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METHOD FOR OBTAINING BENZIMIDAZOLE DERIVATIVES AND
INTERMEDIATES THEREOF

Field of the technique

The present invention relates to a new method for
obtaining benzimidazole derivatives and intermediates

thereof.

State of the prior art

Candesartan and candesartan cilexetil are compounds
having an intense selective angiotensin II receptor
blocking activity which are useful in the treatment of
hypertension.

Candesartan is the international nonproprietary name
of 2—ethoxy-1-[[2"'-(1lH-tetrazole-5-y1) [1,1'-biphenyl]—-4-
vllmethyl]-1H-benzimidazole—-7-carboxylic acid of Formula
(I), finding application in medicine and wused in the

treatment of hypertension.

o
Candesartan: (IwhenRand P = H

Candesartan is normally used in the form of cilexetil

ester:
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CANDESARTAN CILEXETIL

European patent EP 459.136 Bl discloses candesartan
and candesartan cilexetil for the first time, as well as
several methods for preparing benzimidazole derivatives,

15 among which are candesartan and its corresponding
cilexetil ester.

Said methods are characterised in that in the final
step of the synthesis the benzimidazole ring is generated,
inserted or substituted from the biphenyltetrazolyl group,

20 as shown in the following schema:

25

\ | Alkyl orthocarbonate
H N =N or carbonylative reagent
_—
H

One disadvantage of this method lies in the large

number of reaction steps necessary for obtaining the
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intermediates used, as well as the need to use azides to
generate the tetrazole ring, which due to their high
reactivity require particularly safe methods, especially
when used on a large scale.

Patent EP 668.272 Bl describes a method for obtaining
a number of compounds derived from tetrazole, among which
methods are included candesartan and candesartan
cilexetil, which method comprises deprotection of an N-
tetrazolyl compound protected with a mineral acid in the
presence of an alcohol, with a concentration of water of
up to 1 mole per mole of the aforesaid protected N-
tetrazolyl compound.

Patent EP 881.212 Bl claims a method for preparing a
compound of formula (VII), which is an intermediate useful
in the synthesis of candesartan. The method comprises
reacting a mixture that <contains a monohalogenated
compound of formula (VIII) or a dihalogenated compound of
formula (VIII’') or a salt thereof, with Y being a halogen

atom, with a compound of formula (IX).

YHZC NHCO,tBu
©i CO,tBu

|
(1X) NO,
YZHZC (Vi)
vir) deprotection

:
N—C

L
NO,

(Vi)

The known methods for the synthesis of benzimidazoles

of formula I have been so far Dbased on the reaction
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between a suitable Dbenzimidazole and a conveniently
substituted derivative of the biphenyl group.

Known 1in the literature are ©palladium-catalysed
coupling reactions for obtaining biphenyl derivatives,
such as in EP 994.881 Bl, which describes a method of
ortho-metalation for ©preparing (tetrazole—-5-yl)benzene
compounds o0f general formula (X) that comprises treating a
compound of general formula (XI) with a Grignard reagent
of general formula (XII) RMgX, 1in the presence of a
catalytic amount of a secondary amine of general formula
(XITI) R,-NH-R,, to form the compound of general formula
(XIV) .

R R R
—N N—N —N’
N 7\ NN
NN N__N N___N
- A
R,-MgX (XI) —
R,-NH-R, (XIIl) MgX -

Xi XIvV X

The authors of the present invention have discovered
a new improved method for obtaining candesartan and
candesartan cilexetil +that allows the product to be
prepared with higher vyields and with a purity appropriate
for the purpose for which it can be used, as an active
ingredient in the preparation of pharmaceutical

formulations.

Object of the invention

The object of the present invention is a method for
obtaining derivatives of benzimidazole and intermediates
thereof, 1in particular for obtaining Candesartan and

Candesartan cilexetil.
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Detailed description of the invention

In a first aspect, the present invention provides a
method for obtaining the benzimidazole derivatives of

5 general formula (I):

N
N

N=

ROOC N TN

NaN

N\
10 E

R represents H, methyl, ethyl or cilexetil; and

~

P

()]
wherein:

15 P represents H, cumyl, diphenylmethyl or trityl,
and pharmaceutically acceptable salts thereof,
which comprises reacting the compound of general formula

(IT) :
=]

N—N"
I\
20 Nz

(I1)

25 wherein:
A represents B(OH),; or ZnX; where X represents a
halogen group, and
P represents H, cumyl, diphenylmethyl or trityl;
with a compound of general formula (III):

30 CO,R Y

N
/>—OCHZCH3
N

(I11)
wherein:
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R represents H, methyl, ethyl or cilexetil; and

Y represents an halogen atom,
in the presence of a palladium catalyst, or in an organic
solvent.

