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(57) ABSTRACT 

The invention relates to a process for preparing an optionally 
substituted 4-benZimidaZol-2 -ylmethylamino)-benZamidine, 
characterised in that (a) an optionally correspondingly sub 
stituted diaminobenZene is condensed With 2-[4-(1,2,4-oxa 
diaZol-5-on-3-yl)-phenylamino]-acetic acid, (b) i) the prod 
uct thus obtained is hydrogenated and ii) optionally the 
amidino group is carbonylated, Without isolating the inter 
mediate product of the hydrogenation beforehand; as Well as 
a process for preparing a salt of an optionally substituted 
4-(benZimidaZol-2-ylmethylamino)-benZamidine, Wherein 
(a) an optionally correspondingly substituted diaminoben 
Zene is condensed With 2-[4-(1,2,4-oXadiaZol-5-on-3-yl) 
phenylamino]-acetic acid, (b) the product thus obtained is 
hydrogenated, and (c) i) optionally the amidino group is 
carbonylated and ii) Without prior isolation of the interme 
diate product of the carbonylation the desired salt is isolated. 
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PROCESS FOR THE PREPARATION OF 

4-(BENZIMIDAZOLYLMETHYLAMINO) 
BENZAMIDES AND THE SALTS THEREOF 

RELATED APPLICATIONS 

[0001] This application claims priority to German Appli 
cation DE 10 2005 061 623.2 ?led Dec. 21, 2005, Which is 
hereby incorporated by reference. 

BACKGROUND TO THE INVENTION 

[0002] 1. Technical Field 

[0003] The invention relates to a process for preparing an 
optionally substituted 4-(benZimidaZol-2-ylmethylamino) 
benZamidine, Wherein 

[0004] (a) an optionally correspondingly substituted 
diaminobenZene is condensed With 2-[4-(1 ,2,4-oxadiaZol 
5-on-3-yl)-phenylamino]-acetic acid and 

[0005] (b) i) the product thus obtained is hydrogenated and 

[0006] ii) optionally the amidino group is carbonylated 
Without isolating the intermediate product of the hydro 
genation beforehand. 

[0007] The 4-(benZimidaZol-2-ylmethylamino)-benZami 
dine thus obtained may subsequently be converted into a 
salt. 

[0008] Moreover, the invention relates to a process for 
preparing a salt of an optionally substituted 4-(benZimida 
Zol-2-ylmethylamino)-benZamidine, Wherein 

[0009] (a) an optionally correspondingly substituted 
diaminobenZene is condensed With 2-[4-(1 ,2,4-oxadiaZol 
5-on-3-yl)-phenylamino]-acetic acid, 

[0010] (b) the product thus obtained is hydrogenated, and 

[0011] (c) i) optionally the amidino group is carbonylated 
and 

0012 ii Without rior isolation of the intermediate P 
product of the carbonylation the desired salt is isolated. 

[0013] 2. Prior An 

[0014] Substituted (4-benZimidaZol-2-ylmethylamino) 
benZamidines, particularly l-methyl-2-[N-[4-(N-n-hexy 
loxycarbonylamidino)phenyl]-amino-methyl]-benZimida 
Zol-5-yl-carboxylic acid-N-(2-pyridyl)-N-(2 
ethoxycarbonylethyl)-amide are already knoWn from 
International Patent Application WO 98/37075 as active 
substances With a thrombin-inhibiting and thrombin time 
prolonging activity. 
[0015] The main types of indication for the compound of 
chemical formula I are the postoperative prevention of deep 
vein thrombosis and the prevention of stroke (prevention of 
stroke due to atrial ?brillation, SPAF for short). 

[0016] In WO 98/37075 it is proposed that the substituted 
(4-benZimidaZol-2-ylmethylamino)-benZamidines be pre 
pared by reacting the corresponding substituted (4-benZimi 
daZol-2-ylmethylamino)-benZonitriles With ammonia. This 
process is highly complex from the point of vieW of pro 
duction technology and results in a high loading of acids that 
have to be disposed of. 
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[0017] The aim of the present invention Was to indicate an 
alternative method of preparing the substituted (4-benZimi 
daZol-2-ylmethylamino)-benZamidines, by Which this tech 
nologically complex step could be avoided. 

BRIEF SUMMARY OF THE INVENTION 

[0018] Surprisingly it has noW been found that the sub 
stituted 4-(benZimidaZol-2-ylmethylamino)-benZamidines 
can be produced in high yields and using inexpensive 
adjuvants if 

[0019] (a) an optionally correspondingly substituted 
diaminobenZene is condensed With 2-[4-(1 ,2,4-oxadiaZol 
5-on-3-yl)-phenylamino]-acetic acid and 

[0020] (b) i) the product thus obtained is hydrogenated, 
and 

[0021] ii) optionally the amidino group is carbonylated, 
preferably With an alkyl halogen forrnate in the pres 
ence of a base, particularly With n-hexylchloroformate, 
Without isolating the intermediate product of the hydro 
genation beforehand. 

[0022] The 4-(benZimidaZol-2-ylmethylamino)-benZami 
dine thus obtained may subsequently be converted into a 
salt. 

[0023] It has also surprisingly been found that the salts of 
optionally substituted 4-(benZimidaZol-2-ylmethylamino) 
benZamidines can be prepared in high yields and using 
inexpensive adjuvants if 

[0024] (a) an optionally correspondingly substituted 
diaminobenZene is condensed With 2-[4-(1 ,2,4-oxadiaZol 
5-on-3-yl)-phenylamino]-acetic acid, 

[0025] (b) the product thus obtained is hydrogenated, and 

[0026] (c) i) optionally the amidino group is carbonylated 
and 

11 Wrt out rror 1so at1on o t e rnterme rate 0027 " 'h p' 'l' fh~ d' 
product of the carbonylation the desired salt is isolated. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0028] A process for preparing an optionally substituted 
4-(benZimidaZol-2-ylmethylamino) -benZamidine of formula 
(I) is preferred 

(1) 

R1 
/ 
N 

NR3 2 /> \ 
R N N4©—< H 

O NH2 

Wherein 

[0029] R1 denotes a Cl_6-alkyl or C3_7-cycloalkyl group, 

[0030] R2 
[0031] (i) denotes a Cl_6-alkyl group, a C3_7-cycloalkyl 

group optionally substituted by a Cl_3-alkyl group, While 
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the Cl_3-alkyl group may additionally be substituted by a 
carboxyl group or by a group Which may be converted in 
vivo into a carboxy group, or 

0032 ii denotes an RZINR22 rou , Wherein g P 

[0033] R21 denotes a Cl_6 alkyl group Which may be 
substituted by a carboxy, C1_6 alkoxycarbonyl, benZy 
loxycarbonyl, Cl_3-alkylsulphonylaminocarbonyl, phe 
nylsulphonylaminocarbonyl, tri?uorosulphonylamino, 
tri?uorosulphonylaminocarbonyl or lH-tetraZolyl 
group, a C2_4-alkyl group substituted by a hydroxy, 
phenyl-Cl_3-alkoxy, carboXy-Cl_3-alkylamino, C1_3 
alkoxycarbonyl-Cl_3-alkylamino, N-(Cl_3-alkyl)-car 
boXy-C1_3-alkylamino or N-(Cl_3-alkyl)-Cl_3-alkoxy 
carbonyl-Cl_3-alkylamino group, While in the above 
mentioned groups the carbon atom in the ot-position to 
the adjacent nitrogen atom cannot be substituted, or 

[0034] a piperidinyl group optionally substituted by a 
Cl_3-alkyl group, and R22 denotes a hydrogen atom, a 
Cl_6-alkyl group, a C3_7-cycloalkyl group optionally 
substituted by a Cl_3-alkyl group, or a C3_6-alkenyl or 
C3_6-alkynyl group, While the unsaturated moiety may 
not be linked directly to the nitrogen atom of the 
R NR22 group, a phenyl group optionally substituted 
by a ?uorine, chlorine or bromine atom, by a C l_3 -alkyl 
or Cl_3-alkoxy group, or a benZyl, oXaZolyl, isoXaZolyl, 
thiaZolyl, isothiaZolyl, pyraZolyl, pyridinyl, pyrimidi 
nyl, pyraZinyl, pyridaZinyl, pyrrolyl, thienyl or imida 
Zolyl group optionally substituted by a Cl_3-alkyl 
group, or R21 and R22 together With the nitrogen atom 
betWeen them denote a 5- to 7-membered cycloalky 
leneimino group optionally substituted by a carboxy or 
Cl_4-alkoxycarbonyl group, to Which additionally a 
phenyl ring may be fused, and 

