woO 2007/032019 A2 |0 0 000 0 I

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization Vd”Ij

International Bureau

(43) International Publication Date
22 March 2007 (22.03.2007)

) IO O 0 0 O

(10) International Publication Number

WO 2007/032019 A2

(51) International Patent Classification: Not classified
(21) International Application Number:
PCT/IN2006/000220

(22) International Filing Date: 29 June 2006 (29.06.2006)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
992/MUM/2005 22 August 2005 (22.08.2005) IN

(71) Applicant (for all designated States except US): ALEM-
BIC LIMITED [IN/IN]; Alembic Campus, Alembic Road,

Vadodara 390 003, Gujarat (IN).

(72) Inventors; and

(75) Inventors/Applicants (for US only): SONI, Rohit,
Ravikant [IN/IN]; Alembic Limited, Alembic Road,
Vadodara 390 003, Gujarat (IN). VASOYA, Sanjay,
Lakhabhai [IN/IN]; Alembic Limited, Alembic Road,
Vadodara 390 003, Gujarat (IN). GOTIKAR, Ravindra,
Charudatta [IN/IN]; Alembic Limited, Alembic Road,
Vadodara 390 003, Gujarat (IN). PANDEY, Anand, Ku-
mar [IN/IN]; Alembic Limited, Alembic Road, Vadodara
390 003, Gujarat (IN). SHAH, Hetal, Remeshchandra
[IN/IN]; Alembic Limited, Alembic Road, Vadodara 390
003, Gujarat (IN).

(74) Agents: MAJUMDAR, Subhatosh et al.; S. Majumdar &

Co., 5, Harish Mukherjee Road, Calcutta 700 025 (IN).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HN, HR, HU, ID, IL,, IN, IS, JP,
KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,
LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA,
NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC,
SD, SE, SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, ZA, 7ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(ii))

as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

of inventorship (Rule 4.17(iv))

Published:
without international search report and to be republished
upon receipt of that report

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: PROCESS FOR PREPARING VALSARTAN

CHj,
HaC
COOR; NC

HN
S
H3
aw

N
HsC NZ ;N
0 COOH NH
J}N Q O
C
4]

(57) Abstract: The invention relates to novel compound of formula (IV), which is an organic acid salt of N-[(2’-cyanobiphenyl-4-
yDmethyl]-(1.)-valine ester. This compound is an useful intermediate for process of preparation of Valsartan of formula (I), chemi-
cally known as (S)-N-(I-Carboxy-2-methylprop-1-yl)-N-pentanoyl-N-[2*-(IH-tetrazol-5-yl)biphenyl-4- ylmethyl]amine. This inven-

tion also relates to a process for preparing Valsartan using novel i

ntermediate of formula (IV).



10

15

20

25

WO 2007/032019 PCT/IN2006/000220

1
PROCESS FOR PREPARING VALSARTAN

FIELD OF INVENTION

The present invention relates to novel compound of N-[(2’-cyanobiphenyl-4-yl)methyl]

-(L)-valine ester organic acid salt of formula (IV), which is useful as an intermediate for
the preparation of Valsartan of formula (I), chemically known as (S)-N-(1-Carboxy-2-
methylprop-1-yl)-N-pentanoyl-N-[2'-(1H-tetrazol-5-yl)biphenyl-4-ylmethyl]amine.

Valsartan is useful as an antihypertensive. The present invention also relates to to a

process for preparing Valsartan using novel intermediate of formula (IV),

CH
CH3 3 AN
H3C '\{ N
COOR; COOH
Do ﬁ“ e
Formula (IV) Formula (I)

wherein R; represents C;-C4 alkyl selected from methyl, ethyl, n-propyl, isopropyl, n-
butyl, tert-butyl, 2-methylpropyl or benzyl and S represents organic acid selected from
oxalic acid, acetic acid, formic acid, malic acid, maleic acid, malonic acid, succinic acid,
fumaric acid, phthalic acid, terephthalic acid, citric acid, tartaric acid, methanesulfonic
acid, ethanesulfonic acid, p-toluenesulfonic acid, trifluoroacetic acid, ascorbic acid and

the like.