The method object of the invention 1s particularly
suitable for obtaining candesartan and candesartan
cilexetil, compounds that present an 1intense selective
angiotensin II receptor blocking activity, and which are
useful in the treatment of hypertension.

In a preferred embodiment of the first aspect of the
invention, the coupling reaction 1is carried out in the
presence of palladium catalysts such as trans—
dichlorobis (triphenylphosphine) palladium (I1),
tetrakis (triphenylphosphine) palladium (0), tetrakis
(methyldiphenylphosphine) palladium (0). Preferably, the
catalyst of the coupling reaction can be generated 1in
situ, by carrying out the reaction in the presence of

palladium acetate and triphenylphosphine.

In another preferred embodiment of the first aspect
of the invention, an inert organic solvent, preferably
aprotic, such as toluene, acetonitrile, THF,
dimethoxyethane, N,N-dimethylacetamide and the like can be
used as a reaction solvent.

Advantageously, the reaction 1is carried out at a
temperature between 30 and 100°C, preferably between 60
and 70°C, for 1-20 hours.

Subsequently, the benzimidazole derivative of general
formula (I) can be converted, 1f desired, by means of
hydrolysis, esterification, protection and/or deprotection
to form another compound of formula (I), by means of
methods known in the state of the art.

The starting compounds of general formula (II) can be
synthesised according to methods known in the state of the

art, such as those described in patent application DE
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4313747, European patent EP 455.423, or application
PCT/EP2004/008576 (application date: 30.07.04) and
comprising the reaction of the corresponding phenyl
tetrazole with BuLi and the subsequent transmetalation
reaction.

The benzimidazole derivatives of general formula (I)
obtained 1in accordance with the first aspect of the
invention <can be isolated and/or purified from the
reaction mixture in accordance with conventional methods,
such as recrystallisation and column chromatography, to

obtain a crystalline product.

In a second aspect, the present invention provides an

intermediate of general formula (III):

N
)—OCH,CH,

N

wherein 111
R is methyl; and
Y represents a halogen atom.

In a third aspect, the present invention provides a

method for obtaining intermediates of general formula

(ITI):
N
)—OCH,CH,
N
wherein: .
R represents hydrogen, methyl, ethyl or cilexetil;
and

Y represents a halogen atom;
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which comprises:

a) reacting a compound of general formula (IV):
COOR,

Cl
NO,
5 (IV)
wherein R, 1is methyl or ethyl,

with a 4-halobenzylamine, in the presence of a base and an

organic solvent, to obtain the compound of general formula

(V) : COR,
H
10 N
NO,
Y
(V)
with R, and Y being as defined above;
15 b) submitting the compound of general formula (V) to

a reduction reaction 1in an organic solvent, for the

purpose of obtaining a compound of general formula (VI):

CO.R,
H
N
NH
20 ?
Y
(VI)
and
c) reacting the compound of general formula (VI) with
ethyl orthocarbonate, in an acidic medium.
25 The compound of general formula (ITI) can be

converted, if wished, by means of hydrolysis and/or

esterification into another compound of formula (III), in
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accordance with methods well-known to a skilled person in
the art.

The first step of the reaction 1s an aromatic
nucleophilic substitution of the general compound (IV) by
a 4-halobenzylamine 1in the presence of a Dbase. The
reaction is carried out in solvents such as toluene, THF,
acetonitrile, DMF and the like. Examples of suitable bases
include, but are not limited to, triethylamine, sodium
hydride, potassium carbonate and sodium carbonate.

The second step of the method in accordance with the
third aspect of the invention is a reduction reaction of
the intermediate of general formula (V), which can be
carried out by wusing, for example, tin chloride. The
reaction solvent can be a protic organic solvent such as
EtOH. The reaction is normally carried out at a
temperature between 30 and 100°C, for 1 to 4 hours.

