al 20.84 4.26 4 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 23.853.73 12
24.44 3.64 7 25.303.521 25.633.47"1 26.223.402 26.52 3.36 3
27.06 3.29 1 27.453.252 29.27 3.053 30.78 2.90 2 32.322.77 2

20.84 4.26 =T y
21.21 419 >
22.22 100 :
22.46 3.96 ;
23.05 e :
23.40 3.80 "
23.85 7 -
24.44 3.64 -
2530 3.52 1
25.63 Ve 1
26.22 v :
26.52 50 :
27.06 3.29 —
274 3.25 ;
2921 3.05 5
5078 2.90 .
52.92 2.77 ;
32.59 e :
34.31 | s 1
34.91 2.57 1
36.04 v 1
57,00 2.43 1
37.84 2.38 1
38.13 P 1
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16

37.002.431 37.842.381 38.132.36 112 Inthe preceding Tables 1 to
3 the value "2 p []" denotes the angle of diffraction in degrees and the

value "dhw [A]" denotes the specified istances in A between the lattice
planes. 5 The x-ray powder diagrams were recorded, within the scope of

In thiheratRssng iwe»némt&@iﬁ%ﬁr@éﬁ*é%%ﬁ%&%%ﬁ@ﬁﬁfﬁﬁ%%%f y Lion in

with a location-sensitive detector (OED) and a Cu anode as’the x-ra
degregsraBqddikyakifiasbn Al deruges, the ryecien disten Meminyliénafachdhe
latticeopniesnd ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-

phenylamino]-methyl}-1-methyl-1

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

The xa{heoREPaRRARNACHRIINGIO BRI IWRNHOR OCHYSJ R f@s%fr{gﬁventicn,

hemihydrate under standard conditions, from which water escapes at

using2 Biryien 88 Adviter dfiraatrmetes ke dnviting inaatioaanssiwgistector

(OED3) sheys thedhsrmorndlysis LS SRS EdORNS: L ErpRrimenta RRstON o
Example 1 5 Ethyl O '
40 mavJ(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-
methyl-1 H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate-
methanesulphonate form | (BIBR 1048 MS polymorph I) 52.6 kg of ethyl
The Byficatpdo(tbrytoxgpacahyptayliBe @b { et ptmbyamindho-imino-methyl)-
-methyl- - . .
P L e el AR 2 v amincl-
propionate —methanesulphonate according to the invention occurs in the form of the
hemihydrate under standard conditions, from which water escapes at a temperature
of about 120°C, parallel to the melting of this form.

Figure 2 shows the thermoanalysis of the three forms.
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10 (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 acetdt¥e are added. The contents of the
apparatus are heated to 40 to 46C with stirring. After a clear solution has

Expdpimedtdhs &Qigsnts of the apparatus are filtered into a second agitator
apparatus through a lens filter and then cooled to 30 to 15 36C. 33 kg of
acetone pre-cooled to 0 to 5C, 7.9 kg of 99.5% methanesulphonic acid

Exarﬂﬁl‘éf@f 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

EthyR3} {gﬁ(wyﬁéyféﬁ%w&%qﬂ;&methy!)-pheny!amino]—methyl}-’f~

methyl)-phenylamino]-met r;1eth -1
methy-JEhbRdaY drzsle R ueppmhiaiigior 20 laanividloopiioaatebase at 26
methind6GyENBIE TR0 MIBero A RAsie iy if stirred for 40 to 60

muﬁes at 26 10-33C 1tisthenmcooted-to-1-7to23¢C-and-stirred-fora

52.6 {hbrliyhs-da Hitnihexview erjsen Yasyensioiie-meliad iptoegiatne-

e N LS 08 B RS GEA ce
(Whl%\j"ﬁggay(? Ry HseYiedihpfarghand by recrystallisation from ethyl

acetdmmwswmwmgﬁémm@pﬂmﬁw-%%w'ﬁayr&fééﬁ‘?@ﬁ’&}éﬂéa‘ﬁ{%&’ 5hd then

benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate base 1

H-
293 KB, A551009 BiBRITSs Mis SEiehinATING aRptrtisrirhesieRtassto 46°C
with 3dSinglymieinh ¢éaRIBRILIASR B RABINATBLARhED JPRCEIONS lGs are

flask with 5 stirrer and reflux condenser. The ‘suspension

filtere%ac din aé%lla S i
i€ FE3RA 1SRG BEARANRBFARS dRtpusthadenndittanperhibrnepded to 30 to

