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is already known from WO 98/37075, wherein compounds with a thrombin-inhibiting and

thrombin time-prolonging activity are disclosed, under the name 1-methyil-2-[N-[4-(N-n-

hexyloxycarbonylamidino)phenyl}-amino-methyl}-benzimidazol-5-yl-carboxyiic acid-N-(2-
15 pyridyl}N-(2-ethoxycarbonylethyl)-amide. The compound of formula I 1s a double prodrug
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i.e. the compound of formula I is only converted into the actual effective compound, namely

the compound of formula II, in the body. The main fields of application of the compound of
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O N/ (ll) i.e. the compound of formula | is only converted into the actual
WO 2@factiveicompound, namely the compound of formula 11, in the GuEp2Miee062847
main fields of application of the compound of WO 2006/131491
PCT/EP2006/062847 2 chemical formula | are the post-operative
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prevefmmnuiﬁstthbmng 5 advantageous properties for pharmaceutical use. The
above-mentioned pharmacologically beneficial properties of the
disubstituted bicyclic heterocycles disclosed in the prior art are the main
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advan ATEOUS rgrorg)erttes aceu use
uire i order 1o be capa BIESt being used as a pharmaceutical

composmon These parameters are to a large extent connected with the
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acttvabﬂmme:iy essential to 20 prevent the use of pharmaceutlcal compositions
which contain, in addition to the active substance itself, breakdown
products thereof, for example. In such cases the content of active
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phandﬂuguillcahcempwnmﬂmsiwlnh?émﬁme have high stability, whtch 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 18
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 active

substance content of a preparation, there is a need to clarify as far as possible any existing
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the pharmaceutical substance is 30 ekposed to the environment without
being protected from moisture in any way. Preferably, therefore, a
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crystalline form. If there are different polymorphic modifications of an

potengi /e $Ri&nce, care must be taken to ensure that the crystalline
modification of the substance does not change in the pharmaceutical

reparation later produced from it. Otherwise, this could have a harmful
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that the active substance should be sufficiently soluble in physiologicall
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problem of the present invention is to provide a pharmaceutically active
substance which not only is characterised by high pharmacological
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requirements as far as possible. Surprisingly it has now been found that
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invention therefore relates to the polymorphs of ethyl
3-[(2-{[4-(hexyloxycarbonyiamino-
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)-pyridin-2-yl- amino)-propionate referred to as anhydrous form I,
(da‘%iﬁﬁ%'ré%‘é%W%&Wéﬁ?&%ﬁ%@ﬁ%ﬁiwmﬁ%\me&

pharmaceutical compositions containing at least one of the above-

The invention therefore relates to the polvmoxphs of ethyl 3-[(2-{{4-(hexyloxycarbonylamino-
imino-methyl }-phenylamino}-methyl -1 -methyl- 1 H-benzimidazole-5-carbonyl -pyridin-2-yi-

- armino}-propionate referred to as anhydrous form 1, anhydrous form I and tetrahydrate. The
invention also relates to pharmaceutical compositions containing at ieast one of the above-
mentioned polymorphs as well as processes for preparing pharmaceutical compositions which
are suitable for the prevention of venous thrombosis and stroke and which contain the

polymorphs according to the invention.

In a first to third aspects, there are provided the three above-mentioned

polymorphic forms of the active substance sthvl 3-{(2- {[4-(hexyloxycarbonylamino-imino-
methyl)-phenylamino}-methyl}-1-methyi-|H -benzimidazole-5-carbonyl -pynidin-2-vl-
amino}-propionate, preferably in crystaliine form, characterised by melting points of Try =
135 £ 3°C (anhydrous form I), Ty = 150 = 3°C (anhydrous form 1) or Ty =90 £ 5°C

(tetrahydrate) (determined by DSC; evaluation by peak maximum, heating rate: 10°C/min).



wo 200eAtiemed polymorphs as well as processes for preparing pharmaegubsaioszsa
compositions which are suitable for the prevention of venous thrombosis
and stroke and which contain the poly¥morphs according to the invention.
In a first to third aspects, there are provided the three above-mentioned
i‘ym Op{) ANYAEPUS: R@édf)ﬁgﬁé@ﬁﬂﬁfd in that four other weakly endo-
thermid (2etiAs(baxylosteathany abinaimino-gnethy ) IRkenyiasing lmethylsk
.. -methyl-IFl-benzimidazole-5-carbonyl)-pyridin-2-yl- amino}-propionate,
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90 5C (tetrahydrate) (determined by DSC; evaluation by peak maximum;
rhaseseaiithg RO HART WO 2006/131491 PCTIEP2006/062847 4 The

SC diagram of the anhydrous form.l is characterised.in. that four other .
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phase transitions, i.e, in the temperature range between 53 - 75, 75 - 98,

98 - 118 and 118 - 135C there are four other high temperature phases of
in atfiglankyerouadarms | phoddalnbeashectdhereusdproviiéoiedsetafva for preparing a

compound as defined abaoye for preparing a_pharmaceutical ¢ sition
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use of a compound as defined above for preparing a pharmaceutical

composition for the prevention of venaus.thromboses and stroke. |
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carriers and/or diluents. In a seventh aspect, there is provided a process
for preparing a pharmaceutical composition as defined above,
In a chemaittesizay, iihdratsty eviisd-Therdsal foraphopk dndarploumd gy iesfisediposition as
above Isi ' . ' i or di .
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these methods. According to an eighth aspect, the anhydrous form | of
The elRyl@af2{{so relates to the methods of selectively producing the three polymorphic

The

forms as well as the modifications which may be obtained by these methods.