The third step of the method in accordance with the
third aspect of the invention comprises the reaction of
the intermediate of general formula (VI) with ethyl
orthocarbonate, in the presence of an acid such as acetic
acid or p-toluene sulphonic acid. As regards the reaction
solvent, halogenated hydrocarbons and ethers can be used,
although it is normally more convenient to carry out the
reaction without solvent. The reaction is normally carried
out at a temperature Dbetween 30 and 100°c, preferably
between 70 and 80°C, for 1 to 3 hours.

The reaction intermediates (V) and (VI) obtained as
described above can easily be isolated and/or purified by
means of, or in accordance with, conventional methods such
as, for example, evaporation of solvents, extraction by
means of water or organic solvents, concentration,
neutralisation, recrystallisation, distillation and column

chromatography.
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The compounds (I) and (III) obtained in the above-
mentioned way can be in the form of solvates or salts
(including addition salts) from pharmaceutically or

physiologically acceptable acids or bases.

The following examples illustrate the invention but

must not be considered as limiting the scope thereof.

Example 1. Obtaining ethyl 2-chloro-3-nitrobenzoate (IV)

COOH COOCH,CH,
cl cl
—_—
NO, NO,
Vv

In a 250 ml capacity flask, 5 g (1 equivalent) of 2-
chloro—-3-nitrobenzoic acid is dissolved in 50 ml of
ethanol. 3.5 ml of sulphuric acid is then added to the
solution, keeping the temperature of the reaction between
15 and 30°C.

The mixture 1s heated at reflux for 24 hours,
following which the solvent 1s evaporated at reduced
pressure and the residue is poured onto 120 ml of cold
water. The mixture is extracted with toluene (3 x 50 ml)
and the organic phase obtained is washed with 100 ml of
water and with 100 ml of an aqueous solution of potassium
carbonate. The organic phase is dried with MgSO,, filtered
and concentrated to dryness at reduced pressure. The
resulting product, a pale yellow oil (5.1 g, 90%), is used

without further purification in the following reaction.
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Example 2. Obtaining ethyl 2-(4-bromobenzylamine)-3—

nitrobenzoate (V)

H,

COOCH,CH, qoEt
I
5 + —_ =
0, 0,
Br
Br
v \Y
10 In a 100 ml capacity flask, 4.26 g of ethyl 2-chloro-

3—nitrobenzoate is dissolved in 50 ml of toluene and 3.45

g of 4-bromobenzylamine, and 5.2 ml of triethylamine are
added.

The mixture 1s heated at reflux for 12 hours,

15 following which the solution is cooled at room

temperature, washed twice with water and concentrated to

dryness under vacuum in the rotary evaporator. The residue

obtained 1s resuspended in ethyl alcohol and concentrated

again to dryness at reduced pressure 1n the rotary

20 evaporator. 6.7 g of a solid is obtained (yield: 95%) and

is used without further purification 1in the following

reaction.

Example 3. Obtaining ethyl (3—amino-2-(4-

25 bromobenzylamine)benzoate (VI)

CO,Et CO,Et

H H
N N

X — @
NO, NH,

Br Br
(V) (VI)
30 Tin (II) chloride dihydrate (14.87 g) is added to a

solution of ethyl 2-(4-bromobenzylamine)-3—-nitrobenzoate
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(5.0 g) in ethyl alcohol (25 ml). The mixture is heated at
reflux for 2 hours, following which the solvent 1is
distilled at reduced pressure to dryness. The
concentration residue 1is cooled with an 1ice bath and
5 sodium hydroxide 2 N (265 ml) 1is added dropwise. The
aqueous phase 1s extracted with ethyl acetate (2 x 150
ml). The organic phases are combined, washed with water,
dried over anhydrous sodium sulphate and filtered. The
solvent 1is concentrated at reduced pressure to a final
10 volume of 100 ml, and a current of HCl gas (at least 1
equivalent) 1is passed over said solution, to obtain the
ethyl 3—amino-2- (4-bromobenzylamine)benzoate

hydrochloride.

