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_______________________________________________________ (BENZIMIDAZOLYLMETHYLAMINO):
BENIAMIDINES

BACKGROUND TO THE INVENTION

1. TECHNICAL FIELD

The invention relates to 8 process for preparing an optionally substituled

4-{berwimidazob-yvimethylaminoh-benzamiding, whersin

{&) an optionally suitably substituled dlaminohenzene is sondersed with
244-{1, 2 d-oxadipzobS-on-3-yli-phenviaminatacetic acid,

{5 the product thus oblained is hydragenated, and

{& optionslly the amiding group is carbonviated,

2. PRIOR ART

Substituted G-benzimidazpbvimathniaming-banzamidines, particulady
1-mathyl-2-[N-{a-{N-re-haxyloxysarbonyiamidino)phanyil-amino-methyll-
benzimidazol-Syl-carboxylic acid-N-{2-pyridy-8-(2-cthoxycarbonyiethyli-amide,
are aleady known from lntemational Patent Application WO 88137075 a8 active
substances with g thrombin-inhibiting and thrombin time-profonging activity,

The main field of indications for the corapoung of chemioat formula s the
postoperative provention of desp vein thrombasis.

in WO 88/3707% # is proposed to prepars the substituted (d-bendimidazoh2-
yimethylaminophenzamidines by reacting the corresponding, substifuted
{d-benzimidazob2-vimethylaminol-benzonitriles with ammonia. This method s
wery onerous in terms of production posts and results in a bigh load of acids
requiring disposal,
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The aim of the present invention was 1 indicale an allernative mathod of

proparing the substitufed {(4-benzimidazol-2-vimethyviaming)-benzamidines, by

which this onerous stage of the production process could be avoided.

BRIEF SUMMARY OF THE INVENTION

Surprisingly, # has now been found that substituted 4-{benzimidazob-2-
vimsthyleminebanzamidines can be prepared in high viskds and using
nexpensive adjuvants §

{8} an optionally sultably substituted diaminabenzens (s condensed with 2-{4-

{1,2 d-oxadizzol-S-on-3-yiphandaminal-acetic acid,
B the product thus obiained is hydrogenated, and
{8) optisnally the amidino group is carbonyiated, preferably with an
alkylhalogen formate in the presence of & base, particularly with hexyl
chloroformate,

The invention therefore relates o a provess for preparing an optionally
substituted d-{benzimidazob-ylmsthylaminol-benzamidine of formula {1

R
f/‘t\ “"w‘i\‘i\ "
. S s NR
SN R e W o
I " RN /N
& o NH,

whereaiy
R denvies a mathy! group,
R denctes an RYNR® group, wherein
RY denotes an etird group which is substituted by an
sthoxycarbonyl group,
ang
R® denotes a pynidin-2-yi group,
and
R denotes a hexyloxyearhanyl group,

wherain i step {8) a phenyldiamine of formuds (i)
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wherein R and R have the meanings given for formuds (1,
5 ronctad with 2-04-1,2 4-oxadisgzol-8-on-3-yi-pherwlaminebacstic ackd;
the resudting product of formula (i)

Ri
o f\ N
{
R\ A\\:f" Nz \N '/‘: 70 4 ﬂ (1
bl B N7 S\

wherein R and R® have the msanings given for formuta {3),
is hredrogenated in step (b, and

{o} aptionally the compeund of formula (1) thus obtained whersin R denoles

hydrogen is reacted with a compound of formula (V)
R%-X (V)

whersin R has the meaning given for formula (1), and

X denotes a suitable leaving group.

The invention further relates to the new infermediate products of formula 8
involved in the process agcording fo the invention:

¢
R
;

AN

S

2 § \( ;,.W\ S Mo
N
o N o

i
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wherein R" and R? have the meanings given for the subsequent compound of
formula {1}, and also 381,23 4-oxadiazol-S-an-dwli-phenylaminel-acetic asid.