[0035] R3 denotes a hydrogen atom, a Cl_9-alkoXycarbo 
nyl, cyclohexyloxycarbonyl, phenyl-Cl_3-alkoxycarbo 
nyl, benZoyl, p-C1_3-alkyl-benZoyl or pyridinoyl group, 
Wherein the ethoxy moiety in the 2 position of the 
above-mentioned C1_9-alkoXycarbonyl group may addi 
tionally be substituted by a Cl_3-alkylsulphonyl or 2-(Cl_ 
3-alkoXy)-ethyl group, While in step (a) a phenyldiamine 
of formula (ll) 

(11) 
R1 

NH 

[0036] wherein R1 and R2 have the meanings given for 
formula (I), 

[0037] is reacted With 2-[4-(1,2,4-oXadiaZol-5-on-3-yl) 
phenylamino]-acetic acid, the resulting product of for 
mula (Ill) 
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(III) 

R] 
/ 
N 

2 \ N\O 

R N 1% H’r H 

o g o 

[0038] wherein R1 and R2 have the meanings given for 
formula (I), 

[0039] is hydrogenated in step (b)i), and subsequently, 
Without any prior isolation of the hydrogenation product, 
the compound of formula (I) thus obtained Wherein R3 
denotes hydrogen is optionally reacted in step (b)ii) With 
a compound of formula (IV) 

R3iX (IV) 

[0040] 
(I), and 

[0041] X denotes a suitable leaving group. 

Wherein R3 has the meaning given for formula 

[0042] The 4-(benZimidaZol-2-ylmethylamino)-benZami 
dine thus obtained may if desired subsequently be converted 
into a salt, particularly into a pharmaceutically acceptable 
salt, in another step 

[0043] Another preferred process for preparing a salt of an 
optionally substituted 4-(benZimidaZol-2-ylmethylamino) 
benZamidine of formula (I) 

(1) 

R1 
/ 
N 

wherein R1 to R3 are as hereinbefore de?ned, comprises the 
folloWing steps: 

[0044] (a) reacting a phenyldiamine of formula (ll) 

(11) 
R1 

NH 

R2 
NH2 

0 

[0045] wherein R1 and R2 have the meanings given for 
formula (I), 

[0046] With 2-[4-(1 ,2,4-oXadiaZol-5 -on-3 -yl) -pheny 
lamino]-acetic acid, 
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[0047] (b) hydrogenating the product of formula (III) thus 
obtained 

(III) 

Rl 
/ 
N 

2 / N\O 

R N: x H 

o g o 

[0048] wherein R1 and R2 have the meanings given for 
formula (I), and 

[0049] (c) i) reacting the compound of formula (I) thus 
obtained Wherein R3denotes hydrogen With a compound 
of formula (IV) 

R3iX (IV) 

[0050] 
(I) and 

Wherein R 3 has the meaning given for formula 

[0051] X denotes a suitable leaving group, and 

[0052] ii) precipitating the desired salt of the compound of 
formula (I) thus obtained, Without previously isolating the 
carbonylation product. 

[0053] Particularly preferred are the processes according 
to the invention for preparing the compounds of formula (I) 
or the salts thereof, Wherein 

[0054] R1 denotes a Cl_3-alkyl group, 

[0055] R2 denotes an RZINR22 group, Wherein 

[0056] R21 denotes a Cl_3 alkyl group Which may be 
substituted by a carboxy, C1_3 alkoxycarbonyl, and 

[0057] R22 denotes a hydrogen atom, a Cl_3-alkyl 
group, a pyridinyl group optionally substituted by a 
Cl_3-alkyl group, and 

[0058] R3 denotes a hydrogen atom, a Cl_8-alkoxycarbo 
nyl group. 

[0059] Most preferred are the processes according to the 
invention for preparing the compound of formula (I) or the 
salts thereof, Wherein 

[0060] R1 denotes a methyl group, 

[0061] R2 denotes an RZINR22 group, Wherein 

[0062] R21 denotes an ethyl group Which is substituted 
by an ethoxycarbonyl group, and 

[0063] R22 denotes a pyridin-2-yl group, and 

[0064] R3 denotes an n-hexyloxycarbonyl group. 

[0065] Preferred salts are the methanesulphonate, chlo 
ride, maleate, tartrate, salicylate, citrate and malonate of the 
compound of formula (I). A particularly preferred salt is the 
methanesulphonate. 
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[0066] The folloWing embodiments (A) to (F) of the 
process according to the invention are preferred: 

[0067] (A) The condensation of step (a) is carried out in 
the presence of an inert diluent and a Water-binding agent. 

[0068] The correspondingly substituted diaminobenZenes 
of formula (II) are knoWn eg from International Patent 
Application WO 98/37075, eg from Example 25 (Steps a 
and b), or may be prepared analogously to those described 
therein. For the hydrogenation of the nitro precursor com 
pound for preparing the diaminobenZene of formula (II) the 
solvent used may be, for example, toluene, isopropanol, 
triethylamine, ethanol, butyl acetate, ethyl acetate, methanol 
or mixtures of these solvents. Preferably, the hydrogenation 
is carried out under a hydrogen pressure of l to 20 bar, but 
higher pressures are also possible. The concentration of the 
aromatic nitrogen compound (educt) is conveniently 10 to 
40 Wt. %; it is more preferably present in a concentration of 
20 to 30 Wt. %. The catalyst used may be for example 5-l0% 
palladium on charcoal, While preferably 2-20 Wt. % of Wet 
charcoal-palladium catalyst is used, based on the aromatic 
nitrogen compound, Which corresponds to about 0.05-1 Wt. 
% palladium based on the aromatic nitrogen compound. 
Particularly preferably, 3-amino-4-methylaminobenZoic 
acid amides are used, particularly 3-amino-4-methylami 
nobenZoic acid-N-(2-pyridyl)-N-(2-ethoxycarbonylethyl) 
amide. 

[0069] The inert diluents used may be both aprotic apolar 
solventsisuch as eg aliphatic or aromatic, optionally 
halogenated hydrocarbons4or aprotic polar solvents such 
as eg ethers and/or amides or lactams and/or mixtures 
thereof. The aprotic apolar solvents used are preferably 
branched or unbranched C5-C8 aliphatic alkanes, C4-Cl0 
cycloalkanes, Cl-C6 aliphatic haloalkanes, C6-Cl0 aromatic 
alkanes or mixtures thereof. It is particularly preferable to 
use alkanes such as pentane, hexane or heptane, cycloal 
kanes such as cyclohexane or methylcyclohexane, haloal 
kanes such as dichloromethane, aromatic alkanes such as 
benZene, toluene or xylene or mixtures thereof Suitable 
aprotic solvents are polar ethers such as, for example, 
tetrahydrofuran (THF), methyltetrahydrofuran, dioxane, 
tert-butyl-methylether or dimethoxyethylether or amides 
such as, for example, dimethylformamide, or lactams such 
as N-methylpyrrolidone, for example. 

[0070] Water-binding agents Which may be used are 
hygroscopic salts, inorganic or organic acids or the acid 
chlorides thereof, anhydrides of inorganic or organic acids, 
anhydrides of alkanephosphonic acids, molecular sieves or 
urea derivatives. l,l'-carbonyldiimidaZoles and alkanephos 
phonic anhydrides are preferred, While alkanephosphonic 
anhydrides are particularly preferred. 

[0071] In a preferred embodiment l,l'-carbonyldiimida 
Zole is suspended in THF and heated. 2-[4-(l,2,4-OxadiaZol 
5-on-3-yl)-phenylamino]-acetic acid is added. The corre 
spondingly substituted diaminobenZene is added to THF. 
The reaction mixture is stirred at about 50° C. and subse 
quently, after the addition of acetic acid, evaporated doWn 
and mixed With Water and the solid substance is ?ltered off, 
washed and dried. 