The resulting solid is filtered, resuspended 1in a

15 solution of NaOH 2 N and extracted with ethyl acetate. The
organic phase is dried with anhydrous magnesium sulphate
and is concentrated in the rotary evaporator to dryness,
to obtain 3.7 g of product (yield: 80%), which is used
without further purification in the following step of

20 synthesis.

Example 4. Obtaining ethyl 1- (4-bromobenzylamine) —-2-

ethoxybenzimidazole-7-carboxyvlate (III)

2 5 H 2 Br
N
[ S

C(OE),
y/ OEt
NH, AcOH N
By (I11)
(VI)

Acetic acid (1 g) 1is added to a solution of ethyl 3-
30 amino—-2- (4-bromobenzylamine)benzoate (5.0 9g) in ethyl

orthocarbonate (25 ml) and is heated at 80°C for 1 hour.
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The reaction is concentrated and the residue is dissolved
in ethyl acetate. The so obtained solution is washed with
a sodium bicarbonate solution in water and afterwards with

water. The organic phase is dried over anhydrous magnesium

sulphate and is concentrated, to obtain a residue which is
recrystallised 1in ethyl acetate and heptane (1:5). A
yvellow solid (4.33 g, 75%) 1is obtained in the form of
needles.

Example 5. Obtaining 1- (4-bromobenzylamine)-2-
ethoxybenzimidazole-7-carboxylic acid (IIT)

COH
CO,Et B 2 /—®—Br
N NaOH/EtOH N

ot > é}—om

N
(I11) (I1D)

Solid soda (0.24 g, 1.2 equivalents) is added to a
solution of ethyl 3-amino-2-(4-bromobenzylamine)benzoate
(2 g, 1 eqgquivalent) in ethanol (15 ml). The mixture 1is
heated at reflux for 10 hours. Water is then added to the
crude reaction product and concentrated hydrochloric acid
is added to achieve a pH of 4-4.5. The formed solid is
filtered and washed with water. Yield: 98%.

Example 6. Obtaining cilexetil 1-(4-bromobenzylamine)-2-

ethoxybenzimidazole-7-carboxylate (III)

CH,

X
o (6]
CO,H
N

Br
N/>—0Et K,COJKI © é: )—OEt

(111) (111)
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To a solution made of 1.8 g of 1-(4-
bromobenzylamine)—-2—-ethoxybenzimidazole-7-carboxylic acid
in dimethylformamide potassium 1iodide (0.44 q) and
anhydrous potassium carbonate (0.89 g) are added. (+/-)1-
chloroethyl cyclohexyl carbonate (6.43 g) 1s added to the
resulting mixture and stirred at 60-70°C for approximately
10 hours. Ethyl acetate (20 ml) and water (30 ml) are then
added successively. The organic phase is separated, washed
with water and concentrated at reduced pressure. This
provides 2.05 g of dry product in the form of an oil (79%
yield).

Example 7. Obtaining methyl (3—amino-2- (4-

bromobenzylamine) benzoate (VI)

Br Br
(V) (VI)

Tin (II) chloride dihydrate (244.1 g) in a mixture of
35% hydrochloric acid (307.5 g) and water (93 ml) is added
to a suspension of methyl 2—(4-bromobenzylamine) —3—
nitrobenzoate (123.0 g) in toluene/THF (3:2 v/v) (615 ml).
The mixture is heated at 55°C for 2 hours, following which
the mixture is cooled to room temperature and the phases
are separated. The organic phase is washed with water and
to the resulting organic phases, sodium hydroxide 30% (175
ml) is added dropwise. Once the addition 1is finished,

water 1s added (900 ml) and phases are separated. The
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agqueous phase is extracted with toluene (2 x 300 ml). The
organic phases are combined, washed with water, dried over
anhydrous sodium sulphate and filtered. The solvent 1is
concentrated at reduced pressure to yield 144 g of an
orange oily mixture of methyl 3—amino—-2-(4-

bromobenzylamine)benzoate (113 g) and toluene (31 g).