DETAILED DESCRIPTION OF THE INVENTION

Embodiments (&) to {0} of the process according to the nvention are preferred:

(A the condensation it step(a) is carried oul in the prosence of an inert

difuent and 3 waler-binding agent.

The comespondingly substituled diamincbenzenes of formula (1) are known, for
sxample, from international Patent Application WO 88137075 ar may be prepared
analogously 1o those described thereln, it is particularly preferabde (o use
S-amsino-4-methyiaminobernzoic asid-A-Z-pridyi-N-Zesthoxyoarbonyiethvl-
amide.

The inert diluents used may be both aprotic apoksr solvents, such as a.g. sliphatie
of aromatic, optionally halogenated hydrocarbons, or aprotic polar solvents such
as a.g. sthers andfor amides of lactams antdior mbdurss thersol. Aprotic apolar
solvents used are preferably vanched or unbranched Cy « Gy sliphatic akanes,
Co — Cyp ovcioalkanes, Oy - Gy aliphatic haloalkanss, Gy ~ Cyp aromalic alkanes
or mitures thereof, i is particularly preferable to use alkanss such a5 penlane,
texane or heplane, oycloalkanes such as cyclohexane or methvicyciohexane,
haloatkanes such as dichioromethang, aromatic alkanes such as benzene,
toluene or xylene or mixtures thereol, Sultable aprotic solvents are polar ethers
such a8 for example fetrabydrofuran (THF),  fertbutvbmethyiether or
dimathoxyethylether of amides such as for sxample dimethylormamide, or
actams such as for sxample Nemeihyipyrrolidons,

The water-binding agents used may be hygroscopic salts, inorganic or organic
aoids, anhytdrides of inorganic or organic acids, molssular sioves oF urea
derivafives, 1,1 -Carbonyidiimidazols is particularly preferrsd,
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i & paticutarly preferred embodiment 1,1 ~carbonyldiimidazole is suspanded in
THF and heated, 24-{1.2 4-oxadiazol-S-on-3-yii-phenylamincl-acelic acid is
added, The correspondingly substituted diaminobenzene is added in THF, The
reaction rmixture is stirred at abowt 50°C and then after the addition of ethy

acetate it is concentratad by evaporation.

(8 The hydmogenation in step {I) is carried sut in the presence of an inet
ditusnt and a hydrogenation catalyst,

fn a3 particulardy preferrad process, the hydrogenation is cavied sutin a
temperature rangs from 0°C {o 100°C, preferably from @7C 10 58°C, particadarly
feom 1°Q to 3°C. ‘

Alsa preferred i a proecess wheraln the hydrogenation is carried o under a
pressurs of more than 0.5 bar to 100 bar, preferably under a pressure of 1 barto
10 bar, particiiaddy at about 1 - 2 bar.

The inert diluents used may be both profic solvents - such as o.g. aloohols,
carboxylic acids andior water - or aprofic polar solvents such as e.g. sthers
andior amides or lactams and/or mixtures thereof. Water may optionally be
addded t0 all the solvents. Preferred profic solvents used are branched or
unbranched C; ~ Gy alkanols, Cy ~ G5 carboxylic acids or midures theraof,
Parficularly preferably, lower aloohols such as methana!, ethanol, npropanal and
isopropans, carboxylic acids such gs formic acld, acstic acid and propionis acid
of mibtures thersof ars used. The partictilarly preferred reaction medium is
ethanol andfor acetic acid, which may optionally contaln water. Suitable aprotic
sobvants are polar ethers such as for example telrahvdrofuran or
dimethoxysthylether or amides such as for example dimethylformamide, or
factams such as for example N-methylpyrrofidone. B is preforable to use solvents
with & low fsndency to flammability,

Suitable hydrogenation catalysts are gensrally transition metals such as for

example nickel, platinum or palisdiun or the salte or oxides thersol. Raney
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nickal, platinuny oxdde and palladium on an inert carrier material, particdarly

palladium on activated charcoal (PAIC), are preferned.