36°Chaarkg Ibisatoropleddocladtamits arystalk gisr SOSRHINeEesuiphonic

. r h.a Buchner funne], washed with 20 ml acetone and dried in vacuo
acid éal;éci rnsing anotherrb Lg c?fsacetone 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}-phenylaminol-methyl}-1-methyl-1H-benzimidazole- a-carbonyl)-pyridin-2-yi-
amino]-propionate base at 26 to 36°C within 15 to 40 minutes. Then the mixture is
stirred for 40 to 60 minutes at 26 to 33°C. Itis 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 2701 of acetone. The product is dried in vacuo at a
maximum of 50°C for at least 4 hours.

Yield: 54.5 — 59.4 kg; 90 — 98% of theory based on ethy! 3-{(2-{[4-
(hexyloxycarbonylamino-imino-methy!)-phenylamino]-methyl}-1 -methyl-1H-
benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate base
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10 Note: The synthesis may also be carried 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'fmount of BIBR 1048 base (for
example, on an industrial scale, about 50 g BIBR 1048 base to roughly 90
ExakgpBIBR 1048 MS polymorph 1) in addition to the inoculation with BIBR
1048 MS polymorph II. 15 Example 3 Ethyl
3-[(2-{[4-(hexyloxycarbonylamino-imi no-methyl)-phenylami no]-methyl}-1-

BIBR20- 18 -peiyrimighzoleyzcoatesivir myidi BIR RI-0ais ghareRIoRIHRI |

0 B T TR T R R STGRi. oo Task wit

stirrenethyfefurethytignser. The suspension is heated to 45 to 50°C withhs_tiﬁring and

cont L A R

|din-2-yl-amino]-propionate base (whic

ké% W@‘é%ﬁ?&&@%&ﬁ &iyslals are
suctigtefititenedrthplagidar B ayitafon agiparathe wiith Deshesmtengeisd dried in
ig%rtt @@&tthen 25 293 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

ns filter, 33.kg of acetone pre: cooled to 0 to 5C

o e IS e R i R R adp s
polyragening. df éhslspeeih chewuspeifes dontéinexobthecitersdappamigaiddition
of a %ﬁ%ﬁg@%?ﬁl{éi §{$?§nﬁoﬁ%§’e%%%%d(f%?rg%%éI%Eeo%dadne :dnlcglus ﬁ%ﬁrggale, about 50 g
BlB@[@E‘@[M{ﬁ@)@lmy@ﬁib@WWBRﬁiﬁéém&ﬂmbmhmylﬁmiiﬂoz]nﬂﬂﬁtbmgtltﬁ@
- : i (@Zé) - -pyridin-2-yl-amino]-propionate base
moc&ﬁ%@ﬁfgr}wﬁ?%fgﬁn 15 @%59 m&gpﬁs}ﬁr}{d inoculated with 10 g of BIBR

1048 MS polymorph 11 (prepared according to Examples 2, for ex_ample).
Exandpiensthe mixture is stirred for 40 to 15 60 minutes at 40 to 46C. Itis then

to 17 to 23C and stirred for a further 40 to

vacu

Ethyt 3—[(2~{[4-(hexyloxycarbonylamino-imino—methyl)-phenyfamino]—methyi}-1 -
methyl-1H-benzimidazole-5-carbonyl }-pyridin-2-yl-amino]-propionate-
methanesulphonate form li (BIBR 1048 MS polymorph 11)