Example 8. Obtaining methyl 1-(4-bromobenzylamine)-2-

ethoxybenzimidazole-7-carboxylate (III)

Cone H COZMe
N Br
N

C(OEt), OF
—_— —
AcOH / t
NH, N
Br
(I171)
(VI)

Acetic acid (22.6 g) 1is added to the oily mixture
obtained in the previous example in ethyl orthocarbonate
(162.46 ml) and 1is heated at 80°C for 1 hour. The
resulting mixture is suspended in heptane (225 ml) and is
let to stand to room temperature for 3 hours. The
resulting solid is filtered and washed with heptane (30
ml) affording the desired compound (75.8 g) as a yellow
solid.
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Example 9. Obtaining ethyl 2-ethoxy-1-[[2'—(1H-tetrazole-
5-y1) [1,1'-biphenyl]—-4-yllmethyl]-1H-benzimidazole-7-
carboxylate (I)

N
/H »\0/_ CH,
N—N Br N N=
7\ Et00C r\
NN CO,Et Nao N~y
o . [ Pd(OAC), ‘
B [ :[ >0 —
OH p (Ph),P
N \—cH, ’ m[:
(I1) (I11) |

In a 50 ml capacity flask under nitrogen atmosphere
1.99 g of 2H-(tetrazole-5-yl)phenyl boronic acid, 4.03 g
of ethyl 1-(4-bromobenzylamine)-2-ethoxybenzimidazole-7-
carboxylate, 2.9 g of potassium carbonate, 0.04 g of
triphenylphosphine, 0.011 g of palladium acetate, 10 ml of

toluene and 0.1 ml of water are introduced.

The reaction mixture is heated between 60 and 70°C
and stirred for approximately 16 hours at that
temperature. When the reaction is completed, the mixture
is washed with 100 ml of water and the organic phase 1is
dried with magnesium sulphate and concentrated in the
rotary evaporator to dryness to obtain a solid residue,
which 1is purified by column chromatography (eluent:
AcOEt/Heptane 1:1). A white solid is obtained (1.87 g,
39.9%) .
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Example 10. Obtaining ethyl 2—-ethoxy-1-[[2'-(1
triphenvyltetrazole-5-yl1l) [1,1'-biphenyl]-4-yvl]lmethyl]-1H-

benzimidazole-7-carboxylate

CPh,

s N
5 Q%

(N \
Y COEt A
EH _Pd(OAc), EtooC AN
~on />—oa TP O

(11) (111) |

In a 50 ml capacity flask under nitrogen atmosphere
4.54 g of 2-trityl-2H-tetrazole-5-yl)phenyl boronic acid,
4.03 g of ethyl 1-(4-bromobenzylamine)-2—
ethoxybenzimidazole-7—-carboxylate, 2.9 g of potassium
carbonate, 20 ml of toluene, 0.04 g of triphenylphosphine,
0.011 g of palladium acetate and 0.1 ml of water are

introduced.

The reaction mixture 1is heated between 60 and 70°C
and stirred for approximately 16 hours at that
temperature. When the reaction is completed, the mixture
is washed with 100 ml of water and the organic phase 1is
dried with magnesium sulphate. It is then concentrated in
the rotary evaporator to dryness to yield a solid residue.
This provides 5.07g (71%) of ethyl 2-ethoxy-1-[[2'—(1l-
triphenyl-tetrazole-5-y1)[1,1'-biphenyl]-4-yl]lmethyl]-1H-

benzimidazole-7—-carboxylate.
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Example 11. Obtaining ethyl 2-ethoxy-1-[[2'—(l-methyl-1-
phenyvl-ethyl) ]-2H-tetrazole-5-v1) [1,1'-biphenyl]-4-
vl]lmethyl]-1H-benzimidazole-7-carboxylate

Br
Ph j’h< CO,Et N
N—N" \ N—N N »\oa _
7\ I\ />—0Et N N=N
N_ N N___N EtOOC R
& & N Na _N Ph
1) BuLi - N 7<
2) ZnCl, ZnCl Pd(OAc),, PPh,
(11) I