BACKGROUND OF INVENTION AND PRIOR ART

Valsartan belongs to group of angiotensin II antagonists which are useful in the treatment
of hypertension, anxiety, glaucoma and cardiac attacks. Valsartan is an orally active
specific angiotensin II antagonist acting on the AT1 receptor subtype. It is useful in

regulating high blood pressure and cardiac insufficiency.

The process for preparing Valsartan is disclosed in US Patent No.5,339,578 as shown by

schematic diagram in Scheme-I:
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2
Scheme-I:
NG NG
—O—~ “ )
(A) (B)
HaC CHS HSC
‘}/CHS
NG
L cooct; NG - COOMe ®)
: : -0
O O THF, NaCNBH,, MeOH ©)
(E) :
TEA, MDCl Hao/\/Y
ch CH3

O I
HaC
\/\/U\ /\( 1. Xylene, Bu,SnN, ’ \/\/U\N COOH
HaC .
COOCH3

2. NaOH

NC
Valsartan
G) @

The synthesis involves the conversion of 4-bromomethyl-2’-cyanobiphenyl of formula

5  (A) to carbaldehyde of formula (C). Further, it is condensed with methyl ester of L-valine
of formula (D) under reducing condition to give N-[(2’-cyanobiphenyl-4-yl)methyl]-(L)-
valine methyl ester of formula (E), which is purified by flash chromatography. Reaction
of compound of formula (E) with n-Valeroyl chloride of formula (F) in presence of
triethylamine gives N-valeryl-N-[(2’-cyanobiphenyl-4-yl)methyl]-(L)-valine methyl ester

10  of formula (G). After purification by flash chromatography, compound of formula (G) is
cyclized in presence of tributyltin azide in xylene and converted to Valsartan (I) in

presence of sodium hydroxide.

The condensation of L-valine methyl ester and carbaldehyde requires reagent like sodium
15  cyanoborohydride, which are costly. Also process involves purification of intermediates
by flash chromatography, which is lengthy and cumbersome and difficult to adopt at

commercial scale.
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According to another embodiment given in US Patent No. 5,339,578, the carbaldehyde
compound (C) is condensed with Tosylate salt of L-valine benzyl ester in presence of
sodium cyanoborohydride to give benzyl ester analogue of compound of formula (E).
This compound is purified by converting it into its hydrochloride salt and then breaking
the hydrochloride salt with sodium bicarbonate. The purified compound is then reacted
with n-Valeroyl chloride and cyclized with tributyltin azide in xylene. Further

hydrogenation using Palladised carbon catalyst gives Valsartan ().

The another approache for the synthesis of Valsartan is disclosed in general description of
Bioorganic and Medicinal Chemistry Letters, Vol. 4 (1), 1994 as shown below in
Scheme-I1I:

Scheme-II:

Synthesis of Aminoacid-derived Ang Il antagonists

Hz

HCI D) COOR
COOR'
Diisopropylethylamine, MDC

( 1) R'= methyl benzyl

Diisopropylethylamine, | HsC
MDC /\F/Y

(). ¢l

0
R 0 R
H3C /k
N COOR' =N H3C
/ N COOR'

\
HN

/N
O 1. Bu;SnN,, Xylene, reflux
(3) R'=methyl, benzyl 2, Ester cleavage
(4) R'=H (2) R=methyl, benzyl

wherein R is -CH(CH3), in above scheme represents Valsartan(l).

So, the condensation of compound Halomethylbiphenyl derivative with L-valine ester is
one of the important steps for the synthesis of Valsartan. It was observed by us that the
condensation of compound of formula (IT) with L-valine ester of formula (IIT) generates
about 6-10% w/w unwanted dimeric impurity of formula (IVb) along with desired
compound of formula (IVa) as shown in Scheme-III. This results in the poor yield and

quality of the product and requires additional purification step.
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Scheme-II1:

HG HiC CHa
NG CH3
HoN (111) COOR, NC,

(D . (IVa)

(V)

Therefore, there is a need to have simple, easy to handle and cost effective process for the
preparation of Valsartan and its intermediates. Also, it is required to prepare its

intermediate (IVa), substantially free from its dimeric impurity of formula (IVb).

The inventors of the present invention has surprisingly found that the dimeric impurity of
formula (IVb) can be easily removed from desired compound of formula (IVa) by
converting it into organic salt of formula (IV), which can be condensed directly with n-
valeroyl chloride without further purification. Thus cumbersome technique of separation
like column chromatography can be avoided. The compound of formula (IV) is stable and
non-hygroscopic in nature.- The use of compound (IV) in synthesis of Valsartan re.sults in

improved quality of product containing less percentage of impurities.