52.6 kg of ethyl 3~{(2-{[4-(hexyloxycarbonytamino~imino-methyi)—phenylamino]-
methyi}-1-methyl-1 H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate base
(which has preferably been purified beforehand by recrystallisation from ethyl
acetate) are placed in an agitator apparatus which has been rendered inert and then
293 kg acetone are added. The contents of the apparatus are heated to 40 to 46°C
with stirring. After a clear solution has formed, the contents of the apparatus are
filtered into a second agitator apparatus through a lens filter. 33 kg of acetone pre-
cooled to 0 to 5°C, 7.9 kg of 99.5% 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-methyt)—phenyiamino]—methyl}—1 -methyl-
1H-benzimidazole-5-carbonyl)-pyridin-2-yi-amino]-propionate base at 40 to 46°C
within 15 to 40 minutes and inoculated with 10 g of BIBR 1048 MS polymorph if
(prepared according to Examples 2, for example). Then the mixture is stirred for 40 to
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80 minutes. The crystal suspension is filtered through a filter dryer and
washed with a total of 270 | of acetonqe. The product is dried in vacuo at a
maximum of 50C for at least 4 hours.'3 Yield: 54.5 - 59.4 kg; 90 - 98% of
theory based on ethyl 3-[(2-{[4-
60 minexgoryddborigathiftasittion-toetex e henyaBrobmetived-fetwhiner 40 to

- i le-5-carbonyl)-pyridin-2-yl-amino]-propionate base Note: )
o0 e B B P S e win
total MS 276 pofyasetphel. Hawmoelydhis Methbih usiogdrncuatiamisprefsed for at

Ieast@(ﬂ[ﬂﬂjg 4 BIBR 1048 MS polymorph 11 by conversion from BIBR _1048
MS polymorph | 15 30.7 kg BIBR 1048 MS polymorph | are placed in an

Yieldadithfor-isharsqudWHieB tasf tresorydraberd dinethArgH(2e(i4L99 kg of

0 of the aratus are inqculated with 10
(e e R S R Bl AR B
benzheidaaals40aeraeayllitrysdinityyhackegtatdpisntsepasature for at least
1 hour. Then the mixture is cooled to 17 to 23C and stirred 20 for at least
a further 40 to 80 minutes. The crystal suspension is separated off using a
Notehdhgositatheesigifngy alse WasteededitvitalulfiabddatforcettnSIBRe1048 MS
isydried, i WHFQ ryi . rg. at .a maximum temperature
poiyrﬁ?? Okgquﬁggaﬁ'jm@ours. i%l Qgﬁ%@%ﬂ#@ﬁ b “3)“ b "theory). 25
Note: The synthesis may also be carried out without inoculation with BIBR
Exandf148MS polymorph Il. However, the method using inoculation is
— preferred. If the speed of conversion is low a small amount of BIBR 1048
base (for example, about 50 g BIBR 1048 base to roughly 90 kg BIBR

 BIBRUSSIMFOITMEREH MRYCBR Addrsh innddiiier tRo3e e iDrwatian yith

BIBR 1048 MSpotymorphrii:
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 |l (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 atleast 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 II. However, the method using inoculation is preferred. If the speed of
conversion is low a smali 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 Ii.
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16 Example 5 Ethyl
3-[(2-{[4-(hexyloxycarbonylamino- |m|no methyl)-phenylamino]-methyl}-1-
methyl-1 H-benzimidazole-5-carbonyl)- ?)yrldln 2-yl-amino]-propionate 5
methanesulphonate-hemihydrate A solution of 1.53 g (15.93 mmol) of
Examaddnesulphonic 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-
(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-l-methyl-l
Ethy%ﬁ@%ﬂmﬂ(ﬂamle@mmﬂ%mm&imwlm@f J-prIORAMRATRethy)-1-
meﬂ{éﬁh eéjna;s 1 a 98/370 n 16 5 mi of 90% aqueous
ano 9?“ 8 XA rg- "M S”HP%pﬁ@@Oﬂﬁ@r a few
methamaﬁ)ﬂmptedummhqgﬂeiw crystallise out and was diluted with 30 ml of
§ at35-40C andfora

t d t 30
A o o R e S o pp acetae
was gaaamanmmemmedzmma@*pmm 20(19. etseﬂmbaqataé@w@mgmeﬂ@t

lating air d board theor Bref
e e D b R el e Fraesto - 1
benmm@@mmmhwadwﬁqﬂmmmmﬁ@mﬁte base (prepared as