In a 50 ml capacity flask under nitrogen
atmosphere 1.95 g o0f 2-[(l-methyl-l-phenyl-ethyl)]-5-
phenyl-2H-tetrazole 1is dissolved in 30 ml of THF. The
resulting solution is cooled at a temperature between -10
and -5°C and 4.45 ml of a commercial solution of n-BuLi
2.5 M in hexane is added slowly, preventing the
temperature rising above 5°C. The resulting solution is
maintained at -5°C for 30 minutes, following which a
solution of 2.22g of zZnCl, in 15 ml of THF is added slowly
without exceeding -5°C. The reaction mixture is kept at -
5°C for 1 hour. After this time, it is left to attain room
temperature steadily. After 4 hours at room temperature,
2.14 g of ethyl 1-(4-bromobenzylamine) -2—
ethoxybenzimidazole-7-carboxylate, 0.021 g of palladium
acetate and 0.071 g of triphenylphosphine are added to the
crude reaction product and heated at THF reflux. Following
12 hours at reflux, the mixture is washed with 20 ml of
water and 1s extracted with 2 x 15 ml of ethyl acetate.
The organic phase is dried over magnesium sulphate and
concentrated 1in the rotary evaporator to dryness to
provide an o0il that contains the desired product in a

ratio to the starting product of (1:1).
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Example 12. Obtaining methyl 2-ethoxy-1-[[2'—-(l-methyl-1-
phenyvl-ethyl) ]-2H-tetrazole-5-v1) [1,1'-biphenyl]-4-
vl]methyl]-1H-benzimidazole-7-carboxylate

Ph

/'/\I_N\ Br
N__ COoM MeOOC
Pd(OAc),, PPh
N 2 3
o+ Gl 2
N

5
(IT) (III) (I)
In a 250 ml capacity flask under nitrogen atmosphere
10 14.92 g of 2-[(l-methyl-l-phenyl-ethyl)]-2H-tetrazole-5-

15

20

25

v1l)phenyl boronic acid, 17.96 g of methyl 1-(4-
bromobenzylamine)—-2—-ethoxybenzimidazole-7-carboxylate,
13.37 g of potassium carbonate, 75 ml of toluene, 0.193 g
of triphenylphosphine, 0.052 g of palladium acetate and
1.2 ml of water are introduced.

The reaction mixture 1is heated between 60 and 75°C and
stirred for approximately 18 hours at that temperature.
When the reaction is completed, the mixture is washed with
100 ml of water and the organic phase 1is dried with
magnesium sulphate. It is then concentrated in the rotary
evaporator to dryness to vyield a brownish oily residue.
This provides 26.42 g of methyl 2-ethoxy—-1-[[2'-(I1-methyl-
l-phenyl—-ethyl) |-2H-tetrazole-5-y1)[1,1'-biphenyl]—-4-

vli]imethvl]-1H-benzimidazole—-7—carboxvlate.
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Example 13. Obtaining ethyl 2-ethoxy-1-(2H-tetrazole-5-
yv1)[1,1'-biphenyl]-4-yl]lmethyl]-1H-benzimidazole-7-

carboxylate
N N
»\ /_CH3 »\ / CH3
0 _ N~ O  N=N
N NN EtOOC [\
EtOOC Na N N NH

‘ HCOONa/Pd-C 10% O
O EtOH

®

To a solution of 1.2 g of ethyl 2-ethoxy-1-[[2'—-(1-
methyl-1-phenyl-ethyl) ]-2H-tetrazole-5-y1) [1,1'-biphenyl]-
4-yl]lmethyl]-1H-benzimidazole-7—-carboxylate in 18 ml of
ethanol under nitrogen atmosphere 0.82 g of sodium
formiate and 0.38 g of Pd-C 10% are added. The resulting
reaction mixture is heated at reflux for 3 days, adding
0.41 g of sodium formiate every 24 h. The crude product
obtained is filtered through cellite and concentrated to
dryness in the rotary evaporator to provide an oil. The so
obtained o0il 1is suspended in water and washed with ethyl
acetate. The phases are separated and the aqueous phase is
acidified with concentrated HC1 to pH 4-4.5. 1In the
reaction medium a solid 1is precipitated and filtered,
washed with water and dried in a wvacuum oven at 40°C,

obtaining 0.58 g (60%) of a white solid.
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Example 14. Obtaining candesartan

N
N CH
N —cH, »\o/ 3
N~ O  N=N N N=N
A HOOC o\

| |

3.5 ml of a 2M soda solution is added to a solution
of 0.24 g of ethyl 2-ethoxy-1-(2H-tetrazole-5-yl1)[1,1'-
biphenyl]-4-yl]lmethyl]-1H-benzimidazole-7-carboxylate in 4
ml of ethanol and is heated at reflux for 24 hours. The
crude reaction product is adjusted to pH 4-4.5 with
concentrated HCl. A solid 1is precipitated in the reaction
medium and then filtered, washed with water and dried in a
vacuum oven at 40°C, to obtain 0.18 g (80%) of dry
product.