According to an eighth aspect, the anhydrous form 1 of ethyl 3-[2-{[4-
(hexyloxycarbonylamino-imino-methyl)-phenylamino}-methyl}-1-methyl-1 H-

benzimidazole-5-carbonyl)-pyridin-2-yl-amino}-propionate is obtained by



(hexyloxycarbonylamino-imino-methyl)-phenylamino}-methyl}-I -methyl-1
H- benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate is obtained
by 4a a)
dissolving3-[(2-{[4-(hexyloxycarbonyjamino-imino-methyl)-phenylamino}-m
ethyl} i-methyl-IH-benzimidazole-5-carbonyl)-pyridin-2-yl-amino] propionic
acid ethyl ester base in ethyl. acetate at reflux temperature, b) cooling the
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further -
minutes at'this temperature, c) cooling to about 15C to 20C an sll'lrr?nrél (%yl;
abbiRARGthEr GOz at 4P oBthpeYaldite . o) Sunoh Hileprmic thrid sthyl
Preqipitaied.coysipis . vashinaihemyuthethyl acetate and e) drying the
bEroduct thus obtained at 40 to 50C in a circulating air dryer. According to a
irfiPPERp St SOHEIGR Y BT TGS R RAHyPE-fo145°C and stirring for 2 further
(hexyiexyearhanylamineabto-methyl)-phenylamino]-methyl } -1-methyl - |
- benzimidazole-5-carb -pyridin-2-yl-amino}- ionate is obtained
e cazole S e g Ry T2 YL prplopate 5 obtaine
3-[(2ufbérghexyloxvcarbonylamino-imino-methyl)-phenyiamino}-methyl}-
-methyl-ly-benzimidazoie-5-carbonyl)-pyridin-2-yl-amino}-propionic acid
T e T B R e A SR
suspensitr toeitertipsraitracdf2B6ue S0CT to ebtainlartieair éotution, c)
refluxing the solution for about one hour, d) filtering off the precipitated
crystals and WO 20061131491 PCTIEP2006/062847 5 e) drying the :
Acprotlogt thos gbtamedt in dhpeair. Adeordingstdratenttioaspedt, thef ethyl  3-[2-{74-
hydrate of ethyl 3-[(2-{[4- yloxycarbon igmi 03 T
o B e TR S0 ety 15
bendipétarniidazetbBdamioniib)-pyyidin: Byl -rmopnoiapr apidnatedshobtained
by
a) combiming 3-[{2-{[4-(bexyloxycarbonylamino-iminc~methyl}-phenyiaminoi-methyl}-

t-rnethyl1 H-benzimidazole- S-carbonyl)-pyridin-2 -vi-aminol-propionic acid ethvl
ester base with 2 hittle ethvl acetate,

b} heating the resulting suspension t¢ a temperature of about 80°C, to obtain a clear
solution,

¢) reflwxane the soluton for about one hour,

d) filtering off the precipitated crystals and
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3-[(2-{[4-(hexy|oxycarbonylamino-iminso-methyl)-phenylamino?-
methyl}-1-methyl-1

e)Hé}?ﬂéi@%ﬁ\g@&ﬁﬁrmmégxﬂgﬁg?ﬁ!-amino}-propionate base in
acetone/water (80 : 20) with shaking, at a temperature of about 60C, b)
cooling the solution to a temperature of about 30C and filtering it into a

ealable vessel, ¢) coaling the sealed vessel containj e splutiontoa, . -
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iminotewthet apineyiiraicdingethmlxti renofrad b Heearidnvagsic (8@ arboy Wihighidin-2-yl-

aming % 0%@(%1&1@%- &Iﬁg dt% -9C and s_haking the_mixturc_e, e) suction filtering
he precipitated crystals and washing them with a mixture of acetone and

water (80 : 20) which has been cooled to -9C, and f) drying the product
th tained i ifat ient tem e. Accardin nth.
MY - - - = "

< L M S R AR S
iminetimbtiyihatine rifahenzimsthyl - G roetiyidhneniid gz eteid tarbpiopate
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i el A R R S Sl R e
bethylBufeHi4«(tutopl oxyoantmoenpiamsino: about 30°C and filtering it into 2 sealable
imi\pé)s-g&ethyl)-phenylamino]-methyl }-1-methyl-1
H-bénzimidazole-5-carbonyl)-pyridin-2-yl- amino]-propionate, anhydrous
cloropdiinpitaineibievbys theqprocess; ds definedaoyemAectrding theut -9°C and
thirteenth eGt, th is_provideg ethyl
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dmiaddme thylxphe oy kertiorod-ame thylet - (et Mib en btk opeeSscaldsolmy-°C

I)-p%/rrkic?isﬂ%;xl- tﬁ@in.o]&ggopionate tetrahydrate, obtainable by the process
as defined above. The crystalline forms of

8-[ @<t Hdeylog yoarberipisantd gipstmdsrast hy Bsipingnitaminic: rmigiie of acetone

1-met{§1¥j-jtlé|r- n ;]B}:%gc'%QC%QOQ&Q(&V{MB&%YAﬁ minol-propionic acid

ethjﬂi}] ester according to the ihvention were investigated in more detail by

§-rayrypopvie paifivac tiors. obténdid grams obtainetiencishparrin-&Eiuures 1

to 3. Tables | to 3 that follow list the data obtained it this analysis: WO
Acco?2006/1334 91 RO ERR006AN628Htobided ethyl 3-[(2-{[{4~(hexyloxycarbonylamino-

imino-methyl }-phenylamino]-methyl} -1 ~methyl- 1 H-benzimidazole-5-carbonyl)-pyridin-2-vi- '

amino|-propionate, anhydrous form 1, obtainable by the process as defined above.

According io a twelfth aspect, there is provided ethyl 3-[(2-{{4-(hexyloxycarbonylamino-
imino-methyl)-phenylamino]-methyl } -1 -methy!-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-

amino]-propionate, anhydrous form II, obtainable by the process as defined above.

According to a thirteenth aspect, there is provided ethyl 3-[(2-{j4-(hexyloxycarbonylamino-
imino-methyl)-phenylamino}-methyl }-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-

amino]-propionate tetrahydrate, obtainable by the process as defined above.