Preferred processes are those whersin during the hydrogenation the product of
step {8) is used in & ratic by weight of o 11 fo 10001, preferably rom &1 to

100:1 o the hydrogenation calalyst.

in a particularly preferred embodiment the product of slep (a) is taken up in
sthanol and after the addition of acetic anid hydrogenated with water-dampened
10% PAC at ambient tamperature and at 2 bar hydrogen. The catalyst is filtered
off and p-ioluenssulphonic acid dissolved in 80 mi of sthanot is added o the
fitrate. The tosylate of the 4-{benzimidazob2-dimethylamino-benzamiding
obtatned s pracipitated out, filtered off aivd washed with sthanol in several
bgtches.

{Cy  Inorderto prepare 2-[4-(1 3, 4-oxadiazol-S-on-3-yi-phenyiamingl-acstic
acid, 2-{4-{1,2,4-oxadiazobd-on-3-yil-aniline is reacied with a 3-haloacetic acid
pster, preferably ethyl bromoaceiate, in the presence of a weak base, preferably
& terfiary aming, such as for sxample tristhylamine or an alkall metal carbonate,
such gs for example sodium carbonate fn an et solverst, and the 2-{4-{1,2.4-
copdiszobbondyi-phemdaminabacetic acid wster ohtained is saponifisd.

The et diluents used may be either profic solvents - such as s.g. sloohols,
ancdior walesr - or aprotic polar solvents such as e.g. ethers andior amides or
factams andior mixtures thereof. Water may optionally be added {o all the
solvents. Preferably, branched or unbranshed Cy - Oy alkanals or mixturss
thereof are used as profic sobvants. Particularly preferably, lower alcobols such
a5 methanol, ethanol, n-propasoel and isopropans! or mibdures thereo! are used,
The particudarly preferred reaction medium s isopropancl, which may optionally
contain water. Sullable aprofic solvents are polar ethers such as for exampls
fetrahydrofuran or dimethoxysthylether or amides such ay for example
dimethylformamide, or lactams such as for example N-methyipyrrolidons.
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in & particudarly preferred embodiment, ethyl bromopacstiate is melgred into a
suspension of 2-4-(1,2,4-oxadiazol-S-on-3-yil-aniline and sodiurn carbonate in
waterfisnpropanc! and stired. The cooled suspsnsion iy suction filtered, washed
with water and sthanol in several batches and driad,

The saponification is preferably carried owt in & profic solvent with an alkall metal
or alkaline sarth metal hydroxide, particulary with fithlum, sodium or potassium
hydroxide,

in a particularly prefered embodiment, 2-14-(1,2 4-oxadiazobS-on-3-vi)~
phenyiamingl-acetic acid esier is suspended in waler and an agueous solution of
NaOH is slowly added at amblent tempsrature. The suspension changes info 8
solution and is hested 1048 10 75°C. HUOI s added {o the solution thus oblained
untit & pH of about 8 is achieved. The solid s isclated and washed with cold
water and cold sthanol and MIBE.

{0} in order to prapare 2-J4-{1 2 4-oxadiazol-5-on-3-yi)-aniline,
4-aminophenylamidoxine is reacted with a disliylcarbonate, preferably
dimethylcarbonate or disthyl carbionate in the presence of a base, preferably an
atkall metal alkoxide, parficardy sodium methoxide, sodium ethoxide or
potassium lertbutoxide.