Example 15. Obtaining candesartan cilexetil

\ /—CH, A\ ~,—CH,
o i N
) O NN ccHy, 0=y, N NH
HLC ,(O Methane sulphonic Ac;d HC /( O
4( O CHZCIZ i
o 0
| |
Methane sulphonic acid (62 mg) is added to a solution
of cilexetil 2—ethoxy-1-[2"'—-(trityl)-2H-tetrazole-5-
v1)[1l,1'-biphenyl]-4-yl]lmethyl]- 1H-benzimidazole-7-
carboxylate (0.42 qg), which can Dbe obtained from

candesartan according to the method described in examples
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7 and 8 of European patent EP 459.136 Bl, in methylene
chloride, keeping the temperature between -5 and 0°C. Once
the acid has been added, the ice bath is removed and the
mixture 1is stirred for 2 hours at room temperature. When
the reaction 1is completed, cold water and methylene
chloride are added and the pH of the resulting mixture 1is
adjusted to approximately 6.3 with a solution of sodium
bicarbonate in water 7% (p/v). The aqueous phase 1is
separated and extracted with methylene chloride. The
organic phases are combined, washed with water and
concentrated at reduced pressure. Acetone is added to the
concentration residue and 1t 1s concentrated again at
reduced pressure. The so obtained solid is recrystallised
with ethanol/hexane, filtered and dried under wvacuum at
40°C. (80% yield).
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1
Claims
1. A method for obtaining benzimidazole derivatives of
general formula (I):
ROOC
wherein: I
R represents H, methyl, ethyl or cilexetil; and
P represents H, cumyl, diphenylmethyl or trityl;
and pharmaceutically acceptable salts thereof
characterised in that
a compound of general formula (II):
P
N—N"
/Y
N__N
A
TT
wherein:
A represents B(OH), or ZnX;
P represents H, cumyl, diphenylmethyl or trityl; and

X represents a halogen group,

is reacted with a compound of formula (III):

N
/>—00H20H3

N

wherein .

R represents H, methyl, ethyl or cilexetil; and

Y represents a halogen atom,
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in the presence of a palladium catalyst, in an organic

solvent to lead to a compound of formula (I):

N
\
L
N

o9
U]

and, 1f wished or necessary, to convert the product

ROOC N
N

~

P

obtained by means of the preceding method into another
compound of formula (I) by means of a hydrolysis,
esterification, protection and/or deprotection reaction,
and, 1f wished, to convert the compound of formula (I)
into a pharmaceutically acceptable salt thereof.

2. A method according to c¢laim 1, characterised in that
said palladium catalyst is selected from trans-
dichlorobis (triphenylphosphine) palladium (I,y,
tetrakis (triphenylphosphine) palladium (0) and tetrakis
(methyldiphenylphosphine) palladium (0).

3. A method according to claim 1, characterised in that
said catalyst is generated 1in situ by carrying out the
reaction 1in the ©presence of palladium acetate and
triphenylphosphine.

4. A method according to claim 1, characterised in that
the organic solvent is an inert aprotic organic solvent.

5. A method according to claim 4 characterised in that

said inert aprotic organic solvent is toluene,
acetonitrile, THF, dimethoxyethane and N, N—
dimethylacetamide.

6. A method according to claims 1 to 5, characterised in
that the reaction is carried out at a temperature between
30 and 100°C.
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7. A method according to claim 6, characterised in that
the reaction is carried out at a temperature between 60
and 70°C.

8. A method according to claims 1-7, characterised in that

the derivative obtained is candesartan.

9. A method according to claims 1-8, characterised in that
the derivative obtained is candesartan cilexetil.

10. Intermediate of general formula (III):

N
)—OCH,CH,

N
wherein TT7T
R is methyl; and
Y represents a halogen atom.
11. Compound methyl 1- (4-bromobenzylamine) -2—

ethoxybenzimidazole —-7-carboxylate.