The crystaltne forms of 3-[(2- {[4-(hexvioxycarbonyiamino-immo-methyl}-phenylamino;-
methyl} -1 -methyi-1 F-benzimidazole- 5-carbon vl -pyridin-2-vl-amino |-propionic acid ethy!
ester according to the mvention were investigated o more detail by x-ray powder diffraction.

The diagrams obtaimed are shown in Figures | to 3.

Tables 1 to 3 that follow Hst the dara obtained In this analvsis:



Table 1: X-ray powder reflections (up to 30 2 O) and intensities
wO 2qssandesdised) of ethyl 3-[(2- { PCT/EP2006/062847

[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl }
-1-methyl- | H- benzimidazole-5-carb6nyl)-pyridin-2-y|-amino]-propionate

(anhydrqus form 1) 2 0 [] d.[A] 1/1 [%],3.3 071 43120511 4,87
TablefE 1 RO e ety i a2 G5 i Shsafiilay of et
3-[(2-§[451R01 ok a6 B85 Rbnd- 2082 6184t h §1 ) 4@/ Bu6h3RukEhyB 6.48c86/1-1H-
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21.544.12 46 22.154.01 15

20 [9 d [A] Vi, [%]
3.39 26.07 1
431 20.51 1
4.87 18.12 10
5.62 15.70 1
7.28 12.14 I
743 11.88 i
8.82 10.02 69
10.46 §.45 100
11.56 7.65 25
12.92 6.84 11
13.25 6.67 32
13.78 6.42 50
14.12 6.27 12
14.36 6.16 9
14.67 6.03 5
15.49 572 63
16.61 5.33 28
17.76 4,09 4
18.03 4.92 12
18.93 4.69 4
20.12 4.41 65
20.79 427 6
21.54 4.12 46
22.15 4.01 15
22.72 3.91 6
23.28 3.82 11
23.51 3.78 i1
23.92 3.72 18
24.18 3.68 8
24.58 3.62 10
25.18 3.53 8
25.70 3.46 1 69




22.723.916 23.283.8211 23.513.78 11 23.923.7218 24.18 3.68 8

WO 202d634262 10 25.18 3.53 8 25.70 3.46 69 WO 2006/131491 PCT/EP2006/062847
PCT/EP2006/062847 7 26.75 3.33 10 27.69 3.22 21 28.27 3.15 14
28.80 3.10 9 29.41 3.03 2 30.16 2.96 2 Table 2: X-ray powder reflections

( ¢ profethyrSrite-—
4-(hexyl%g(yéarbonyl mino-imma-methyl)-phenylami Qs]-mpfhyl}.l-methw

L H 5 bebzifidazole-5-carbonydyridin-2-yl-amino]-propionate _
anhydrogg form 1) 2.0 [] d [Al0;[%} 7.55 11.70 6 8.23 10.71 24} 8.50
02.«;05‘18 2%%8 975441004 %81% 86—11.08 7985 J.d.99 73733 12.17
29.41 3.03 2

30.16 2.96 2
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Table 2: X-ray powder reflections (up to 30 ° 2 ©) and intensities (standardised) of ethyl 3-
[(2- {[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl }-1-methyl-1H-
5 benzimidazole-5-carbonyl)-pyridin-2-yl-amino|-propionate (anhydrous form I}

20 [° d [A] i, [%]
7.55 11.70 6
8.25 10.71 24
8.50 10.40 18
9.06 9.75 44
10.04 8.80 86
11.08 7.98 5
11.99 737 33
12.17 7.27 51
13,11 6.75 4
13.77 6.42 19
14.04 6.30 5
14.67 6.04 3
14,98 5.91 13
15.10 5.86 11
15.93 5.56 3
16.34 _ 5.42 20
16.52 5.36 55
17.03 5.20 68
17.63 5.03 47
17.99 4,93 7
18.17 4.88 5
18.74 4.73 6
19.00 4.67 19
19.23 4.61 6
19,69 4.51 - 17
20.02 4.43 53




13.116.754 13.776.4219 14.046.305 14.676.04 3 14.985.91 13

WO 20881486 11 15.935.56 3 16.34 5.42 20 16.52 5.36 55 17HIIG:RPRIBB062847
17.635.0347 17.994937 18.174.885 18.744.736 19.00 4.67 19
19.234.61 6 19.69 4.51 17 20.02 443 53 WO 2006/131491

CHEP2006/062847-8 20:43-4-34-1120:63-4-30-46-20:92-4:24 3 21.24
187 229831510 2175 4H8% 22154.019 2241 3,066
20.63 4.30 48
20.92 ‘ 424 3
21.24 4.18 : 7
21.39 415 10
21,75 4.08 4
22.15 4.01 9
22.41 3.96 6
22.77 3.90 17
23.02 3.86 6
23.17 384 10
23.70 3.75 10
23.92 3.72 19
24,40 3.63 13
24.69 3.60 15
24.89 3.57 12
2517 3.53 26
25.65 3.47 6
25.88 3.44 10
26.36 3.38 100
26.67 3.34 21
26.85 3.32 15
27.96 3.19 7
28.24 3.16 7
28.52 3.13 5
28.79 3.10 9
29,81 2.99 5
3011 2.97 9




22.77 3.90 17 23.023.86 6 23.17 3.84 10 23.703.75 10 23.92 3.72 19
WO 28%4913663 13 24.69 3.60 } 15 24.89 3.57 12 25.17 3.53 26 26846662847
25.88 3.44i0 26.36 3.38 100 26.67 3.34 21 26.853.32 15 27.963.197
28.243.16 7 28.523.135 28.793.199 29.812.995 30.11 2.97 9 WO
0Q6/131491 PCT/EP200 /06223 A gé;able 3: X-ray powder reflections
Tl T P SO BT HAREIEE (eckheiar IGE8Y cHERAYCS ffandarised) of ety 3-