[0072] In a second particularly preferred embodiment, 
alkanephosphonic anhydrides are added, in the presence of 
an organic base, preferably a tert. amine such as eg DIPEA, 
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to a solution of 2-[4-(1,2,4-oxadiaZol-5-on-3-yl)-pheny 
lamino]-acetic acid and correspondingly substituted diami 
nobenZene in THF. The reaction mixture is stirred, prefer 
ably at temperatures betWeen —10 and 50° C., and 
subsequently, after the addition of acetic acid, evaporated 
doWn. It is combined With ethanol/Water and optionally a 
?lter aid, for example kieselguhr (e.g. Clarcel®), and ?ltered 
hot. Then the substance precipitated from the cooled solu 
tion is ?ltered off, washed and dried. 

[0073] (B) The hydrogenation of step (b)i) or (b) is carried 
out in the presence of an inert diluent and a hydrogenation 
catalyst. 

[0074] Particularly preferred is a process in Which the 
hydrogenation is carried out in a temperature range from 0° 
C. to 100° C., preferably from 15° C. to 75° C., particularly 
from 30° C. to 60° C. 

[0075] Also preferred is a process Wherein the hydroge 
nation is carried out under a pressure of more than 0.5 bar 

to 100 bar, preferably under a pressure of 1 bar to 10 bar, 
particularly at about 1-4 bar. 

[0076] The inert diluents may be both protic solventsi 
such as eg alcohols, carboxylic acids and/or Water, or 
aprotic polar solvents such as eg ethers and/or amides or 
lactams and/or mixtures thereof. Water may optionally be 
added to all the solvents. The protic solvents used are 

preferably branched or unbranched Cl-C8 alkanols, Cl-C3 
carboxylic acids or mixtures thereof Particularly preferably, 
loWer alcohols such as methanol, ethanol, n-propanol and 
isopropanol, carboxylic acids such as formic acid, acetic 
acid and propionic acid or mixtures thereof are used. It is 
particularly preferably to use as the reaction medium ethanol 
and/or acetic acid, Which may optionally contain Water. 
Suitable aprotic solvents include polar ethers such as for 
example tetrahydrofuran, dioxane or dimethoxyethylether or 
amides such as for example dimethylformamide, or lactams 
such as for example N-methylpyrrolidone. Preferably, sol 
vents With a loW tendency to ?ammability are used. 

[0077] Suitable hydrogenation catalysts are generally tran 
sition metals such as for example nickel, platinum or pal 
ladium or the salts or oxides thereof Raney nickel, platinum 
oxide and palladium on an inert carrier material, particularly 
palladium on activated charcoal (Pd/C) are preferred. 

[0078] Processes in Which the product of step (a) is used 
in a ratio by Weight to the hydrogenation catalyst of 1:1 to 
1000:1, preferably from 5:1 to 100:1 during hydrogenation 
are preferred. 

[0079] In a preferred embodiment of step (b) the product 
of step (a) is taken up in ethanol and after the addition of 
acetic acid and at 2 bar hydrogen it is hydrogenated With 
Water-moistened 10% Pd/C at ambient temperature. The 
catalyst is ?ltered off and p-toluenesulphonic acid, dissolved 
in 90 ml of ethanol or in 90 ml of Water, is added. Preferably 
an aqueous p-toluenesulphonic acid solution is used. The 
tosylate of the 4-(benZimidaZol-2-ylmethylamino)-benZami 
dine obtained is precipitated, ?ltered off and Washed With 
ethanol in several batches. 
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[0080] In a particularly preferred embodiment of step (b) 
the product of step (a) is taken up in ethanol/Water and at 4 
bar hydrogen hydrogenated With Water-moistened 10% Pd/C 
at 60° C. The catalyst is ?ltered off and p-toluenesulphonic 
acid (solid or dissolved in 90 ml of ethanol or in 90 ml of 
Water) is added. Preferably, solid p-toluenesulphonic acid is 
used. The tosylate of the 4-(benZimidaZol-2-ylmethy 
lamino)-benZamidine obtained is precipitated, ?ltered off 
and Washed With ethanol in several batches. 

[0081] In a preferred embodiment of step (b)i) the product 
of step (a) is taken up in a mixture of THF and Water 
(approx. 7:3 based on the volume) and hydrogenated at 4 bar 
hydrogen With Water-moistened 10% Pd/ C at approx. 40° C. 
The hydrogenating solution is ?ltered and the ?lter is 
Washed With THF/Water (7:3). The ?ltrate is diluted With 
THF and Water and combined With potassium carbonate. 

[0082] Then, according to one variant of the process, the 
carbonylation in step (b)ii) may be carried out directly. To do 
this, after separation of the catalyst Without intermediate 
isolation of the hydrogenation product, the ?ltrate is com 
bined With an auxiliary base and reacted With a carbonyla 
tion agent. The carbonylation agents and bases Which may 
be used as Well as possible solvents and suitable temperature 
ranges are described in more detail under (E). The reaction 
is preferably carried out With potassium carbonate and at 
temperatures betWeen 10-50° C., preferably 10-20° C. 

[0083] After the reaction has ended the suspension is 
heated to approx. 50° C., for example, so that a clear 
tWo-phase mixture is formed. The loWer, aqueous phase has 
a high inorganic load and can be separated off before the 
THF is distilled off and the solvent is exchanged for acetone, 
from Which the compound of formula (I) is crystallised by 
the addition of Water. 

[0084] Possible Variant of the Working Up: 

[0085] In a variant of the reaction, after the separation of 
the inorganically loaded aqueous phase and distillation of 
THF, the solvent may be exchanged for butyl acetate. The 
crystallisation of the compound of formula (I) is then carried 
out after aqueous extraction of the organic phase and aZeo 
tropic elimination of the residual moisture. 

[0086] (C) In order to prepare 2-[4-(1,2,4-oxadiaZol-5-on 
3-yl)-phenylamino]-acetic acid, 2-[4-(1,2,4-oxadiaZol-5-on 
3-yl)-aniline is reacted With a 2-haloacetic acid ester, pref 
erably ethyl bromoacetate, in the presence of a Weak base, 
preferably a tertiary amine, such as for example triethy 
lamine or an alkali metal carbonate, such as for example 

sodium carbonate in an inert solvent, and the 2-[4-(1,2,4 
oxadiaZol-5-on-3-yl)-phenylamino]-acetic acid ester 
obtained is saponi?ed. 

[0087] The inert diluents used may be both protic sol 
ventsisuch as eg alcohols, and/or Water4or aprotic polar 
solvents such as eg ethers and/or amides or lactams and/or 
mixtures thereof Water may optionally be added to all the 
solvents. Protic solvents used are preferably Water or 

branched or unbranched C l-C8 alkanols or mixtures thereof 
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Particularly preferably, Water or lower alcohols such as 
methanol, ethanol, n-propanol and isopropanol or mixtures 
thereof are used. Most particularly preferably, ethanol is 
used as reaction medium, and this may optionally contain 
Water. Isopropanol, optionally together With Water, may also 
be used. The most suitable solvent is Water, hoWever. 
Suitable aprotic solvents are polar ethers such as for 
example tetrahydrofuran or dimethoxy-ethylether or amides 
such as for example dimethylformamide, or lactams such as 
for example N-methylpyrrolidone. 

[0088] In a particularly preferred embodiment ethyl bro 
moacetate is metered into a suspension of 2-[4-(l,2,4 
oxadiaZol-5-on-3 -yl)-aniline and sodium carbonate in Water/ 
isopropanol or preferably in Water/ethanol and stirred at 
35-450 C. The cooled suspension is suction ?ltered, Washed 
With Water and ethanol in several batches and dried. 

[0089] The saponi?cation is preferably carried out in a 
protic solvent With an alkali metal or alkaline earth metal 

hydroxide, particularly With lithium, sodium or potassium 
hydroxide. 

[0090] In a particularly preferred embodiment 2-[4-(l,2, 
4-oxadiaZol-5-on-3-yl)-phenylamino]-acetic acid ester is 
suspended in Water or preferably in Water/ethanol and 
sloWly combined With an aqueous solution of NaOH at 
ambient temperature. The suspension changes into a solu 
tion and is heated to 45 to 75° C. HCl is added to the solution 
thus obtained until a pH of about 5 or preferably pH 3 is 
achieved. The solid is isolated and Washed With cold Water 
and cold ethanol and MtBE. 