12. Method for obtaining an intermediate of general

formula (III):

N
)—OCH,CH,

N
v
wherein (II1)
R represents hydrogen, methyl, ethyl or cilexetil;
and

Y represents a halogen atom;
characterised in that

a) a compound of formula (IV):
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COOR,
cl

NO,

(IV)

wherein R, is methyl or ethyl,

5 is reacted with a 4-halobenzylamine in the presence of a
base and an organic solvent, to obtain the compound of
general formula V:

COR,
H
N

NO,
10

v
wherein Y represents a halogen atom,

b) the compound of general formula (V) is submitted to a
reduction reaction 1in an organic solvent to obtain a
15 compound of general formula VI:
CO,R,
H
N

NH,

VI Y
and

20 ¢) the compound of general formula (VI) 1is reacted with
ethyl orthocarbonate in an acid medium to obtain the
compound of general formula (III) and, if wished or
necessary, convert the product obtained by means of the
preceding method into a compound of formula III by means

25 of a hydrolysis and/or esterification reaction.

13. A method according to claim 12, characterised in that
in step (a) the solvent 1s selected from toluene, THF,
acetonitrile, DMF, and the base is selected from
triethylamine, sodium hydride, potassium carbonate and

30 sodium carbonate.
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14. A method according to claim 12 characterised in that
step (b) is carried out in the presence of tin chloride as
reducing agent, the solvent wused 1is a protic organic
solvent, preferably ethanol, and the reaction temperature
5 ranges between 30 and 100°C.
15. A method according to claim 12, characterised in that
in step (c) the acid is selected from acetic acid or p-
toluene sulphonic acid, the reaction takes place in the
absence o0f solvent or 1in the ©presence of solvent,
10 preferably, halogenated hydrocarbons and ethers, at a
temperature between 30 and 100°C, preferably between 70
and 80°C.
16. A method for obtaining benzimidazole derivatives of
formula (I) where R represents H, methyl, ethyl or
15 cilexetil and P represents H, cumyl, diphenylmethyl or
trityl;

|
T N=
ROOC N O N/N"‘{
20 O NS N\P
U]
and pharmaceutically acceptable salts thereof,

25 characterised in that

a) a compound of formula IV:

COOR,
c

NO,

30

wherein R, is methyl or ethyl,
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is reacted with a 4-halobenzylamine in the presence of a
base and of organic sg%ment, to obtain the compound of
H

formula V: N

NO,

wherein Y represents a halogen atom,

b) the compound of general formula (V) is submitted to a
reduction reaction 1in an organic solvent to obtain a

compound of general formula VI
CO,R,

H

N

NH

vi

c) the compound of general formula (VI) 1is reacted with
ethyl orthocarbonate in an acid medium to obtain the
compound of general formula (III) and, 1if wished or
necessary, convert the product obtained by means of the
preceding method into a compound of formula IITI by means

of a hydrolysis and/or esterification reaction;

N
)—OCH,CH,

N
1]
wherein R represents hydrogen, methyl, ethyl or cilexetil
and Y represents a halogen atom,
d) the compound of general formula (III) is reacted with a

compound of formula (II):
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7
P
N—N
I\
N__N
A
n
wherein:
A represents B(OH), or ZnX, wherein X represents a
halogen group, and
P represents H, cumyl, diphenylmethyl or trityl,

in the presence of a palladium catalyst, in an organic
solvent, to lead to a compound of formula (I), and, if
wished or necessary, convert the product obtained by the
preceding method into another compound of formula (I) by
means of a hydrolysis, esterification, protection and/or
deprotection reaction, and, if wished, convert the
compound of formula (I) into a pharmaceutically acceptable
salt thereof.

17. Use of the compound of formula III:

N
/>—OCH20H3

N

m
where R represents hydrogen, methyl, ethyl or cilexetil

and Y represents a halogen atom, for obtaining a
benzimidazole derivative of formula (I), according to

claims 1-9 or 16,
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5 ROOC

10 wherein R represents H, methyl, ethyl or cilexetil and P

represents H, cumyl, diphenylmethyl or trityl.
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