It was also surprisingly observed by us that condensation of compound of formula (IV)
with n-valeroyl chloride of formula (F) takes place easily and rapidly in the presence of
base and water, optionally in presence of organic solvent to give compound of formula
(VD). The crude compound of formula (VI) can be used further without purification to
give Valsartan (I).

OBJECTS OF INVENTION

The object of the present invention is to provide an improved process for the preparation

of Valsartan of formula (I).
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Another object of the invention is to provide a novel compound of formula (IV) and its

process for the preparation

Yet another object of the present invention is to provide a process for preparing Valsartan

by using novel intermediate, which is simple and easy to handle and cost effective.

SUMMARY OF INVENTION

Accordingly the principal aspect of the present invention relates to a novel compound of

N-[(2’-cyanobiphenyl-4-yl)methyl] -(L)-valine ester organic acid salt of formula (IV)
CH,
HeC
COOR, NC

HN
SaUA

Formula (IV)

wherein R; represents Ci-Cy alkyl selected from methyl, ethyl, n-propyl, isopropyl, n-
butyl, tert-butyl, 2-methylpropyl or benzyl and S represents organic acid selected from
oxalic acid, acetic acid, formic acid, malic acid, maleic acid, malonic acid, succinic acid,
fumaric acid, phthalic acid, terephthalic acid, citric acid, tartaric acid, methanesulfonic
acid, ethanesulfonic acid, p-toluenesulfonic acid, trifluoroacetic acid, ascorbic acid and
the like.

According to another aspect of the invention, there is provided a process for preparing
organic acid salt of N-[(2’-cyanobiphenyl-4-yl)methyl]-(L)-valine ester of formula (IV)
comprising:

(a) reacting 4-halomethyl-2’~cyanobiphenyl of formula (II)

NC

X Q O

Formula (IT)
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wherein X represents halogen selected from Cl or Br, with L-Valine ester derivative of

formula (TIT)
CHg

H,C
COOR;

HoN
Formula (III)

wherein R; represents C;-Cy4 alkyl selected from methyl, ethyl, n-propyl, isopropyl, n-

butyl, tert-butyl, 2-methylpropyl or benzyl; in presence of base and solvent, optionally in

presence of catalyst; to form N-[(2’-cyanobiphenyl-4-yl)methyl]-(L)valine ester

derivative of formula (IVa).

H5C

Formula (IVa)
wherein R; represents C;-C4 alkyl selected from methyl, ethyl, n-propyl, isopropyl, n-
butyl, tert-butyl, 2-methylpropyl or benzyl.

(b) treating N-[(2’-cyanobiphenyl-4-ylymethyl]-(L)-valine ester derivative of formula
(IVa) with organic acid to obtain compound of formula (IV).

CHj

Formula (IV)
wherein R; represents C;-C4 alkyl selected from methyl, ethyl, n-propyl, isopropyl, n-
butyl, tert-butyl, 2-methylpropyl or benzyl; S represents organic acid selected from oxalic
acid, acetic acid, formic acid, malic acid, maleic acid, malonic acid, succinic acid,
fumaric acid, phthalic acid, terephthalic acid, citric acid, tartaric acid, methanesulfonic
acid, ethanesulfonic acid, p-toluenesulfonic acid, trifluoroacetic acid, ascorbic acid and

the like.
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According to a further aspect of the invention there is provided a process for the

pteparation of Valsartan (I) comprising:

CHg N
kgc N/’ N
_ﬁ/ﬁ_4>p_ COOH HN:
Formula (I)

5 (a) teacting 4-halomethyl-2’-cyanobiphenyl of formula (II)

O

Formula (1)

wherein X represents halogen selected from Cl or Br, with L-valine ester derivative of

formula (IIT)
CHg
HsC
COOR,
H,N
Formula (III)

10 wherein R; represents C;-C, alkyl selected from methyl, ethyl, n-propyl, isopropyl, n-
butyl, tert-butyl, 2-methylpropyl or benzyl; in presence of base and solvent, optionally in
presence of catalyst; to form N-[(2’-cyanobiphenyl-4-yl)methyl]-(L)-valine ester

derivative of formula (IVa)

HaC

Formula (IVa)
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wherein R; represents C;-C4 alkyl selected from methyl, ethyl, n-propyl, isopropyl, n-

butyl, tert-butyl, 2-methylpropyl or benzyl;

(b) treating N-[(2’-cyanobiphenyl-4-yl)methyl]-(L)-valine ester derivative of formula
(IVa) with organic acid to obtain compound of formula (IV).