[0091] (D) In order to prepare 2-[4-(1,2,4-oxadiaZol-5-on 
3-yl)-aniline, 4-aminophenyl-amidoxime is reacted With a 
dialkyl carbonate, preferably dimethyl carbonate or diethyl 
carbonate in the presence of a base, preferably an alkali 
metal alkoxide, particularly sodium methoxide, sodium 
ethoxide or potassium tert-butoxide. 

[0092] 4-aminophenyl-amidoxime may be prepared eg 
by reacting 4-aminobenZonitrile With hydroxylamine hydro 
chloride. 

[0093] In a particularly preferred embodiment sodium 
methoxide or preferably sodium ethoxide is added at 65-750 
C., preferably at 70-750 C., to a suspension of 4-aminophe 
nyl-amidoxime in ethanol and rinsed With ethanol. After 15 
min stirring diethyl carbonate or preferably dimethyl car 
bonate is added dropWise. After 2-4 hours reaction time the 
mixture is cooled and ethanol is distilled off at 120 mbar and 
400 C. The residue is taken up in Water and after heating 
adjusted to pH 10-12 using semi-conc. sodium hydroxide 
solution, then to pH<6, preferably to pH<4, particularly 
preferably to pH 2-3, by acidifying With conc. hydrochloric 
acid, and sloWly cooled. The solution changes into a sus 
pension, Which is ?ltered and Washed several times With 
cold Water and ethanol. 

[0094] (E) In order to prepare a salt of a compound of 
formula (I), Wherein R3 has a meaning other than hydrogen, 
by carbonylation of a compound of formula (I), Wherein R3 
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denotes hydrogen, and precipitation of the desired salt 
Without prior isolation of the carbonylation product, in a ?rst 
partial step (c)i) the compound of formula (I), Wherein R3 
denotes hydrogen, is reacted With a carbonylation agent 
R3iX, Where R3 has the meanings given above, With the 
exception of hydrogen, and X denotes a leaving group. 
Preferably X may represent a halogen such as for example 
chlorine or bromine or a p-toluenesulphonyl, methane 

sulphonyl or tri?uoromethanesulphonyl group. Most par 
ticularly preferred is n-hexylchloroforrnate for preparing a 
compound of formula (I) Wherein R3 denotes n-hexyl. The 
reaction is preferably carried out at a temperature of 10 to 

500 C., in particular at 10 to 200 C. in the presence ofa base. 
The base used may conveniently be an alkali metal carbon 
ate such as for example potassium carbonate or sodium 

carbonate, an alkali metal hydrogen carbonate such as for 
example sodium hydrogen carbonate or potassium hydrogen 
carbonate or a tertiary amine such as for example triethy 
lamine. Preferably potassium carbonate is used. The reaction 
may for example be carried out in mixtures of Water and 
acetone or Water and THF; a Water/acetone mixture is 

preferred. 

[0095] After the reaction has ended a clear tWo-phase 
mixture may be formed by heating the suspension, eg to 
approx. 500 C., so that the aqueous phase, Which contains a 
large proportion of the inorganic constituents, can easily be 
separated off. 

[0096] Then a change of solvent may take place. Suitable 
solvents include for example ketones or esters such as 

MIBK, butyl acetate, ethyl acetate, propyl acetate, isopropyl 
acetate or isobutyl acetate. Particularly preferred are MIBK 
and butyl acetate. The organic phase is Washed under 
aqueous conditions, to eliminate polar impurities. Any 
residual moisture remaining is subsequently removed by 
aZeotropic distillation before the product is crystallised and 
isolated or e.g. combined With acetone for the partial step 

c)ii), hoWever, Without intermediate isolation and then, by 
the addition of the corresponding acid, for example meth 
anesulphonic acid, for preparing the methanesulphonate, the 
desired salt is precipitated and isolated directly. 

[0097] (F) In order to precipitate a speci?c salt starting 
from the compound of formula (I) a solution of the com 
pound of formula (I) is optionally prepared With heating and 
then the corresponding acid is added, optionally as a solu 
tion. In order to crystallise the salt the mixture may be 
cooled. Then the salt is isolated. Suitable solvents include 
for example acetone or a mixture of acetone and ethanol. 

[0098] Optionally the amount of solvent used for prepar 
ing the substrate solution may be increased. This alloWs 
clear ?ltration of the solution before the addition of the acid. 

[0099] The preparation of the 2-[4-(1,2,4-oxadiaZol-5-on 
3-yl)-phenylamino]-acetic acid needed as intermediate prod 
uct from 4-aminobenZonitrile is illustrated in the folloWing 
reaction plan: 
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Diagram I 
(The non-isolated intermediate stages indicated by square brackets may optionally vary 

betWeen the different process variants. A preferred embodiment is shoWn.) 

HZN HZN HZN 

EN / \OH / \o 

NHZ N—< H 
(1A) 0 

(1B) 

O 

)k/Br R—O 

O O 

HO \O 

N N 
/ \O <— / \O 

H H 
O 0 

(2B) (2A) 

[0100] The preparation of a 4-(benZimidaZol-2-ylmethy 
lamino)-benZamidine is shown by Way of example in the 
following reaction plan: 

Diagramll 

NH 

HO C N 
2 \/ 

O 
+ NH2 

N 
/ \ 

O N / 

(2B) (3) 

ll. PPNTHF oder CDI/THF 
2. AcOH, EtOH oder AcOH, EE 
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-continued 

/ 
N 

H o 

1. H2, Pmc, EtOH, AcOH 

(4 

1. H2, Pd/C, THF, H20 

2. PTSA, EtOH 

/ 
N 

O N/>—\N NH 
N H : NH2 

EtO2C/\/ I \ 
N / 

xTS 

(5A) 

l1. ClCOO“C6H13, Base 

(7) 

[0101] The Working up of the individual reactions may 
take place in the conventional manner, for example, by 
separating off the reaction adjuvants, eliminating the solvent 
and isolating pure end product from the residue by crystal 
lisation, distillation, extraction or chromatography. 

[0102] Following the process described above the com 
pound of formula (I) thus obtained may be converted into a 
physiologically acceptable salt. The physiologically accept 
able salts may be salts With inorganic or organic acids or, if 
the compound contains a carboxy group, With inorganic or 
organic bases. Examples of acids for this purpose include 

/ 
N 

/>—\ NH 
O N g < > < 

N NH2 
EtO2C/\/ \ I x AcOH 

N / 

(53) 

i2. ClCOO“C6H13, Base 

(63) 

l. MeSO3H, Aceton 

methanesulphonic acid, hydrochloric acid, hydrobromic 
acid, sulphuric acid, phosphoric acid, fumaric acid, succinic 
acid, lactic acid, citric acid, tartaric acid or maleic acid. 
Examples of bases Which may be used include sodium 
hydroxide, potassium hydroxide, cyclohexylamine, ethano 
lamine, diethanolamine and triethanolamine. The compound 
of formula (6) is preferably converted into its mesylate. 

[0103] The process according to the invention Will noW be 
illustrated by means of the folloWing Examples. The skilled 
man is aWare that the Examples serve only as an illustration 
and are not to be regarded as restrictive. 
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EXAMPLES 

[0104] The following abbreviations are used hereinbefore 
and hereinafter: 

AcOH acetic acid 
AMBPA 3—amino—4—methylaminobenzoic acid—N—(2—pyridyl)-N—(2— 

ethoxycarbonylethyl)—amide 
CDI 1,1'—carbonyldiimidazole 
DIPEA diisopropylethylamine 
EE ethyl acetate 
EtOH ethanol 
HCl hydrochloric acid 
MIBK methylisobutylketone (4-methyl-2-pentanone) 
MtBE methyl-tert-butylether 
NaOH sodium hydroxide 
NMP N-methylpyrrolidone 
PPA propanephosphonic anhydride 
PTSA p-toluenesulphonic acid 
RT room temperature 
THF tetrahydrofuran 
decomp. decomposition 

Example 1 

Preparation of 2-[4-(1,2,4-oxadiaZol-5-on-3-yl) 
aniline (1) 

Variant 1: 

[0105] (1A) 

[0106] In the reaction vessel are placed 118.6 g (1 mol) 
4-aminobenZonitrile and 68.9 g (0.65 mol) sodium carbonate 
in 500 ml of ethanol and 100 ml of Water and the mixture is 
heated to 60° C. 76.4 g (1.1 mol) hydroxylamine-hydro 
chloride, dissolved in 100 ml of Water, are sloWly added 
dropWise to this suspension. 