[(2-{[ﬁi(ﬂwr?b@ﬁeagmw?mﬁﬁmiﬂm%ﬁ%ﬁp%ﬁﬁ%m}ﬁ%m@fmxhet_hyl-1tH-
.}-1-methyl-IH- benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate
QEE AT S R i e e

20 [ d [A] 1, [%]
4.67 18.91 100
6.63 _ 13.32 2
8.10 10.90 45
9.36 9.44 20
9.82 9.00 52
10.55 8.38 2
11.18 7.91 32
11.91 7.42 2
12.57 7.04 10
13.01 6.80 9
13.52 6.54 5
14.05 6.30 23
14.59 6.06 18
15.52 570 8
15.99 5.54 10
16.31 5.43 8
16.56 5353 14
16.94 5.23 21
17.76 4.99 16
18.62 476 33
18.93 468 _ 26
19.69 451 10
20.10 4.42 15
20.56 432 52
20.86 426 7
21.38 415 19
21.83 4.07 24
22.51 3.95 22
23.10 3.85 34
24.04 3.70 3
24.74 3.60 83
25.23 3.53 8
25.58 3.48 12
26.35 3.38 9
26.96 3.30 21




8.10 10.90 45 9.36 9.44 20 9.829.00 52 10.558.38 2 11.18 7.91 32

w0 20b49h 4642 2 12.57 7.04 10 13.016.809 13.52 6.54 5 14.05rGB@R2B06/062847
14.59 6.06 18 15.52 5.708 15.995.54 10 16.315.43 8 16.56 5.35 14
16.94 5.23 21 17.76 4.99 16 18.62476 33 18.93 4.68 26 19.69 4.51 10

20-10-4-42-15-20-56-4.32 52 20.86-4.26-721-38-4-15-19-21.83.4.07 24

2251 3.95%% 231038534 2%134 3 70 33 9
28.87 3.09 2
29.32 3.04 5
23.92 3.72 19
24.49 3.63 13
24,69 3.60 15
24.89 3.57 12
25.17 3.53 26
25.66 3.47 6
25.88 3.44 10
26.36 3.38 100
26.67 3.34 21
26.85 3.32 15
27.96 3.19 7
28.24 3.16 7
28.52 3.13 5
28.79 3.10 9
29.81 2.99 5
30.11 2.97 9

In the preceding Tables 1 to 3 the value "2 ® [°]" denotes the angle of diffraction in degrees

and the value "d [A]" denotes the distances in A determined between the lattice planes.

The x-ray powder diagrams were recorded, within the scope of the present invention, using a
STOE STADI P diffractometer fitted with a location-sensitive detector (OED) and a Cu anode
as the x-ray source and a primary monochromator (CuK, radiation, 2 = 1.54056 A, 40kv,

40 mA).
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24.74 3.60 83 25.23 3.53 8 25.58 3.48 12 26.353.389 26.96 3.30 21

WO 20M/@3 24061131491 PCT/EP2006/062847 10 28.31 3.159 28.BITEDIRE/062847
29.323.045 23.923.7219 24.49 3.63 13 24.69 3.60 15 24.89 3.57 12
25.17 3.53 26 25.66 3.47 6 25.88 344 10 26.36 3.38 100 26.67 3.34 21

Brief 6.85 ..32%5 27€96 l3.19 7 28.243.16 7 28.523.135 28.793.109
rief desripHigy & WG HIBYTSY 9 |n the preceding Tables Ito 3 the value "2 O
[0]" denotes the angle of diffraction in degrees and the value "d [A]"

Figured 198 308 BRGS0 d SH NS H BRI DG 2SS AN R rms of ethyl 3-
[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl} -1 -methyl-1H-

benzimidazole-5-carbonyl)-pyridin-2-yl-amino |-propionate.

Figures 4 to 6 show the thermoanalysis (DSC/TG) for the three crystalline forms of ethyl 3-
[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl } -1 -methyl-1H-

benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate.
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5 The x-ray powder diagrams were recorded, within the scope of the
WO 20ppEséa® invention, using a STOE STADI P diffractometer fitted WhithF2006/062847
location-sensitive detector (OED) an(% a Cu anode as the x-ray source
and a primary monochromator (CuKal radiation, k = 1.54056 A, 40 kV, 40
Exam?gé)' 10 WO 2006/131491 PCT/EP2006/062847 11 Brief description of

Figures Figures 1 to 3 show the X-ray powder diffractograms of the
The mifiag peyataniers fsiarmafedthy BS{{ousing an apparatus obtained from Mettler-

medé[&ﬁkﬁﬁwxﬁg}bﬁwﬁmm%Wﬁﬁ%@@@gm@}&%@aﬁ{pé&l&t&iglﬁthw
-1 H 5 benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate. Figures
corresporsiBrgmosttitiepgrkrin dan BISSislimsam B)dec thaenrekthpysailineronispicified

is abo?ttm@?t i’:cw %%—T{ﬁinégt(ﬁlyefﬁ}é' g&y&eﬁeﬂ@yé@gﬂwak@ziapfﬂa%@mﬁﬂwh@w i,

releastsetizimidtal ovater degkeshint) t erysia Jataenirred-prespiosratesrchd Ypoypagated

endot}?é?%%]s:i”énd&%l PCT/EP2006/062847 12 Examples The melting points
were determined by DSC, using an apparatus obtained from Mettler-
Toledo (type: DSC 821). The melting temperature used was the peak