4-Aminophenyl-amidoxime may be preparsd for example by reacling
$-amincbenzanitrile with hydroxylaming hydrochloride.

i & particularly preferred embodiment, sodium methoxide is added at 70 - 78°C
o & suspension of -aminophemd-amidoadme in sthangd and rivsed with ethanol.
Aftar 15 min stirving, disthylcarbonate iy added dropwise. After 2-4 hourg'
reaction the mbdure is cedled and ethanol is distilled off at 120 mbar and 40°C.
The residus is taken up inwater and afler heating adjusted to pH 1012 with
semi-cong. sodium hydroxide solution, then adjusted to oM 5-6 by acidification
with cone. hydroohiorie adid and slowly cosled, The solution changses info &
suspansion, which is filtered and washed several imes with cold water and
sthanol,



The preparation of the 2-{4-(1 .2 $-oxadiazohi-on-3-yii-phenylamino]acetic acid
fequired as an intermediate product from 4-aminobenzonitiiie is Hlustrated in the
raaction scheme shown helow:

&  Schemet
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The preparation of a 4-(benzimidazol-2-yimethylamino}-benzamiding s Hlustrated
by way of exampie in the following reaction scheme:
16
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The working up of the individual reactions may be carrded out i the conventional
manner, e.g. by separating off the reaction adjuvants, sliminating the solvent and
isolating the pure snd product from the residus by orystallisation, distifiation,
extraction or chromatography.

The process according o the invention will now be Hustrated by means of the
Examples that follow. The skilled man will be aware that the Bxamples serve

purely as an Hostration and are not 1o be viewed in a limiting capacity.

Exsmples

The following abbweviations are used herelnbafore and hersinafier

AcCH acetic ackd

AMBRA J-amino-d-methvianinobenzoic acid-N-{Spridyls8-(2-
sthoxyoarbonyiethyi-amide

L 1,1 ~carbonyidimidazols

EE ethy! acetate

E1QH ethansl

HCH hydrochiono acid

MiBk mathybertbutyl ether

NaQOH sodiuny hydroxide

PTSA ptotuenesuiphonic acid

RT ambient temperature

THF fetrahydrafuran
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Example 1 ~ Preparation of 2-4-{1,2 4-oxadiazol-§-on-3-yl}-aniline {1}

{14} ~ In the reaction vessel 118.8 g {1 mol) S-aminchenzoniirile and 88.8 g
{0,858 mol} sadium cavhonate are placed in 500 mi of sthanol and 100 mi of water
and haated to 80°C. 76.4 g (1.1 mol) hydroxylamine hydrochionde, dissolved in
100 mib of water, are slowly added dropwise 10 this suspension.

The mixture is then stirred overnight at 86°C. On cooling to §-5°C the substance
iy precipitated cut, Sltered off and washed several imes with a total of 150 mi
cold water and 100 mi cold sthansl, Finally, it is washed with 50 mi MBE and
178.4 g of damp product is oblained. This is dried #v vavuo at 38°C

Yield: 135.4 g light beige subistancs (82.5% of thearatical).
melling point: from 169.5°C (desamp.);
purihe: > 88% HPLUT peak area

{18 - 25.02 g (0,46 mol) sodium methoxide are added batchwise to g
suspension of 80.5 g {14} {0.4 mol} in 400 mi of ethanol 8t TO-78°C and rinsed
with 20 mi of ethanal

After 15 min stiving 47 .25 g (0.4 ool disthylcarbonate are added dropwise, After
& hours' reagtion the midure i cooled & 40°C and the sthanol is distitled off &t
120 mbar and 40°C. A dark residue s obtained. This is dissolved in 350 mi of
water at 40-45°C and after heating to 70°C first adjusted {o pH 11 by the slow
addition of semi-cone. sodium hydroxide solufion; then adjusted fo pH 85 by
acidification with sone, hydrochinric acld and showly cooled. The solution changes
info a suspension which is Sitered and washed several times with a total of

180 mi cold walerand 80 mi of ethanol,

88.7 gof damp substane are obtained, which s dried a8t 35°C in vacuo:
Yield: 82 g dark substance {87.5% of theowy)

mshing point from 178°0 {decomp.);

purity: > G8% HPLC peak area
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Example 2 - Preparation of 3:§4<{1,2 4-oxadiazel-S-on-3yii-pheayiamine}-
acetic acid {31

{28} A ambien! temperature 83.5 g (115 muol) ethyd bromoeacetate are metersd
into g suspension of 70.88 g {04 mwol) (18] and 26.5 g {0.25 mol} sodium
carbonate in 800 mi of waterisopropanat and stirred overnight, The reaction
roixture lurng reddish-brown to arangs.