[0107] The mixture is subsequently stirred overnight at 
60° C. During cooling to 0-5° C. the substance is precipi 
tated, ?ltered off and Washed several times With a total of 
150 ml cold Water and 100 ml cold ethanol. Finally the 
mixture is Washed With 50 ml MtBE and 178.4 g moist 
product are obtained. This is dried at 35° C. in vacuo. 

[0108] Yield: 135.4 g light beige substance (89.5% of 
theory), melting point: from 169.5° C. (decomp.); purity: 
>98% HPLC peak area 

[0109] (1B) 

[0110] 25.02 g (0.46 mol) sodium methoxide are added 
batchWise to a suspension of 60.5 g (1A) (0.4 mol) in 400 ml 
of ethanol at 70-75° C. and rinsed With 20 ml of ethanol. 
After 15 min stirring 47.25 g (0.4 mol) diethyl carbonate are 
added dropWise. After 3 hours’ reaction the mixture is 
cooled to 40° C. and the ethanol is distilled off at 120 mbar 
and 40° C. A dark residue is obtained. This is dissolved at 
40-45° C. in 350 ml of Water and after heating to 70° C., ?rst 
adjusted to pH 11 by the sloW addition of semi-conc. sodium 
hydroxide solution; then to pH 5.5 by acidifying With conc. 
hydrochloric acid, and sloWly cooled. The solution goes into 
a suspension, Which is ?ltered and Washed several times 
With a total of 150 ml cold Water and 50 ml of ethanol. 88.7 
g moist substance are obtained, Which is dried at 35° C. in 
vacuo. 
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[0111] Yield: 62 g dark substance (87.5% of theory); 
melting point: from 178° C. (decomp.); purity: >98% HPLC 
peak area 

Variant 2: 

[0112] (1A) 
[0113] In the reaction vessel are placed 41.3 g (0.35 mol) 
4-aminobenZonitrile and 36.5 g (0.53 mol) hydroxylamine 
hydrochloride in 175 ml of ethanol and the mixture is heated 
to 60° C. 170.1 g (0.53 mol) sodium ethoxide solution 
(~21% in ethanol) are sloWly added dropWise to this sus 
pension. 
[0114] The mixture is subsequently stirred overnight at 
60° C. During cooling to 0-5° C. the substance is precipi 
tated, ?ltered off and Washed several times With a total of 70 
ml cold ethanol. Approx. 86 g moist product are obtained. 
This is further processed directly. 

[0115] (1B) 
[0116] 32 g (0.35 mol) dimethyl carbonate are added to a 
suspension of 86 g (1A) in 270 ml of ethanol. At 65-75° C., 
125 g (0.38 mol) sodium ethoxide solution (~21% in etha 
nol) are added and rinsed With 20 ml of ethanol. 

[0117] After 3 hours’ reaction the mixture is cooled to 40° 
C. and the ethanol is distilled off at 120 mbar and 40° C. A 
dark residue is obtained. This is dissolved at 40-45° C. in 
280 ml of Water and after heating to 70° C. adjusted ?rst to 
pH 11 by the sloW addition of semi-conc. sodium hydroxide 
solution; then to pH 3-4 or preferably to pH 2-3 by acidi 
fying With conc. hydrochloric acid and sloWly cooled. The 
solution goes into a suspension, Which is ?ltered and Washed 
several times With a total of 50 ml cold Water and 20 ml of 
ethanol. Approx. 88 g moist substance are obtained, Which 
is dried at max. 50° C. in vacuo. 

[0118] Yield: 48 g beige substance (77.5% of theory); 
melting point: from 178° C. (decomp.); purity: >98% HPLC 
peak area 

Example 2 

Preparation of 2-[4-(1,2,4-oxadiaZol-5-on-3-yl) 
phenylamino]-acetic acid (2) 

Variant 1: 

[0119] (2A) 
[0120] At ambient temperature 83.5 g (0.5 mol) ethyl 
bromoacetate are metered into a suspension of 70.86 g (0.4 
mol) (1B) and 26.5 g (0.25 mol) sodium carbonate in 600 ml 
of Water/isopropanol and stirred overnight. The reaction 
mixture is reddish-brown to orange. The suspension cooled 
to 0° C. is suction ?ltered, Washed in several batches With 
300 ml of Water and 150 ml of ethanol (106 g moist 
light-broWn substance) and dried at 35° C. in vacuo. 

[0121] Yield: 92.44 g broWnish substance (87.7% of 
theory) melting point: from 186.1° C. (decomp.); purity: 
>98% HPLC peak area 

[0122] (2B) 
[0123] The ester (2A) (86.9 g; 0.33 mol) thus obtained is 
suspended in 400 ml of Water and at RT 120 g of 45% NaOH 
are sloWly added dropWise. The suspension goes into solu 
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tion and is reddish (pH 12.5). It is heated to 60° C. and 
saponi?ed for 1 h. The solution obtained is combined 
batchWise With HCl (37% or preferably With conc. HCl), 
until pH 5 is obtained. It is cooled to 0° C. The solid is 
suction ?ltered and Washed in several batches With a total of 
400 ml cold Water as Well as 40 ml cold ethanol and MtBE. 
81.4 g moist dark substance are obtained. It is dried at 35° 
C. in vacuo. 

[0124] Yield: 76.7 g substance (98% of theory) melting 
point: from 193° C. (decomp.) purity: >99% HPLC peak 
area 

Variant 2: 

[0125] (2A) 
[0126] At 45° C. 60.2 g (0.36 mol) ethyl bromoacetate are 
metered into a suspension of 53.2 g (0.3 mol) (1B) and 19.1 
g (0.18 mol) sodium carbonate in 500 ml of Water/ethanol 
(90: 10 to 95:5) and optionally stirred overnight. The reaction 
mixture is reddish-broWn to orange. The suspension cooled 
to 00 C. is suction ?ltered, Washed in several batches With 
100 ml of ethanol and dried at max. 50° C. in vacuo. 

[0127] Yield: 69.5 g broWnish-beige substance (87.7% of 
theory); melting point: from 186.1° C. (decomp.); purity: 
>98% HPLC peak area 

[0128] (2B) 
[0129] The ester (2A) (86.9 g; 0.33 mol) thus obtained is 
suspended in 400 ml of Water or preferably ethanol/Water 
(1:1) and at RT 120 g of 45% NaOH are sloWly added 
dropWise. The suspension goes into solution and is reddish 
(pH 12.5). It is heated to ~60° C. and saponi?ed for 1 h. The 
solution obtained is combined batchWise With HCl (37% or 
preferably With conc. HCl), until a pH 3 is obtained. It is 
cooled to 0° C. The solid is suction ?ltered and Washed in 
several batches With a total of 400 ml cold Water as Well as 
40 ml cold ethanol. 81.4 g moist substance are obtained. It 
is dried at 35° C. in vacuo. 

[0130] Yield: 76.7 g substance (98% of theory) melting 
point: from 193° C. (decomp.) purity: >99% HPLC peak 
area 

Example 3 

Preparation of 3-amino-4-methylaminobenZoic acid 
N-(2-pyridyl)-N-(2-ethoxycarbonylethyl)-amide 

(AMBPA) (3) 

[0131] 

0 
\CH3 

0 

N02 
Pd/C, H2 

0 N —> 

Y\/ / 
(O N \ 
CH3 
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-continued 

§ 
\CH3 

O 

NH2 

Variant A: Pd/C 5% 

[0132] 150 g (0.4 mol) 4-methylamino-3-nitrobenZoic 
acid-N-(2-pyridyl)-N-(2-ethoxycarbonylethyl)-amide, 12 g 
5% palladium on charcoal catalyst and 627 ml of ethyl 
acetate are placed in a hydrogenating autoclave. The mixture 
is hydrogenated under a hydrogen atmosphere of 3-4 bar at 
35-55° C. until the hydrogen uptake is constant (1 -2 h). After 
cooling to 20° C. the hydrogenating solution is ?ltered off 
from the catalyst and evaporated doWn in vacuo using the 
rotary evaporator. The residue is taken up in 650 ml isopro 
panol, distilled doWn to half the original volume and cooled 
to 5-10° C. After 4 h the resulting suspension is ?ltered, and 
the precipitate thus isolated is Washed batchWise With a total 
of 100 ml isopropanol. The solid obtained is dried in the 
vacuum dryer at 50° C. 