The s ¢ ‘c?u?]fd”a‘-ﬁ(if-%@?&lﬂﬂ@%%%%?@%iH&&%-%Eﬁgqg?&{é@iamﬁo]-

accuracy of the melting points specified’d is about 3C, or h theé case
methyd} thengitrelhi/dregaziasidhecletfapydnne) ayidiefsyl wereasksmridangsiald ethyl
ester m%%%%ﬁﬂgieg%&;y&@ JRUCE ARLRIPENCER R HEE AL REQRATRIRS 08/3 7075,

endothermic signal, The starting compound
Exam@lp(21{4-(amino-hexyloxycarbonylimino-methyl)-phenylamino]- 10 methyl}

-1 -methyl-IH-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionic acid

ethyl ester may for example be prepared as described in International
Exampjsplication WO 98/37075,

3-[(2-{[4-(amino-hexvloxvcarbonvlimino-methyl-phenviaminol-methvl} -1 -methyl-1/4-

benzimidazole-5-carbonv-pyridin-2-vl-aminol-propionic acid ethy! ester (anhydrous form I}

1500 g (2.389 mol) ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-
methyl}-1-methyi-1H-benzimidazole-5-carbonyl}-pyridin-2-yl-amino]-propionate base
(prepared as described in WO 98/37075) are dissolved in

12 litres of ethyl acetate at reflux temperature. The solution is cooled to 30-35°C. After a few
minutes the product began to crystallise out. It was stirred fof another 60 minutes at 30-35°C
and for another 60 minutes at 15-20°C, then the precipitate was suction filtered, washed with
3 litres of ethy! acetate and dried at 40-50°C in the circulating air dryer.

Yield: 88.5 % of theory

Examnle 2

3.-[(2-{[4-{amino-hexvioxvecarbonviimine-methvh-phenviaminol-methvl} -1 -methvl-1H-

benzimidazole-5-carbonyl)-
I
2.0 g of ethyl 3-[(2- {{4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl }-1-

idin-2-vi-amino

-propionic acid ethyl ester {anhvdrous form

methyl-1 H-benzimidazole-5-carbonyl)}-pyridin-2-yl-amino]-propionate base (prepared as
described in WO 98/37075) were combined with 10 ml of ethyl acetate. The resulting

suspension was heated to 80°C (substance goes into solution) and refluxed for 1 hour. After



10

15

20

235

30

Example 113. Example 1 15

WO 2@d(@23{#4(amino-hexvloxycarbonylimino-methyl)--phenylaminolraetmipds/o62847
meth [}IFI- benzimidazole-5-carbonvll-pyridin-2-yl-amino]-propionic acid
ethyl ester (anhydrous form 1) 1500 g (2.389 mol) ethyl

-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-, methyl .
sbout S SR EoEo A o P T IS tetd
substdnasev{pfipasédifardeddebadiire WO 98/37075) are dissolved in 20 12

Viel d-”%ﬁ offeﬁhglﬁ acetate at reflex temperature. The solution is cooled to
ety -3/36. fiéPa few minutes the product began to crystallise out. It was
stirred for another 60 minutes at 30-35C and for another 60 minutes at
Examlﬁ_éoc’ then the precipitate was suction filtered, washed with 3 litres of
acetate and dried at 40-50C in the circulating air dryer. Yield: 88.5 %

3-[(2-d[4henrvod ey fmethvl)-phenvlaminol-methyl}-1-methvl-1H-
.4-(amino-hexyloxycarbonylimino-methyl -henlylam' ol-methvl |- | -meth
benzipiligs0le-atoR VL pNTAIR- o s RIUBC L OpIORTC Acle etV L celer [tral vdrate

05g (:&TﬂﬂyﬁirﬁuﬂQf@[ﬁﬂ(}&iﬁymQ)&@qﬁifhiihi_ﬂm—imino—methyl)-phen_ylamino]-methy1}~1 -
ey R BUR oo e S LArBONOR by A A oroplon e Aca
descripeé pafed a8/ Hesen heddis M9 337 i D wenex nambineckovithwkdermt 80 « 20 at
s SRS TR S LSRRI ae e O UERBNCE . o
examblie THERZDQ G/A6284/VIRi aboBil @0 SRIBULS srad refifinierhperatirerfdrin fask was
T WL A N .
begaBt{( 2r{italtimion-bexideXy cafieo aplimin o wmiathet)ipienidabutiolabrethi/l-of &
mixtuerteholf acetone and water (80 : 20) cooled to -9°C were added, the mixture was agitated
and then suction filtered through a filter, for example a Schleicher & Schiill round filter no.
595.

It was rinsed with approximately another 5 m! of a mixture of acetone and water (80 : 20)
cooled to -8°C. The substance filtered off was scraped off the round filter into a crystallising
dish and dried in the air at ambient temperature,

Yield: 97 % of theory

Example 4

Drv ampoule containing 75 me of active substance per 10 ml

Composition:

Active substance 75.0 mg
Mannitol 50.0 mg
water for injections ad 10.0 ml
Preparation:

Active substance and mannito! are dissolved in water. After packaging the solution is freeze-

dried. To produce the solution ready for use, the product is dissolved in water for injections.
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benzimidazole-5-carbonyl)--pyridin-2-yl-amino]-propionic acid ethyl ester
wO 2dedradipdrate 0.5 g of ethyl PCT/EP2006/062847
3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-
methyl-iH-benzimidazole-5-carbonyl)-byridin-2-yl-amino]-propionate base
Exammé%ared as 10 described in WO 98/37075) are dissolved in 5 ml of a
re of acetone/water = 80 : 20 at 60C with agitation. The solution was
Drv agnolgd torahout S nandifiltenedstivbands adiltemfor example through a
Sartorius Minisart Filter SRP 15 into a 10 ml glass vial, and the flask was
sealed. The solution was then cooled in an ice/ethanol mixture to about
Comp@@ickhe substance began to crystallise out by itself. After about 30
Activminﬁ't Sé@ the ice bath, about 3 ml o%% &?ﬂmixture of acetone and water
fssbl: cooled to -9C were added, the mixture was agitated and then
Mannswction filtered through a filter, for ex8mphe@ Schleicher & Schull round
waterf¥t?§n”°¢zi5§s5' It was rinsed with ap%r(géiwatgly another 5 ml of a mixture
of aC8tSHend water (80 : 20) coole €. The substance filtered off
was scraped off the round filter into a crystallising 20 dish and dried in the
Prepa%i?&ia}lambient temperature. Yield: 97 % of theory Example 4 Dry ampoule
- con?aining 75 mg of active substance per 10 ml 25 Composition: Active
Activsushbttmee dadGmagniMbmritbb&0vedng weater Adcinpections g dhtGAunibn3e freeze-
. _.Preparation: Active substance and mannitol are dissolved in water. After
packaging the solution is freeze- dried. To produce the solution ready for
To prodeg¢hbeprddtioh iscalissiolveskjnhwatedfar injéctiohved MGy 200641 314Qions.
PCT/EP2006/062847 14