The suspension cosled 1o 0°C is suction Tiltered, washed i several batches with
300 mil of water and 180 o of ethanal {108 g damp light-brown substance} and
dried & vacuo at 38°C.

Yield: 92,44 g brownish substance (87.7% of theory)
Meking polat rom 188.1°C {deoomp}
Purity: > 88% HPLC peak area

{28} ~ The ester {24} thus oblainaed {86.8 g; 8.33 mof} is suspsnded in 400 mi of
water and at RY 120 ¢ of 48% NaOH ars slowly added dropwise. The suspension
goes o solution and turns reddish {pH 12.5). #is heated to ~807C and
saponified for 1 h | The solution oblained is combined batohwise with 37% HG
undil a pH of 8 is achieved. The mixiure is cooled to §°C. The solid is suction
fittered and washed in several batches with a total of $00 mil cold water s well a8
43 i ach of cold ethanol and MIBE. 81.4 g damp dark substance is oblained. |
is dried fv vacuo at 387

Yisld: 78.7 g substance {88% of theory}
Medling point from 188°C {decomip)
Purity: > 89% HPLC peak ares
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Example 3 ~ Preparation of {-methyl-2-{N-{4-{1,2 4-oxadiazob§-on-3-
yhiphenyl-aminonethyl}-benzimidazol-S-yl-carboxylic acid-N{ 2-pyridyl-fi
{2-sthoxycarbonylethylj-amide Q)

11.35 g (70 mmoll 1, V' -carbonyldimidasole are suspended in 100 mi THF and
heated to 80°C. 14.23 g (80.5 mmol) {28} are added balchwise, 171 g
(50 mmol) AMPRA are dissolved in 37 mi THF with healing to §0°C.

After approx. 80 min the suspeansion & metered into the solution of AMPBA gnd
rinsed with 20 mi THF, The reaction mixturs is stirred for approx. 18 h and then
refiuxed alter the addition of 100 mi aoelic scid, so that the THF s digtilied off.
After approx. 1 h, 400 mi of water are added and the mixture is stirred.

The solution s cooled, the pink solid substance precipsiated is fllered off and
washed in 2 batches with 20 mi of water and dded i vacuo at max 80°C.
The isclated substance is the dincstale of {3}

Yieki: 24.8 g substance (78% of theory)
malting poite from 187°C with decomp. {DSCY,
purity: > 85% HPLC peak area

Example 4 <« Preparation of T-methyl--{N-{4-amidinophenyil-sminocmethyil-
henzimbdazobSyl-carboxylic scid-N{2pyridyll-A2athoxyedrbonviethyl)-
amide {§}

I7.3 g (584 mumdd) {3 are dissolved in 300 mi of sthanol and, after the addition
of 10 il acetie acld, hydrogenated with 4 g of water-dampened 10% PdiC st RT
and at 2 bar hydrogen. The catalyst is filtered off and 17 g (82,4 mmoly PTEA,
dissotved in 180 mi of ethanal, are added to the filtrate. The tosviate of {41 is
precipitated cut, fitered off and washed again withy 150 ml of sthanol iy severat
batches, Damp substance is oblained which is dried & vaosun at 38°C,

Yield: 34.5 g light beigs substances {81.3% of theory);
melting point 187°C (DSC);
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purity: > 88% HPLD peak area,

Bxample § - Preparation of anethyl-2fN{4-{N-n-
hexyioxycarbonylamidinolphenyil-amino-methyll-benzimidazol-S-yi
carboxylic acid-N{2-pyridyli-N-4{2-ethoxycarbonylethyll-amide (8}