[0133] Yield: 114.2 g (corr. 83% of theory) 

Variant B: Pd/C 10% 

[0134] 25 g (0.07 mol) 4-methylamino-3-nitrobenZoic 
acid-N-(2-pyridyl)-N-(2-ethoxycarbonylethyl)-amide, 2.5 g 
10% palladium on charcoal catalyst and 83 ml of ethyl 
acetate are placed in a hydrogenating autoclave. The mixture 
is hydrogenated under a hydrogen atmosphere of 3-4 bar at 
50° C. until the hydrogen uptake is constant (4-5 h). After 
cooling to 20° C. the hydrogenating solution is ?ltered off 
from the catalyst and evaporated doWn in vacuo using the 
rotary evaporator. The residue is dissolved Warm in a little 
ethyl acetate and combined With 68 ml of toluene. After 
cooling to 5° C. the mixture is left for 1 h With stirring, then 
the precipitate is ?ltered off and Washed With toluene. The 
product obtained is dried at 40° C. in the vacuum dryer. 

[0135] Yield: 20.9 g (corr. 91% of theory) 

Example 4 

Preparation of 1-methyl-2-[N-[4-(1,2,4-oxadiaZol-5 
on-3 -yl)phenyl]-amino-methyl]-benZimidaZol-5-yl 
carboxylic acid-N-(2-pyridyl)-N-(2-ethoxycarbonyl 

ethyl)-amide (4) 

Variant A: CD1 as Coupling Reagent 

[0136] 11.35 g (70 mmol) 1,1'-carbonyldiimidaZole are 
suspended in 100 ml THF and heated to 50° C. 14.23 g (60.5 
mmol) (2B) are added batchWise. 17.1 g (50 mmol) AMPBA 
are dissolved in 37 ml THF With heating to 50° C. 

[0137] After approx. 90 min the suspension is metered 
into the solution of AMPBA and rinsed With 20 ml THF. 
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[0138] The reaction mixture is stirred for approx. 18 h and 
subsequently, after the addition of 100 ml acetic acid, 
re?uxed, so that the THF is distilled off. After approx. 1 h the 
mixture is combined With 400 ml of Water and stirred. 

[0139] The solution is cooled, the pink solid substance 
precipitated is ?ltered off and Washed With 20 ml of Water in 
2 batches and dried at a maximum of 50° C. in vacuo. 

[0140] Yield: 24.8 g substance (75% of theory); melting 
point: from 167° C. With decomp. (DSC); purity: >95% 
HPLC peak area 

Variant B: PPA as Coupling Reagent 

[0141] 34.2 g (0.1 mol) AMBPA, 27.5 g (0.12 mol) (2B) 
and 30.3 g (0.23 mol) DIPEA are placed in 170 ml THF and 
cooled to someWhat beloW ambient temperature. 

[0142] NoW 85 g (0.13 mol) PPA (as ~50% solution in 
ethyl acetate) are metered in. The mixture is stirred for 
another 90 min and then the solvent is distilled off. ToWards 
the end 73.5 g acetic acid are added and the mixture is heated 
to an internal temperature of 90° C. 

[0143] Then 400 ml of ethanol or preferably 400 ml of 
ethanol/Water (approx. 85:15) and kieselguhr ?ltering adju 
vant (e.g. Clarcel®) are added and the mixture is ?ltered hot. 

[0144] The solution is cooled, the solid substance precipi 
tated is ?ltered off and Washed in 2 batches With 50 ml of 
ethanol and dried at max. 50° C. in vacuo. 

[0145] Yield: 56 g substance (85% of theory); melting 
point: from 167° C. With decomp. (DSC); purity: >95% 
HPLC peak area 

Variant C: Pivaloyl Chloride as Coupling Reagent 

[0146] 96 g (0.41 mol) (2B) are suspended in 250 ml NMP 
and 550 ml THF at 0° C. The thin suspension is combined 
successively With 48 g (0.4 mol) pivaloyl chloride and 52 g 
(0.4 mol) DIPEA and stirred for 30 minutes. Then 125 g 
(0.36 mol) AMBPA dissolved in 800 ml acetic acid are 
added and the reaction mixture is re?uxed for 3 h. THF is 
distilled off under a gentle vacuum and 1600 ml of Water are 
metered in With heating. The solid is isolated at 5° C., 
Washed With 550 ml of Water and dried overnight in the 
circulating air dryer at max. 50° C. 

[0147] Yield: 183 g (76%) purity: >95% HPLC peak area 

Example 5 

Preparation of 1-methyl-2-[N-[4-amidinophenyl] 
amino-methyl]-benZimidaZol-5-yl-carboxylic acid 
N-(2-pyridyl)-N-(2-ethoxycarbonylethyl)-amide 

(5A) 
Variant A: Hydrogenation of (4) in Ethanol 

[0148] 37.3 g (56.4 mmol) (4) are dissolved in 900 ml of 
ethanol and after the addition of 10 ml acetic acid the 
mixture is hydrogenated at 2 bar hydrogen With 4 g Water 
moistened 10% Pd/C at RT. The catalyst is ?ltered off and 
17 g (89.4 mmol) PTSA, dissolved in 180 ml of ethanol are 
added. The tosylate of (5A) is precipitated, ?ltered off and 
Washed in several batches With 150 ml of ethanol. 

[0149] Moist substance is obtained, Which is dried in 
vacuo at 35° C. 
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[0150] Yield: 34.5 g light beige substance (91.3% of 
theory); melting point: 187° C. (DSC); purity: >98% HPLC 
peak area. 

Variant B: Hydrogenation of (4) in Ethanol/Water 

[0151] 37.3 g (56.4 mmol) (4) are dissolved in 400 ml of 
ethanol/Water (90:10) and hydrogenated at 4 bar hydrogen 
With 4 g Water-moistened 10% Pd/C at 60° C. The catalyst 
is ?ltered off and 11.5 g (60.6 mmol) PTSA are added. 
During evaporation the tosylate of (5A) is precipitated. The 
suspension is cooled, the substance is ?ltered off and Washed 
in several batches With 150 ml of ethanol/Water. 

[0152] Moist substance is obtained, Which is dried in 
vacuo at 35° C. 

[0153] Yield: 33.7 g light beige substance (89% of 
theory); melting point: 187° C. (DSC); purity: >98% HPLC 
peak area. 

Variant C: Hydrogenation of (4) in THE/Water 

[0154] 30.0 g (45.3 mmol) (4) are dissolved in 90 ml 
THF/Water (1 :1) at ambient temperature, combined With 4 g 
Water-moistened 10% Pd/C and hydrogenated at 4 bar and 
60° C. The catalyst is ?ltered off, washed With approx. 40 ml 
THF/Water (1:1) and the ?ltrate is fed into the next step 
Without Working up or is isolated as described above by the 
addition of 13.6 g (72 mmol) PTSA, dissolved in 100 ml of 
Water, and cooling. 

Example 6 

Preparation of 1-methyl-2-[N-[4-(N-n-hexyloxycar 
bonylamidino)phenyl]-amino-methyl]-benZimidaZol 
5-yl-carboxylic acid-N-(2-pyridyl)-N-(2-ethoxycar 

bonylethyl)-amide (6B) 

[0155] The compound obtained according to Example 4 is 
reacted With n-hexylchloroformate in the presence of a base 
in knoWn manner. 

Variant A: Acylation of (5A) in Acetone/Water 

[0156] 55 g (81.9 mmol) (5A), dissolved in 437 ml 
acetone and 273 ml of Water, are combined With 16.4 g (99.6 
mmol) n-hexylchloroformate in the presence of 34 g (246 
mmol) potassium carbonate at a temperature of approx. 15° 
C. After the end of the reaction the precipitated product is 
?ltered off and Washed With acetone/Water. If necessary it 
may be dissolved again in approx. 270 ml acetone With 
heating and subsequently ?ltered. After ?ltration the sub 
stance is crystallised again by addition of 220 ml of Water. 

[0157] The isolated substance is dried at 45° C. in vacuo. 