Example 6

Tablet containing 50 meg of active substance

Composition:
{1} Active substance 50.0mg
(2) Lactose 98.0 mg
(3) Maize starch 50.0mg
(4) Polyvinylpyrrolidone 15.0 mg
(5) Magnesium stearate 20 mg
| 215.0 mg
Preparation:

(1), (2) and (3) are mixed together and granulated with an aqueous solution of (4). {5) 1s
added to the dried granulated material. From this mixture tablets are pressed, biplanar, faceted
on both sides and with a dividing notch on one side.

Diameter of the tablets: 9 mm.
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Example 5 Dry ampoule containing 35 mg of active substance per 2 ml

WO 2008m3péition: 5 Active substance 35.0 mg Mannitol 100.0 mg RwateP2696/062847

injections ad 2.0 ml Preparation: 10 Active substance and mannitol are
dissolved in water. After packaging, IRe solution is freeze- dried. To
Exam oguce the solution ready for use, the product is dissolved in water for
—‘-%]‘ercnons Example 6 15 Tablet containing 50 mg of active substance
oD U (3 iR e anesH0.0 mg (2) Lactose 98.0 mg 20 (3)
Malze starch 50. 0 mg (4) PonvmyIpyrroIldone 15.0 mg (5) Magnesium
stearate 2.0 mg 215.0 mg 25 Preparation: (1), (2) and (3) are mixed
Compiggfether and granulated with an aqueous solution of (4). (5) is added to
ulated material. From t ure tablets are pressed,
DA ﬁg fi\jsrlilﬁg’rgt ac%]ted on both sides and W|th a>%|V|ding notch on one side.
(2) Ladiagneter of the tablets: 9 mm. 30 \W&9-2008/131491 PCT/EP2006/062847

(3) Mbe 5EREPIE 7 80.0 mg
(4) Polyvinylpyrrolidone 30.0mg
(5) Magnesium stearate 4.0 mg

600.0 mg
Preparation:

(1), (2) and (3) arc mixed together and granulated with an agueous solution of (4). (5) is
added to the dried granulated material. From this mixture tablets are pressed, biplanar,
faceted on both sides and with a dividing notch on one side.

Diameter of the tablets: 12 mm.

Example &

Capsules containing 50 me of active substance

Composition:

(1) Active substance 50.0mg

(2) Dried maize starch 58.0mg

(3) Powdered lactose 50.0mg

(4) Magnesium stearate 2.0meg
160.0 mg

Preparation:

(1) is triturated with (3). This trituration is added to the mixture of (2) and (4) with vigorous

mixing,

~ This powder mixture is packed into size 3 hard gelatine capsules in a capsule filling machine.
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Tablet containing 350 mg of active substance Composition: 5 é Act|
WO 2008§13d¢ice 350.0 mg (2) Lactose 136.0 mg (3) Maize starch 8 WOPA?G%W

Polyvinylpyrrolidone 30.0 mg (5) I\/llaégnesium stearate 4.0 mg 10 600.0

mg Preparation: (1), (2) and (3) are mixed together and granulated with
Exampflg@dueous solution of (4). (5) is added to the dried granulated material.
-_‘p'me thls mlxture tablets are pressed biplanar, 15 faceted on both sides
» g R 12 4488, Diameter of the tablets: 12 mm.
Example 8 Capsules contalnlng 50 mg of active substance 20

Composition: (1) Active substance 50.0 mg (2) Dried maize starch 58.0
Compasigiof8) Powdered lactose 50.0 mg 25 (4) Magnesium stearate 2.0 mg
) ActOOQungnfereparations () ig driturated with (3). This trituration is added to

the mixture of (2) and (4) with vigorous 30 mixing. This powder mixture is
(2) Drigdckeiddntareize 3 hard'@g@l&he capsules in a capsule filling machine. WO

(3) Pop0RLR4%L PCT/EP2Q6Q62847 16

(4) Magnesium stearate 40mg
430.0 mg
Preparation:

(1) is triturated with (3). This trituration is added to the mixture of (2) and (4} with vigorous
mixing.

This p'owder mixture is packed into size 0 hard gelatine capsules in a capsule filling machine.