CHj
HaC
COOR; NC

HN
(=) °

Formula (IV)

wherein R; represents Ci-C, alkyl selected from methyl, ethyl, n-propyl, isopropyl, n-
butyl, tert butyl, 2-methylpropyl or benzyl; S represents organic acid selected from oxalic
acid, acetic acid, formic acid, malic acid, maleic acid, malonic acid, succinic acid,
fumaric acid, phthalic acid, terephthalic acid, citric acid, tartaric acid, methanesulfonic

acid, ethanesulfonic acid, p-toluenesulfonic acid, trifluoroacetic acid, ascorbic acid and
the like

(c) acylating the compound of formula (IV) with Valeroyl halide of formula (V)
0]

HsC
Formula (V)

wherein X is halogen selected from Cl or Br; in the presence of base and water, optionally

in organic solvent; to obtain compound of formula (VI)

CH,
HaC
o COOR; NC

(<)
HaC

Formula (VI)
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wherein R; represents C;-C4 alkyl selected from methyl, ethyl, n-propyl, isopropyl, n-
butyl, tert-butyl, 2-methylpropyl or benzyl

(d) Converting the compound of formula (VI) to obtain compound formula (I) by the

method such as here in described or by the conventional method.

According to yet another aspect, there is provided a method of prepariilg compound of

formula (IV) which is substantially free from dimeric impurity of formula (IVb).

According to yet further aspect of the invention there is provided a novel compound of -
formula (IV) which is organic acid salt of N-[(2’-cyanobiphenyl-4-yl)methyl]~(L)-valine

ester.

DETAILED DESCRIPTION OF INVENTION
N-[(2’-cyanobiphenyl-4-yl)methyl]-(L)-valine ester of formula (IVa) is an useful

intermediate for the synthesis of Valsartan (I). It can be prepared by reaction of 4-
halomethyl-2’-cyanobiphenyl of formula (II) with L-valine ester derivative of formula
(TII). It is observed that this reaction gives compound of formula (IVa) containing about
6-10% by weight of unwanted dimeric impurity of formula (IVb). This impurity is
difficult to remove by conventional methods of purification such as crystallization and
column chromatography. Moreover, this results in the poor yield and quality of Valsartan
and requires additional purification.

The inventors of the present invention found the novel compound of formula (IV), which
is an organic acid salt of N-[(2’-cyanobiphenyl-4-yl)methyl]-(L)-valine ester, which does
not yields the dimeric impurity and does not require additional purification. The novel
compound of formula (IV) is substantially free form the dimeric impurity of foﬁnula

(IVD).

The reaction of 4-halomethyl-2’-cyanobiphenyl of formula (II) with L-valine ester
derivative of formula (III) is carried out in presence of base in solvent. The base can be
selected from the group comprising of organic base, inorganic base or mixtures thereof,

more preferably sodium hydroxide, potassium hydroxide, calcium hydroxide, magnesium
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hydroxide, sodium bicarbonate, potassium bicarbonate, sodium carbonate, potassium
carbonate, cesium carbonate, sodium methoxide, potassium methoxide, sodium ethoxide,
potassium ethoxide, potassium tert-butoxide, ammonia, triethyl amine, pyridine and the
like and most preferably sodium carbonate and potassium carbonate. Solvent can be
selected form dimethylformamide, dimethylsulfoxide, acetonitrile, xylene or toluene,
halogenated hydrocarbon such as methylenedichloride, ethylenedichloride or chloroform,
alcohol such as methanol, ethanol, n-propanol, isopropanol, n-butanol, isobutanol, tert-

butanol, n-Amyl alcohol, isoamyl alcohol or tert-amyl alcohol or mixtures thereof.

The reaction is carried out optionally in presence of catalyst selected from alkaline earth
metal halide like sodium iodide or potassium iodide. It acts as a promoter or an activator
for condensation of halogen compound of formula (II) with L-valine ester derivative of

formula (IIT).