thyl I
sescHIGtreaipsrmbop g e e phepenpl o,
acetai@tmﬁegnrphgnatéSFéi@jﬁé Aﬁbowﬁhmhhante%ha&s«ﬂ&@dbegan to crystallise
out aﬁ‘@@%%ﬂﬁzfg{ﬁ\'{xéhexy clling %%r\/ﬁ %D%% foy Zviat#%f h&ﬁf? Epstaling fogms minutes

of ethyl 3-[(2- oxycarbonylamino- |m
at 35pﬁ@?ﬁ/'léﬁﬁhf@]£mé¢|ﬁm}%&3rﬁmutes at ambient temperature then the precipitate
was SUBGHAINERZR)Gra=RIB WY zﬁy%%? 2 FABESh R ORIONAIE 4 dried at 40°C in

methanesulphonate. 17 Pate
the circulating air drying cupboard.

- Yield: 99% of theory

Brief description of the Figures

Figure 1 shows the X-ray powder diffractograms of the three crystailine forms of ethyi
3—[(2—{[4—(hexyioxycarbonylamino—imino-methyl)-phenytaméno]-methyi}A -methyl-1H-
benzimidazole-5-carbonyl)-pyridin-2-yl-amino}-propionate methanesulphonate.

F‘tg;n'e 2 shows the thermoanalysis and measurement of the melting point (DSC) for
the three crystalline forms of ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-
phenylaminol-methyl}-1-methyl-1H-benzi midazole-5-carbonyl)-pyridin-2-yl-amino]-
propionate methanesulphonate.
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5 1. Ethyl
3-[(2-{[4-(hexyloxycarbonylamino-iming-methyl)-phenylamino]-methyl}-1-
methyl-1 H-benzimidazole-5-carbony|}-pyridin-2-y|-amino]-propionate
methanesulphonate in crystalline form, characterised by a melting point of
Tm.p., 10190 3C (form Il) (determined by DSC; evaluation by peak
maximum,; heating rate: 10C/min). 15 2. Pharmaceutical composition,

Pate?ﬂ"tﬁ#? the salt ethyl 3-[(2-{[4-
exyloxycarbonylamino-imino-methyl)-phenylam ino]-methyl}-1-methyl-1
H- benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate-methanesul
ph on ate according to claim 1, optionally together with one or more inert
carriers and/or diluents. 20 3. Use of ethyl
3 [(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-

|
B mm@ez@/e gr% %?/?Pgln- -y g Iminos pror}’grPh@“Y‘amm] methyl}-1-
methweiﬂrah@ﬁmpmdﬁaﬁé%éc@mmwﬂwm|n By brspmalpoplenataceutical

metk%HBQH@HBHaY@Eﬁ%@&HIm'?J%”2:‘?19 ORELRLiNE m%g;g)%ﬂ&do%e@m =

vein thrombosis and'the 25 prevention of stroke. 4. rocess I preparin
190 & pHartieaoe tiiddptempasition a&ﬁr@mgimmmwpeaka:hammmsémmmg rate:

z?ﬁ]g,'t?y a non-chemical method the salt ethyl 3-[(2-{[4-
hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-methyl-1
H-benzimidazole-5-
carbonyl)-pyridin-2-yl-amino]-propionate-methanesulphonate according to

claim 1 is incorporated in one or more inert carriers and/or diluents. 5 5.
Process for preparing Ethyl

2. 3- E‘%a{ ﬁwg?:eex |8§V88€{?§ OIIWénR- rﬁBPtWé( lgalt ethyl 3-[(2-{[4-

pheny amino]-methyl
(hexwewnarmm@rememmmpﬁwmmﬁwiammo]-methyl}-1 -methyl-1H-

benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate-methanesulphonate
according to claim 1, optionally together with one or more inert carriers and/or

diluents.

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

prevention of stroke.