Exampie 10

Suppositories containing 100 mg of active substance

1 suppository contains:
Active substance 100.0 mg
Polyethyleneglycol (M.W. 1500) 600.0 mg
Polyethylenegiycol (M. W. 6000) 460.0 mg
Polyethylenesorbitan monostearate  _840.0 mg
2,000.0 mg
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Example 9 Capsules containing 350 mg of active substance ‘Composition:

WO 2086(131A%tive substance 350.0 mg (2) Dried maize starch 46.0 Heg/gB§006/062847
Powdered lactose 30.0 mg (4) Magnesium stearate 4.0 ma 430.0 mg 10
Preparation: (1) is triturated with (3). This trituration is added to the

Exm]@'ﬁtyre _of (2)_and (4) with vig_orous mixing. This powde_r _mixture is_
packed into size 0 hard gelatine capsules in a capsule filling machine. 15
. Example 10 Suppositories containing 100, mg of active substance |

.Wns 20 AC[B/&C%de%gQgﬁ]ﬂjgg%ﬂﬁg Polyetnyle%gly Ol per
- (M.W. 1500) 600.0 mg_Polyethyleneglyc 6000) 4
Polyethylenesorbiteermonosiasitengs )a@tmg 2,00( F@tﬁﬂlg 2" Wme capsule
2006/131491 PCTIERZQQ6/ % 847 17 Example 11 percentage o [mg]
composition per per core insulating active total capsule capsule
layer
tartaric acid 61.3 - - 61.3 176.7 3534
gum arabic 3.1 2.8 5.9 17.0 34.0
talc - 5.6 3.2 8.8 25.4 50.7
hydroxypropylceliulose |- . 4.0 4.0 11.5 23.1
active substance (in - - 20.0 20.0 50.0 100.0
relation to the base)
total 100.0 288.3 576.5
Example 12
percentage composition per per
core  |insulating |active total capsule | capsuie
material | layer substance [mg] img]
layer
tartaric acid 385 - - 38.5 55.5 166.5
gum arabic 1.9 1.7 3.6 5.2 15.6
tale - 3.5 6.4 9.9 14.3 42.8
hydroxypropylcellulose |- - 8.0 8.0 _ 11.5 34.6
active substance (in - - 40.0 40.0 50.0 150.0
relation to the base) _
total 100.0 144.2 432.5

The preparation and structure of the pellets according to Example 11 and 12 are described in
detail in WO 03/074056.
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material layer substance [mg] [mg] layer tartaric acid 61.3 - - 61.3 176.7
WO 208&3344gum arabic 3.1 2.8 5.9 17.0 34.0 talc - 5.6 3.2 8.8 25.4°80(#P2006/062847
hydroxypropylcellulose 4.0 4.0 11.5 23.1 active substance (in - 20.0 20.0
50.0 100.0 relation to the base) totaf100.0 288.3 576.5 Example 12 5
percentage composition per per core insulating active total capsule
capsule material layer substance [mg] [mg] layer tartaric acid 38.5 - 38.5
Patenb®IBihG6.5 gum arabic 1.9 1.7 3.6 5.2 15.6 talc-3.516.49.914.31

42.8 hydroxypropylcellulose - 8.0 8.0 11.5 34.6 active substance (in - -
40.0 40.0 50.0 150.0 relation to the base) total 100.0 144.2 432.5 The
. pedpamkiicn{ahdstykxyeadichdpelteismounnmiiyyid-ehenyisteind]ancld ;- 1-

e described in, detail in Wg_ 03/%74 56. 10. WO 2006/131491 :
methyﬁ%% %8%%_;;&&%)% i Pal'?n )? amzno?proplg{m’t;e 1 ctystalline form,
characterised by a melting point of T, = 135 £ 3°C (anhydrous form I} (determined by DSC;

evaluated by peak maximum; heating rate: 10°C/min}.

2. ethyl 3-[(2- {[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-
methyl-1H-benzimidazole-5-carbonyl}-pyridin-2-yl-amino}-propionate in crystalline form,
characterised by a melting point of Ty, = 150 £ 3°C (anhydrous form II) {determined by
DSC, evaluated by peak maximum; heating rate: 10°C/min).

3. ethyl 3-{(2-{[4-(hexyloxycarbonylamino-imino-methyl}-phenylamino}-methyl }-1-
methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yi-amino}-propionate tetrahydrate in
crystalline form, characterised by a melting point of T, = 90 5°C with simultaneous

release of the crystal water locked into the crystal lattice (tetrahydrate) (determined by DSC,

evaluated by peak maximum; heating rate: 10°C/min).

4, Use of a compound according to one of claims 1 to 3 for preparing a pharmaceutical

composition with a thrombin time prolonging effect.

5. Use of a compound according to one of claims 1 to 3 for preparing a pharmaceutical

composition for the prevention of venous thrombeses and stroke.

6. Pharmaceutical composition containing a compound according to one of claims 1 fo 3,

optionally together with one or more inert carriers and/or diluents.

7. Process for preparing a pharmaceutical composition according to claim 6,
characterised in that by a non-chemical method a compound according to one of claims 1 fo 3

is incorporated in one or more inert carriers and/or diluents.
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. ethyl

w0 208d(Z{l#+(hexyloxycarbonylamino-imino-methyl)-phenylamino] wagtayicecos2847
methyl-IH-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate in
crystalline form, characterised by a kelting point of Tmp. = 135 3C

(ot S CHeens B3 S o

(hexyiiZdtdohieanmiaxyesithondarinshiniameihmheptenylaneinol- i ty}imidazole-
metkgl-lH-,benzimidazile-S-carbony -pyridin-2-yl-amino]-propionate in
S-cargyX A By ARRRC BT RO a TR B8O ¥mp, = 150 3C
(anhydrous form Il) (determined by DSC; evaluated by peak maximum;
heatin%rate: I0C/min). 3. et
[

yl L .
23 ¢ A eI IaRTEY e ST
15xathyizitbhensimidaeoiechrsaionoyiHaidiniad asipaipiegiobale is
tetrahydrate in_crystalline forpn, characterised by a melting point of Tmp_

= G55l Hh S REEHES A AR JSB BFRY Ery stal water locked into the

prenisiablatiiaei{tesaby ey atenigeterminathbyub SCCavasatesdytprakfor another
maximum; heating rate: 10C/min). 20 4. Use of a compound according to

orfd) RO &G SRRHFBB&ring a pharmaceutical composition with a

ciheombindinme profrgingEilfesidstided efr-acemposnthaceorgingts engief
claims Ito 3 for preparing a pharmaceutical composition for the prevention
of TSR Hromboses and stroke. 25 6. Pharmaceutical composition

dFONaINgHARNPOLAR accaleting frernel of ki ssitictyioptionabyd
together with one or more, inert carriers and/or, diluents. 7. Process for
AP T ARG T DA SECOrBiY RGPS Srver
characterised in that by a non-chemical method a compound according to
one of claims 1 to 3 is.incorpagrated.in o ore inert carriers and/or
il PS B e %fﬂlé %glfeégfg]@?{%g%ﬁégocess for