The reaction is carried out at temperature ranging from about 0°C to about boiling
temperature of the solvent, more preferably at about 30°C to about 50°C. The reaction
time varies from about 1 hour to about 10 hours, more preferably from about 2 hours to

about 5 hours.

After the completion of reaction, it is converted to organic acid salt of formula (IV) by

treating it with organic acid optionally in presence of solvent.

The organic acid can be selected from group comprising of oxalic acid, acetic acid,
formic acid, malic acid, maleic acid, malonic acid, succinic acid, fumaric acid, phthalic
acid, terephthalic acid, citric acid, tartaric acid, methanesulfonic acid, ethanesulfonic acid,
p-toluenesulfonic acid, trifluoroacetic acid, ascorbic acid and the like. Solvent can be
selected from water, methanol, ethanol, propanol, isopropanol, tert-butanol, toluene,

n-hexane, o-xylene, n-heptane, methylenedichloride, ethylenedichloride, acetonitrile,
dimethylformamide, dimethylsulfoxide or mixture thereof, more preferably water, o-
xylene or mixtures thereof. The conversion takes place in about 5 hours, more preferably
in about 1 hour. The organic acid salt of formula (IV) is then isolated and dried by

conventional methods.
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In one of the preferred embodiments 4—bromomethy1—2’-cyanobiphenyl, L-valine methyl
ester, potassium carbonate and potassium iodide are taken in acetonitrile. The reaction
mixture was stirred at about 40-45°C for about 3 to 4 hours and the solvent was removed
under vacuum. Water and xylene was added to reaction mass and the organic layer was
separated. A solution of oxalic acid was added to the organic layer and stirred for about
an hour at ambient temperature to give N-[(2’-cyanobiphenyl-4-yl)methyl]-(L)-valine

methyl ester oxalate salt.

The condensation step of compound of formula (IV) with valeroyl halide of formula (V),
wherein X is halogen selected from Cl or Br, is carried out in presence of base and water,

optionally in organic solvent, to give compound of formula (VI).

Base can be selected from sodium hydroxide, potassium hydroxide, calcium hydroxide,
magnesium hydroxide, sodium bicarbonate, potassium bicarbonate, sodium carbonate,
potassium carbonate, cesium carbonate, sodium methoxide, potassium méthoxide, sodium
ethoxide, potassium ethoxide, potassium tert-butoxide, ammonia, triethyl amine, pyridine
and the like, more preferably sodium carbonate or potassium carbonate. Solvent can be
selected from group comprising of methylene dichloride, chloroform, ethylene dichloride,
xylene, toluene, dimethylformamide, dimethylacetamide, dimethylsulfoxide, more

preferably xylene.

The reaction is carried out in temperature ranging form about 0°C to the boiling point of
the solvent, more preferably from about 0°C to about 45°C and most preferably at about
0°C to about 5°C. The reaction takes place in about 1 hour to about 10 hours, more
preferably about 2 hours to about 3 hours.

After completion of the reaction, the compound of formula (VI) is isolated by regular
work-up procedures and can be used in the next step of cyclization without further
purification. Alternatively after the reaction is over, the reaction mixture is washed with
aqueous basic solution to bring pH to neutral and the organic layer is separated. The
organic layer can be used directly for the next step of cyclization without isolating
compound of formula (IV).
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Conversion of compound of formula (IV) to Valsartan of formula (I) can be carried out
by conventional methods reported in prior art like use of tributyltin azide, tributyltin
chloride and sodium azide, etc. in presence of solvent and subsequent de-protection. De-
protection can be carried out in presence of base and solvent or by catalytic
hydrogenation depending on the nature of L-valine ester derivative (IIT)

According to one of the preferred embodiments, N-[(2’-cyanobiphenyl-4-yl)methyl]-(L)-
valine methyl ester oxalate salt was taken in xylene followed by addition of aqueous
potassium carbonate solution and valeroyl chloride at about 0-5°C. After completion of
the reaction, the organic layer was washed with basic solution of sodium bicarbonate and
separated. Tributyltin chloride and sodium azide was added to the organic layer and
refluxed for about 20-25 hours. Further 10% sodium hydroxide solution was added to it
and stirred for about 20-25 hours at ambient temperature to facilitate deprotection of
methyl group. After regular work-up procedures, Valsartan was obtained.