4. Process for preparing a pharmaceutical composition according to claim 2,
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propionate-methanesufphonate polymorph Il, characterised in that a) a
solution of a slight deficiency of methanesulphonic acid in acetone is
slowly added 10 to a solution of Ethy
3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-
methyl}-1-methyl-1
charddidnie inidsezdig-5 cariabeyt)cpl i@ yhasatictpropidhdie- methanesul
(hexyRAQRAIB G REIMAGHIRDS Rt @Hﬁ%ﬁgﬁw&flﬂ@mﬁ% HeniP AL Lt zole-5-

mixture is optionally inoculatéd wit
carbqgt_g[t)zpﬁad( z&qumwﬁﬂaﬁﬂ}%mﬁﬁ@esutphonate according to claim 1 is
incorpaeiiad) ipbesyamurelimeatbyfidraaedyl-diuents.
H-benzimidazole-5-carbonyl)-pyridin-2-yl 15
amino]-propionate-methanesulphonate polymorph Il crystals, c) it is then
5. stiffegersy b orerarnn CaNA rpétdhasyseappiennvainwiné c npthyl)-
phen&@ﬁiﬁ@ﬁ@n@ﬂﬂtﬂw-ééﬁym ﬂ%&%ﬁﬂd@ﬁ@@%ﬂ%ﬁfﬁﬁ@@ﬁﬂ%ﬁ%@s at
this_temperature, e) the precipitated crystals of Eth
propigs A e SRR MR Iseagt et
apheagiammof-arsdight definethylel methanesulphonic acid in acetone is slowly added
Hﬁ%‘gmiﬁj&}?eﬁﬁiﬁagkf@ﬁaiw)@iBiféﬁlf@éﬂmgﬂﬁEno_-imino~meth )-phenylamino]-
propionate-methanésufphonate form Il are suction filtered and f) the
proWi R e EhRe R e e S aY eBEid Mo Rt R RIRRIRNAe-
of dethan@&ultHobaterbaesinfarpuepaatngt&tindrature of approx. 40 °C to 46 °C,

b?'l%’%?&%?@ﬁﬁﬁ@gﬁgﬂ?ﬁ%&imm%mﬁtayﬂeim{[ﬁm(hexyloxycarbonyEamtno«imino—

phenylamino]- _ o
HBeRyRIesylamsinelrmsHdymethus-{idhangpidazole-5-carbonyl)-pyridin-2-yl-
prapipRdisdprinasesenhenlp MNP ORI eRaraelerised in that a) a
suspension. of Ethyl 3-[(2-{[4-(hexyloxycarbgnylamino-iming-methy]). 5
C)pl‘{i%’ );c a%qiﬁt(l)ﬁﬁ?n epﬁ\gygf -&%rjet o)x;lr_ %(ly a t>é¥npera9u e chP approx. t?O Qﬂo ARS C,
dH-Gserethtvdanatex51caB dod3-Hy rédit stiyed for a further 40 to 80 minutes at this
ar{gmﬂepggp@nate-methanesuIphonate polymorph I in acetone is heated
to 45 Cto 50 C for a@prox. 4 hours with stirring, b) optionally i) inoculated

e)Etm @T&p{‘rﬁt?ﬂ &}ﬁ 9@5%@%}3&%#&{@%@xycarbonylamino~|m|no~methyi)—

phenylamino]-methyl}-1-methyl-1H-benzimidazole-5-carbonyl}-pyridin-2-yl-amino]-
propionate-methanesulphonate form il are suction filtered and

f) the product thus obtained is dried in vacuo for at least 4 hours at a maximum of 50
°C.
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methyl)-phenylamino]-methyl}-1-methyl-1
H-benzimidazole-5-carbonyl)-pyridin- 10

2-yl-amino]-propionate- methanesulphbgnate polymorph Il crystals, or ii)
inoculated with Ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-
methyl)-phenylamino]-methyl}-1-methyl-1 H-benzimidazole-5-

6. CaH?@ﬁé@SDMﬂdiFegaﬂnﬁg@ﬁhﬂ?ﬂ@ﬂﬁt%?%l%&?%arwn@qmﬂﬁb‘ﬂwyl)-
tiona amount of Et
Phe i RTIG EAB  BOR R R R TA G HER 5 e AamMAcRyidin-2-y1-amincl.

propmaml}ﬁemaﬂemwhm@ miATRIRRCAthaRybreyssNT? thkat

7.