(hex epREMGINRMRNYdroNs fosmyl ehethyl @it fidrethyl } - 1-methyl-1H-benzimidazole-
hexyloxycarbgnylamino-iming-meth

S-S RS B R By e SR bR e, characterised
in that
‘a) ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl}-phenylamino]-methyl}-1-
methyl-1H-benzimidazole-5-carbony!}-pyridin-2-yi-amino]-propionate base is
combined with a little ethyl acetate,
b) the suspension thus obtained is heated to a temperature of about 80°C, whereupon a
clear solution is formed,
¢) the solution is refluxed for about one hour,
d) the crystals precipitated are filtered off and
¢) the product thus obtained is dried in the air.

10.  Process for preparing the tetrahydrate of ethyl 3-[(2- {{4-(hexyloxycarbonylamino-
imino-methyl)-phenylamino}-methyl} -1 -methyl-1H-benzimidazole-5-carbonyl}-pyridin-2-yl-

amino}-propionate, characterised in that

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

dissolved in acetone/water (80 : 20) with agitation at a temperature of about 60°C,



5 a) ethyl

WO 2@4(2{pp{hexyloxycarbonylamino-imino-methyl)-phenylamino]RatR{3aee6/06284 7
methyl-IH-benzimidazole-5-carbonyl)-pyri.din-2-yl-amino]-propionate base
is dissolved in ethyl acetate at reflux temperature, b) the solution is

led t0.a tempera; 8 Riher08,
mlnufeg%? this tBeer!tege%ra ure, Yt?)t%ﬂE coo{ %t%%%ogtg%éé %%%qand seﬁrrec?
fovemabhly another 60 minutes at this temperature, d) the precipitated
crystals a suct |on iltere hgt | tal %}ea&rggugc d
“thus (S)%atg'ldr?e IS dned at ' ag% ?%ﬂhec?:%c% gﬁﬁdg anﬁé} %ceur% o

Pliotices :ibmpré@)anngd:hetahisydrmrs&m 11 of ethyl 3-[(2- {[4

afnex (?g Zp? R DYIRER AR Mk TR hixture s

loxycarbon Iamr
)Haberlr}%tr‘r%ropa%oﬁa% car onﬁs yri -amino]-propionate,

charaeterised in that a) ethyl

e)z(} %P{sﬁa“E_' le%)i( Iml(? m_%lam{po% IltinJ[n et{li”%)d% %W t%nglfh {E}%“E)'t’ gc!atonc and

carbony yrrdrn aminoJ-propionate
basetts (&@nﬂﬂheeb%dhca—ﬁﬁtemhyl acetate, b) the suspension thus

ob ained js heated to.a tem ur of about her n.a clear
so‘iu?r holdsu gﬁﬁ”leé%'ﬁuﬂweﬁs% ution |sk%8 llf;&let % EEﬁgour 25 d) the
crystals precipitated are filtered off and e) the product thus obtained is

. d“?g%{} ?ﬁlzg %%( F;[g%%e%am H}?e{ggggnrgugﬂ(? # tﬁ%ﬁly%'i%ﬁ?y%‘? Rtrml methyl}-1-

methuh'rﬁ‘hmmmdmﬂiﬂm%@vﬂyﬁm‘hﬁmymno}-pmptonate anhydrous form I,
obtamﬁ 2 zn&dgarz(% gggp&)%%%gg}pgz yl- 30 amino]-propionate,

aracterised in that a
3-[(2-{[4- (hexyloxycarbonylamrno imino-methyl)- phenylamrno] methyl}-I-

L T R e e AP a1

methabdﬁ 6&@1%@%6#&8@4911%}/@@%ﬂmggﬁprcg@onate anhydrous form 1I,

obtainable by the process according to claim 9.

13. ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl}-phenylaminoj-methyl}-1-
methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate tetrahydrate,

obtainable by the process according to claim 10,



b) the solution is cooled to a temperature of about 30C and filtered into a
sealable vessel, c) the sealed vessel containing the solution is cooled to a
temperature of about -9C and left for about 30 minutes at this
temperature, 5 d) a mixture of acetone and water (80 : 20) pre-cooled to
-9C is added and the mixture is shaken, e) the crystals precipitated are
suction filtered and washed with a mixture of acetone and water (80 : 20)
cooled to -9C and f) the product thus obtained is dried in the air at ambient
temperature. 10 11, ethyl

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

' yl-iH-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate,
Theanhydious foemrtdpepipaipabletsy fiieeproice ssiacoarding 2o ddirx8lots-12.

cartst L ing-imino-methyl)-phenylaming]-methyl} - 1 -methyl-1 H-benzimidazole- 5-
3%- 4-(hexy?oxycgr%gnylgmino-i%ino-%(}ét%y -p yenylam%o -methyl}-1-

carhpthyRsTidUbe R arEBLEEF TS HY P reier 20y raprie] gy Spisahtad the use

ther@BIMSRMfREMIth! Qainakiasby the process according to claim 9. 13.
ethyl 3-[(2-
{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1- 20
methyl-iH-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate
tetrahydrate, obtainable by the process according to claim 10. Abstract
The invention relates to new polymorphs of the active substance
3-[(2-{[4-(hexyloxy-
carbonylamino-imino-methyl)-phenylamino]-methyl}-1-methyl-IH-benzimid
azole-5- carbonyl)-pyridin-2-yl-amino]-propionic acid ethyl ester, the
preparation thereof and the use thereof as pharmaceutical compositions.