Valsartan can be purified by conventional methods. Alternatively it is possible to purify
Valsartan by base-acid treatment. The crude Valsartan is dissolved in solvent preferably
dichloromethane and solution of aqueous base preferably sodium bicarbonate is added to
it till neutral pH. Further the layers are separated to remove impurities and the aqueous
layer is charcolized and filtered. Then organic solvent preferably dichloromethane is
added to it and the pH is adjusted to about 3-4 using acetic acid. The organic layér is
separated and concentrated to obtain residue. Cyclohexane is added to this residue to form
slurry which is stirred at ambient temperature for about an hour followed by filtration to
obtain pure Valsartan.

Following examples illustrate the process of invention. However, these do not limit the

scope of present invention.

Example 1: Preparation of N-[(2’-cyanobiphenyl-4-yl)methyl]-(L)-valine methyl
ester oxalate salt

100 g 4-Bromomethyl-2'-cyanobiphenyl is added to 500 ml acetonitrile followed by 69 g
of anhydrous potassium carbonate, 12 g potassium iodide and 65 g L-Valine methyl ester.
The reaction mixture is stirred at 40-45°C for 3-4 hours. After completion of the reaction,
the reaction mixture is filtered and acetonitrile is removed under vacuum at 45-50°C. 300
ml of water and 300 ml of o-xylene are added to the residue and the layers are separated.

Solution of 50 g oxalic acid in 500 ml water is added to the organic layer and stirred for
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about an hour and filtered. The solid is washed and then dried under vacuum at 50-55°C
(vield: 130-135 g).

Example 2: Preparation of Valsartan

100g oxalate salt obtained in Example 1 and 119g. of Potassium carbonate are added to
400 ml o-xylene and 400 ml water and cooled to 0-5°C. 44.5g valeroyl chloride is added
to the reaction mixture over a period of 1 to 1.5 hours and stirred for about 1.5 to 2 hours
at 0-5°C. After completion of the reaction, the layers are separated and the organic layer
is washed with 400 ml 5% sodium bicarbonate solution. 160 g tributyltin chloride and 59
g sodium azide are added to organic layer and heated to reflux for about 20-25 hours. The
reaction mixture is cooled to ambient temperature and a 1000 ml of 10% sodium
hydroxide solution is added to the reaction mixture and stirred at ambient temperature of
20-25 hours. After the completion of the reaction, layers are separated and 1000 ml
dichloromethane is added to the aqueous layer, 200 ml of acetic acid is added to it till pH
3-4 is obtained and stirred for about 30 minutes. The layers are separated and the organic

layer is washed with brine solution.

1000 ml 5 % sodium bicarbonate solution is added to the organic layer and stirred for 10-
12 hours at room temperature. Layers are separated and 1000 ml dichloromethane is
added to aqueous layer. 100 ml acetic acid is added to it till pH 3 to 4 and layers are
separated. The organic layer is washed with water and distilled out under vacuum at 40-
45°C. 200 ml cyclohexane is added to the residue and stripped out. Finally 700 ml
cyclohexane is added to the residue to form slurry which is stirred for about half an hour
and filtered. The crude Valsartan is dried under vacuum at 40-45°C (yield: 40-45 g).
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CLAIMS

1. A novel organic acid salt of N-[(2’-cyanophenyl-4-yl)methyl]-(L)-valine ester of
formula (IV)

Formula (IV)

wherein R; represents C;-C, alkyl selected from methyl, ethyl, n-propyl, isopropyl, n-
butyl, tert—bufyl, 2-methylpropyl or benzyl; S represents organic acid selected from oxalic
acid, acetic acid, formic acid, malic acid, maleic acid, malonic acid, succinic acid,
furmaric acid, phthalic acid, terephthalic acid, citric acid, tartaric acid, methanesulfonic
acid, ethanesulfonic acid, p-toluenesulfonic acid, trifluoroacetic acid, ascorbic acid and

the like.

2. A compound according to claim 1, wherein R; represents methyl or ethyl or benzyl; S

represents oxalic acid.