[015s] Yield: 42-48 g (82-94%) 

Variant B: Acylation of (5A) in Acetone/Water With Phase 
Separation 

[0159] 50 g (74.4 mmol) 5A, suspended in 380 ml acetone 
and 248 ml of Water, are combined With 13.48 g (81.9 mmol) 
n-hexylchloroformate in the presence of 63 g (447 mmol) 
potassium carbonate at a temperature of approx. 15° C. After 
the end of the reaction the suspension is heated to about 50° 
C. After the phase separation the aqueous phase is discarded 
and the acetone is replaced by 450 ml butyl acetate. The 
aqueous phase then separated off is discarded and the 
organic phase is Washed With Water in several batches. After 
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the organic phase has been dried by aZeotropic distillation 
the product is crystallised at approx. 60-80° C., isolated and 
Washed With butyl acetate. The product is dried at 60° C. in 
vacuo. 

[0160] Yield: 47 g (87%) purity: >99% HPLC peak area 
Variant C: Acylation of (5A) in Acetone/Water With Phase 
Separation in on the kg Scale 

[0161] 40 Kg (59.5 mol) 5A are suspended together With 
50.4 kg (365 mol) potassium carbonate in 300 1 acetone and 
200 1 Water. 10.8 kg (65.6 mol) n-hexylchloroformate are 
metered into the suspension Within 1 h at approx. 150 C. and 
after 30 min stirring the suspension is heated to 50° C. After 
separation of the aqueous phase acetone is replaced by butyl 
acetate. The aqueous phase that separates off is discarded 
and the organic phase is extracted tWice With Water. After the 
organic phase has been dried by aZeotropic distillation the 
product 6B is crystallised, isolated and Washed With butyl 
acetate. The product is dried at 60° C. in vacuo. 

[0162] Yield: 30.5 kg (82%) purity: >99% HPLC peak 
area 

Example 7 

Preparation of 1-methyl-2-[N-[4-(N-n-hexyloxycar 
bonylamidino)phenyl]-amino-methyl]-benZimidaZol 
5-yl-carboxylic acid-N-(2-pyridyl)-N-(2-ethoxycar 
bonylethyl)-amide (6B) from 1-methyl-2-[N-[4-(1,2, 

4-oxadiaZol-5-on-3-yl)phenyl]-amino-methyl] 
benZimidaZol-5-yl-carboxylic acid-N-(2-pyridyl)-N 

(2-ethoxycarbonylethyl)-amide (4) 
[0163] 60 g (91 mmol) 1-methyl-2-[N-[4-(1,2,4-oxadia 
Zol-5-on-3-yl)phenyl]-amino-methyl]-benZimidaZol-5-yl 
carboxylic acid-N-(2-pyridyl)-N-(2-ethoxycarbonylethyl) 
amide (4) are hydrogenated With 3.0 g 10% palladium on 
charcoal (moistened With Water) in 126 ml THF and 54 ml 
of Water at 40° C. under 4 bar excess hydrogen pressure for 
25 min. The hydrogenation solution is ?ltered and the ?lter 
is Washed With 75 g THE/Water (7:3). The ?ltrate is com 
bined successively With 56 ml THE, 260 ml of Water and 
batchWise With 75.2 g (544 mmol) potassium carbonate at 
ambient temperature. Then 14.2 g (86 mmol) of n-hexyl 
chloroformate are metered in over 40 min. After the con 
version level has been checked a further 1.2 g (7.3 mmol) 
n-hexylchloroformate are metered in, so that all the starting 
material is reacted. The suspension is heated to approx. 45° 
C. A clear tWo-phase mixture is formed. The aqueous phase 
is discarded and the THF is largely distilled off. 150 ml 
acetone are added to the suspension, it is heated to 50° C. 
and ?ltered clear. The ?lter is rinsed With 100 ml acetone. 
The ?ltrate is cooled to ambient temperature and the product 
is precipitated by the sloW addition of 100 ml of Water. The 
moist product is Washed With 150 ml acetone/Water (1:1) 
and 150 ml of Water and dried in vacuo. 

[0164] Yield: 56.9 g (94%) HPLC-purity: >98.8% 

Example 8 

Preparation of 1-methyl-2-[N-[4-(N-n-hexyloxycar 
bonylamidino)phenyl]-amino-methyl]-benZimidaZol 
5-yl-carboxylic acid-N-(2-pyridyl)-N-(2-ethoxycar 

bonylethyl)-amide mesylate (7) 
[0165] 100 g (0. 16 mol) of the compound (6B) are 
dissolved in 890 ml acetone With heating and combined With 
a solution of 15 g (0.16 mol) methanesulphonic acid in 200 
ml acetone. 
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[0166] The solution is ?ltered and after the addition of 77 
ml acetone cooled to approx. 20° C. 

[0167] The precipitated product is isolated and Washed 
With acetone. 

[0168] Then the mixture is dried at max. 50° C. in the 
vacuum dryer. 

[0169] Yield: 90-98% (103-113 g) 

Example 9 

Preparation of 1-methyl-2-[N-[4-(N-n-hexyloxycar 
bonylamidino)phenyl]-amino-methyl]-benZimidaZol 
5-yl-carboxylic acid-N-(2-pyridyl)-N-(2-ethoxycar 
bonylethyl)-amide mesylate (7) from 1-methyl-2 

[N-[4-amidinophenyl]-amino-methyl]-benZimidaZol 
5-yl-carboxylic acid-N-(2-pyridyl)-N-(2 

ethoxycarbonylethyl)-amide (5A) 

[0170] In the reaction vessel 50.0 g (74.4 mmol) 5A and 
63.0 g (446.6 mmol) potassium carbonate are suspended in 
380 ml acetone and 248 ml of Water and at 20° C. 13.48 g 
(81.9 mmol) of n-hexylchloroformate are metered in Within 
1 h. After 30 min further reaction the suspension is heated 
to approx. 50° C. A clear tWo-phase mixture is formed, into 
Which another 0. 12 g (0.7 mmol) n-hexylchloroformate are 
metered after the conversion level has been checked, so that 
all the starting material is reacted. The aqueous phase is 
separated off, the organic phase is ?ltered clear and the ?lter 
is Washed With 50 ml acetone. Under a slight vacuum 300 ml 
acetone are distilled off and replaced by 250 ml MIBK. The 
aqueous phase that settles out is separated off and the 
organic phase is extracted at 50-60° C. With 50 ml of Water. 
Then 300 ml solvent are distilled off and replaced by 500 ml 
acetone. The reaction solution is cooled to 30-36° C., 7 seed 
crystals are added (obtained for example from an earlier 
reaction according to Example 7 or according to the method 
described in Example 3 of WO 03/074056) and a previously 
prepared solution of 6.44 g (67 mmol) methanesulphonic 
acid in 50 ml acetone is added dropWise. The suspension is 
stirred for 20 min, the product is isolated by ?ltration and 
Washed With 300 ml acetone. The isolated substance is dried 
at 45° C. in vacuo. 

[0171] Yield: 48.0 g (89%) purity: >99% HPLC peak area 

What is claimed is: 

1. Process for preparing an optionally substituted 4-ben 
ZimidaZol-2 -ylmethylamino)-benZamidine, characterised in 
that 

(a) an optionally correspondingly substituted diaminoben 
Zene is condensed With 2-[4-(1,2,4-oxadiaZol-5-on-3 
yl)-phenylamino]-acetic acid and 

(b) the product thus obtained is hydrogenated. 
2. The process as recited in claim 1 further comprising 

carbonylating the amidino group Without ?rst isolating the 
product of hydrogenation. 