The compound obtasined according to Example 4 is reacted with hexyt
chicroformate in known mannst i e presence of g bese,
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Eljarss 4-{benzimidszolil-metib-aming)-benzamidinel cléallitdsira

Szabadatmi igénypontok
1. Elidras ap (D dltaldnos képletd, adotl esetben seobsatitudlt {(4-benzimidazol-2-ihmetil-

smino-bencamidin eldilliidsdra

E/ ?QIN
/ — g
e N S \__< 3]
\I/ \\‘\ / NH,

ahol

R jelontése metilosoport,

R? jelentése egy RYNR® wsoport, ahol

R jelentése otilosoport, amely etoxi-karbonil-csoporttal van saubsatitudbva, §s
R¥ jelentése piridin-2-il-csoport €s

R jelentése hexiloxi-karbonil-caoport,

abol az (1) 1épdaben egy (11} dltaldnos képlett fenildiamint

R H
. .»/\\\(,,d‘ & i g
RHTM \w/\ ()
O

ahot RY s R? jelentdss az (1) dltaldnos képletnd] magadot, 2-4-(1 2, 4-oxadiazol-S-on-3-1)-fontl-

aminsocetsavval reagditatunk, a kapott (11} slialdnos képleth terméket

Cr

. B ‘l m ) “N'\, 2
i # \\' ¢ BN
© w O

shol RY és R jelentése az (1) Altalanos képletndl megadott, a (b} [psshen hidrogénezzik &s
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(¢} » kapott (1) dltalinos képletl vegyilelet, ahol R jelentése hidrogén, adett esetben egy (IV)
dltaldnos keépletl vegytilettel reagaltatjuk
RX (V)
ahol R jelentése az (1) altalinos képletnél megadott éa X jelentése alkalmas kilépd esoport.,
3. Az elted igénypontok epyike sserimi elidrds, aweal jollomesve, hogy az {a} iépishen g

kondenzdeii kdedmbis higitdarer &y vizmeghttdszar jolonlétdben folvtauk le,

gyike sperinti eljdrds, szeal jellemesve, hogy g (b) Epéshen a

=

3. Az oload igénypontok ¢
hidrogénezdst kBxdmbis higitdseer és hidrogénezd katalizitor jelenlétcben vitelezaiik ki,

4, Az elfizf igénypontok egvike sperintl oljdds, azesl jellemseve, hogy a 2-[4-{1234-
oxadiazol-Swn-3-i)-fenilaminofeceisav elfdllitdsdra 2-{4-(1,2 d-oxadiazel-S-on-3-i}}-anilint 2-
halogén-costsav-Suzterrel  reagdliatunk gyenge bdzis jelenlétdben, &5 ¢ kapowt 2-[4-{1,24-
oxadiazob-S-on-3-i-fonib-aminn}-ecstsav-Ssztert elszappanosiyjuk.

3. Az eldsd igénypontok cgyike swerinti eljdvds, esxal jellemezve, hogy a I{4«(1,2.4-
axadizzol-S-on-3-Hbanilin slédlithsden d-anmine-fomti-anidoximot diatki-karbonittad
reagditatunk bdzis jelenlétshan.

6, Az elbzd igénypontok egyike szevinti elidrds, azzal jullemuzve, hogy a Kapott (1} Altaldnes
képletl vegyliletet fiziologiatlag olfopadhaté sova slakithuk,

7. A b, igénypont szevintl eljdvds, srval jellemesve, hogy a fizicldgiailag slfogadhatd s6
metan-szutfonds.

8. A (1115 alisldnos képleth vegyiilet

1
L 1 7 4 N ,;" e {1
” \ f‘fm"”\ , o
¥ N\_...-*\\\Q

ghol R' és R jelentése az (1) dltaldnos képletndél megadott,

@, 244401 2 A oxadisol-S-on-3-il -fentb-aminojrecsisay.
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