mlno |onat honate base | added, c) then cooled to
pﬁl%\,]g% }E pf éfia% ER%M@WFE ﬂny amm)o-lmmo -methyl)-
3- [ﬁﬂéfﬁl@ﬂme@mwwimthwWﬂb@?&lmsdazoie 5-carbonyl)-pyridin-2-yl-

t henyl ] thyl-1H-benzimidazole-5-carbonyl)-pyr
AT R R TS B i B RO 1 RE 0 R AR to 45

antOejcth® ﬁmd@ctaﬂmspbtmmdgmhemmn@cuo for at least 4 hours at a

gwam {fi‘?ﬁf&%ﬁ%?ﬂ%gg i Eﬁ% &Etg}/oxycarbony!ammo -imino-
phm@twmph]em&ﬂmlhd}m@mﬂ%}l'i -methyl-1H-benzimidazole-5-carbonyi)-pyridin-

oA R SRS AN AP R B R AR RERDe P talS ey

3 [(2-{[4-(hexyldRyieathdatdaniith-Etiyo 3 hyH- p’m{wtadwa@ﬂr@ﬂ@lbm}mb-lmmo—

methancstiphol B TSP T B AL N Gd 2B Ui P6RF Gt >

i) inoculated wﬂbeatﬁmgl pyddint DiEtidb](Brigionate-methanesulphonate

I(_r|1_exyloxycarbon nx‘g{g?phn“ngry@’g hya?n@“&&'%ﬂ% én sei!n Falmrggiq}z of]Ethyi 3-

benzimidazole-H2iBeaimdianyrdiziyhaainopbarapionatetmitpasagidphoo]-

nate 5 p0|ymorﬁ1he{hy?}r—1—methyl—1H-benzimidazoie—5~carbonyl)-pyridin-2—y|-
aming]-prapionate-methanesulphonate base is added,

¢) then cooled to approx. 15 °C,

d) the precipitated crystals of Ethyl 3-{(2-{[4-(hexyloxycarbonylamino-imino-
methyl)-phenylamino}-methyi}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-
2-yl-amino]-propionate-methanesuiphonate form Il are suction filtered and

e) the product thus obtained is dried in vacuo for at least 4 hours at a maximum

50 °C.

Process for preparing Ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-

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

propionate-methanesulphonate polymorph I, characterised in that

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

methanesulphonate polymorph | is placed in acetone and
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i) inoculated with Ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-
methyl)-phenylamino]-methyl}-1-methyl-1 H-benzimidazole-5-
carbonyl)-pyridin-2-yl-amino]-propionate-methanesulphonate polymorph I
crystals and additionally a small amount of Ethyl 3 10
[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-
methyl}-1-methyl-1 H-benzimidazole-5gcarbonyl)-pyridin-2-yl-
amino]-propionate-methanesulphonate base is added, c) the mixture thus
obtained is heated to 40 C to 46 C for at least one hour with stirring, 15 d)
then cooled to approx. 17 C to 23 C and stirred for a further 40 to 80

i this-m;z%[ r the oY I Etbyl 4.

b?ﬁgﬁﬁzﬁﬁexyléﬁycw %nt% a‘rﬁ?’wﬂlo% m%%ﬁl%m%? é@@cﬁﬁ)ﬁ%@ {{4
mébylpheeataativisirieenyilinommty tphenylaminol-methyl}-1-methyl-1H-
b = e _ _
A e R PRl ste eihernaulponate
2000 meqsrsdlicethus obtained is dried in vacuo for at least 4 hours at a

maximum 50 Gj) jnoculated with Ethy! 3-[(2-{[4-(hexyloxycarbonylamino-imino-
methyl)-phenytaminol}-methyl}-1-methyl-1H-benzimidazole-5-
carbonyl)-pyridin-2-yl-amino]-propionate-methanesulphonate
potymorph [l crystals and additionally a small amount of Ethyl 3-
[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino}-
methyl}-1-methyl-1H-benzimidazole-5-carbonyl}-pyridin-2-yl-
amino]-propionate-methanesulphonate base is added,

¢) the mixture thus obtained is heated to 40 °C to 46 °C for at least one hour with
stirring,

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

e) the precipitated crystals of Ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-
methyl)-phenylamino]-methyi}-1-methyi-1H-benzimidazole-5-carbonyl)-pyridin-
2-yl-amino}-propionate-methanesuiphonate form 1i are separated off and

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