3. Process according to claim 1 for preparing an option 
ally substituted 4-benZimidaZol-2-ylmethylamino)-benZa 
midine of formula (I) 
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(1) 

R1 
/ 
N 

NR3 R2 /> \ 
N N 

H 

O NH2 

wherein 

R1 denotes a Cl_6-alkyl or C3_7-cycloalkyl group, 

R2 

(i) denotes a Cl_6-alkyl group, a C3_7-cycloalkyl group 
optionally substituted by a Cl_3-alkyl group, While the 
Cl_3-alkyl group may additionally be substituted by a 
carboxyl group or by a group Which may be converted 
in vivo into a carboxy group, or 

(ii) denotes an R21NR22 group, Wherein 

R21 denotes a C1_6 alkyl group Which may be substi 
tuted by a carboxy, C1_6 alkoxycarbonyl, benZyloxy 
carbonyl, Cl_3-alkylsulphonylaminocarbonyl, phe 
nylsulphonylaminocarbonyl, 
tri?uorosulphonylamino, tri?uorosulphonylami 
nocarbonyl or lH-tetraZolyl group, a C2_4-alkyl 
group substituted by a hydroxy, phenyl-Cl_3 -alkoxy, 
carboXy-Cl_3-alkylamino, C1_3-alkoXycarbonyl-C1_ 
s-alkylamino, N-(Cl_3-alkyl)-carboXy-C1_3-alky 
lamino or N-(Cl_3-alkyl)-Cl_3-alkoXycarbonyl-Cl_3 
alkylamino group, While in the above-mentioned 
groups the carbon atom in the ot position to the 

adjacent nitrogen atom cannot be substituted, or 

a piperidinyl group optionally substituted by a C1_3 
alkyl group, and R22 denotes a hydrogen atom, a 
Cl_6-alkyl group, a C3_7-cycloalkyl group optionally 
substituted by a Cl_3-alkyl group, or a C3_6-alkenyl 
or C3_6-alkynyl group, While the unsaturated moiety 
may not be linked directly to the nitrogen atom of the 
RZINR22 group, a phenyl group optionally substi 
tuted by a ?uorine, chlorine or bromine atom, by a 
Cl_3-alkyl or Cl_3-alkoxy group, or a benZyl, 
oXaZolyl, isoXaZolyl, thiaZolyl, isothiaZolyl, pyra 
Zolyl, pyridinyl, pyrimidinyl, pyraZinyl, pyridaZinyl, 
pyrrolyl, thienyl or imidaZolyl group optionally sub 
stituted by a Cl_3-alkyl group, or R21 and R22 
together With the nitrogen atom betWeen them denote 
a 5- to 7-membered cycloalkyleneimino group 
optionally substituted by a carboxy or Cl_4-alkoxy 
carbonyl group, to Which additionally a phenyl ring 
may be fused, and 

R3 denotes a hydrogen atom, a C1_9-alkoXycarbonyl, 
cyclohexyloxycarbonyl, phenyl-C16-alkoxycarbonyl, 
benZoyl, p-Cl_3-alkyl-benZoyl or pyridinoyl group, 
While the ethoxy moiety in the 2 position of the 
above-mentioned C1_9-alkoXycarbonyl group may 
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additionally be substituted by a Cl_3-alkylsulphonyl or 
2-(Cl_3-alkoXy)-ethyl group, While in step (a) a phe 
nyldiamine of formula (II) 

(11) 
R1 

NH 

wherein R1 and R2 have the meanings given for formula 
(I), 

is reacted With 2-[4-(1,2,4-oXadiaZol-5-on-3-yl)-pheny 
lamino]-acetic acid, the resulting product of formula 
(III) 

(111) 

wherein R1 and R2 have the meanings given for formula 
(I), 

is hydrogenated in step (b)i), and subsequently, Without 
any prior isolation of the hydrogenation product, the 
compound of formula (I) thus obtained Wherein R3 
denotes hydrogen is optionally reacted in step (b)ii) 
With a compound of formula (IV) 

R3iX (IV) 

Wherein R3 has the meaning given for formula (I), and 

X denotes a suitable leaving group. 

4. Process according to claim 3, for preparing a compound 
of formula (I), wherein 

R1 denotes a Cl_3-alkyl group, 

R2 denotes an RZINR22 group, Wherein 

R2 denotes a C l_3 alkyl group Which may be substituted 
by a carboxy, C1_3 alkoxycarbonyl, and 

R22 denotes a hydrogen atom, a Cl_3-alkyl group, a 
pyridinyl group optionally substituted by a C1_3 
alkyl group, and 

R3 denotes a hydrogen atom or a C1_8-alkoXycarbonyl 
group. 
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5. Process according to claim 4, for preparing the com 
pound of formula (I), wherein 

R1 denotes a methyl group, 

R2 denotes an RzlNR22 group, Wherein 

R21 denotes an ethyl group Which is substituted by an 
ethoxycarbonyl group, and 

R22 denotes a pyridin-2-yl group, and 

R3 denotes an n-hexyloxycarbonyl group. 
6. Process according to claim 3, characterised in that the 

compound of formula (I) thus obtained is subsequently 
converted into a physiologically acceptable salt. 

7. Process according to claim 6, characterised in that the 
physiologically acceptable salt is the methanesulphonate. 

8. Process for preparing a salt of an optionally substituted 
4-(benZimidaZol-2-ylmethylamino)-benZamidine, Wherein 

(a) an optionally correspondingly substituted diaminoben 
Zene is condensed With 2-[4-(1,2,4-oXadiaZol-5-on-3 
yl)-phenylamino]-acetic acid, 

(b) the product thus obtained is hydrogenated, and 

(c) the amidino group is carbonylated. 
9. The process according to claim 8 further comprising 

isolating the desired salt Without prior isolation of the 
product of the carbonylation 

10. Process according to claim 8 for preparing a salt of an 
optionally substituted 4-(benZimidaZol-2-ylmethylamino) 
benZamidine of formula (I) 

(I) 

wherein R1 to R3 are de?ned as in claim 3, comprising the 
folloWing steps: 

(a) reacting a phenyldiamine of formula (ll) 

(11) 
R1 

NH 

wherein R1 and R2 have the meanings given for formula 
(I), 

With 2-[4-(1,2,4-oXadiaZol-5-on-3-yl)-phenylamino]-ace 
tic acid, 
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(b) hydrogenating the product of formula (III) thus 
obtained 

(111) 

R1 
/ 
N 

2 / N\O 

R N: a H 

o g 0 

wherein R1 and R2 have the meanings given for formula 
(I), and 

(c) i) reacting the compound of formula (I) thus obtained, 
Wherein R3 denotes hydrogen, With a compound of 
formula (IV) 

R3iX (IV) 

Wherein R3 has the meaning given for formula (I) and 

X denotes a suitable leaving group, and 

ii) precipitating the desired salt of the compound of 
formula (I) thus obtained, Without previously isolat 
ing the carbonylation product. 

11. Process according to claim 10, for preparing a salt of 
a compound of formula (I), wherein 

R1 denotes a Cl_3-alkyl group, 

R2 denotes an RZINR22 group, Wherein 

R21 denotes a Cl_3 alkyl group Which may be substi 
tuted by a carboxy, C1_3 alkoxycarbonyl, and 

R22 denotes a hydrogen atom, a Cl_3-alkyl group, a 
pyridinyl group optionally substituted by a C1_3 
alkyl group, and 

R3 denotes a hydrogen atom or a C1_8-alkoXycarbonyl 
group. 

12. Process according to claim 11, for preparing a salt of 
the compound of formula (I), wherein 

R1 denotes a methyl group, 

R2 denotes an RZINR22 group, Wherein 

R21 denotes an ethyl group Which is substituted by an 
ethoxycarbonyl group, and 

R22 denotes a pyridin-2-yl group, 

R3 denotes an n-hexyloxycarbonyl group and 

the counter-ion is methanesulphonate. 
13. Process according to claim 8, characterised in that the 

condensation of step (a) is carried out in the presence of an 
inert diluent and a Water-binding agent. 



US 2007/0185333 A1 

14. Process according to claim 8, characterised in that the 
hydrogenation of step (b) or (b)i) is carried out in the 
presence of an inert diluent and a hydrogenation catalyst. 

15. Process according to claim 8, characterised in that in 
order to prepare 2-[4-(1,2,4-oXadiaZol-5-on-3-yl)-pheny 
lamino]-acetic acid 2-[4-(1,2,4-oXadiaZol-5-on-3-yl)-aniline 
is reacted With a 2-haloacetic acid ester in the presence of a 
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Weak base, and the 2-[4-(1,2,4-oXadiaZol-5-on-3-yl)-pheny 
lamino]-acetic acid ester obtained is saponi?ed. 

16. Process according to claim 8, characterised in that in 
order to prepare 2-[4-(1,2,4-oXadiaZol-5-on-3-yl)-aniline, 
4-aminophenyl-amidoxime is reacted With a dialkyl carbon 
ate in the presence of a base. 

* * * * * 