3. A process for the preparation of organic acid salt of N-[(2’-cyanobiphenyl-4-
yl)methyl]-(L)-valine ester of formula (IV) comprising:
(a) reacting 4-halomethyl-2’-cyanobiphenyl of formula (II)

NC

(OO0
Formula (IT)

wherein X represents halogen selected from Cl or Br, with L-valine ester derivative of

formula (IIT)
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CHgz
HsC
COOR;
HoN
Formula (III)

wherein R; represents C;-Cy4 alkyl selected from methyl, ethyl, n-propyl, isopropyl, n-
butyl, tert-butyl, 2-methylpropyl or benzyl; in presence of base and solvent, optionally in
presence of catalyst; to form N-[(2’-cyanobiphenyl-4-yl)methyl]-(L)-valine ester

derivative of formula (IVa).

HsC

Formula (IVa)

wherein R; represents C;-C; alkyl selected from methyl, ethyl, n-propyl, isopropyl, n-
butyl, tert-butyl, 2-methylpropyl or benzyl.

(b) Treating N-[(2’-cyanobiphenyl-4-yl)methyl]-(L)-valine ester derivative of formula

(IVa) with organic acid to obtain compound of formula (IV).

Formula (IV)

wherein R; represents C;-Cy4 alkyl selected from methyl, ethyl, n-propyl, isopropyl, n-
butyl, tert-butyl, 2-methylpropyl or benzyl; S represents organic acid selected from oxalic
acid, acetic acid, formic acid, malic acid, maleic acid, malonic acid, succinic acid,

fumaric acid, phthalic acid, terephthalic acid, citric acid, tartaric acid, methanesulfonic
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acid, ethanesulfonic acid, p-toluenesulfonic acid, trifluoroacetic acid, ascorbic acid and

the like.

4, A process according to claim 3, wherein R; represents methyl or ethyl or benzyl; X

represents Br, and S represents oxalic acid.

5. A process according to claim 3, wherein base in step (a) is selected from organic base,

inorganic base or mixtures thereof.

6. A process according to claim 5, wherein base is selected from sodium hydroxide,
potassium hydroxide, calcium hydroxide, magnesium hydroxide, sodium bicarbonate,
potassium  bicarbonate, sodium carbonate, potassium carbonate, cesium carbonate,
sodium methoxide, potassium methoxide, sodium ethoxide, potassium ethoxide,

potassium tert-butoxide, ammonia, triethyl amine, pyridine and the like.

7. A process according to claim 6, wherein base is preferably sodium carbonate or

potassium carbonate.

8. A process according to claim 3, wherein catalyst in step (a) is alkali metal halide

selected from sodium iodide or potassium iodide.

9. A process according to claim 3, wherein solvent in step (a) is selected from
dimethylformamide, dimethylsulfoxide, acetonitrile, xylene, toluene, halogenated
hydrocarbon such as methylenedichloride, ethylenedichloride or chloroform, alcohol such
as methnaol, ethano}, n-propanol, isopropanol, n-butanol, isobutanol, tert-butanol, n-

Amyl alcohol, isoamyl alcohol or tert-amyl alcohol.
10. A process according to claim 9, wherein solvent is acetonitrile.
11. A process according to claim 3, wherein organic acid in step (b) is selected from

oxalic acid, acetic acid, formic acid, malic acid, maleic acid, malonic acid, succinic acid,

fumaric acid, phthalic acid, terephthalic acid, citric acid, tartaric acid, methanesulfonic
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acid, ethanesulfonic acid, p-toluenesulfonic acid, trifluoroacetic acid, ascorbic acid and

the like.

12. A process according to claim 11, wherein organic acid is oxalic acid.

5
13. A process according to claim 3, wherein step (b) is carried out optionally in presehce
of solvent selected from water, methanol, ethanol, propanol, isopropanol, tert-butanol,
toluene, n-hexane, o-xylene, n-heptane, }methylenedichloride, ethylenedichloride,
acetonitrile, dimethylformamide, dimethylsulfoxide, acetonitrile or mixture thereof.
10

14. A process according to claim 13, wherein said solvent is o-xylene, water or mixture

thereof.

15. A process for the preparation of (S)-N-(1-Carboxy-2-methylprop-1-yl)-N-pentanoyl-
15 N-[2'-(1H-tetrazol-5-yl)biphenyl-4-ylmethyl]amine (Valsartan) of formula I comprising:
CH, N

HaC N~ ;N
o) COOH HN
<)
H,C

Formula (I)

(2) reacting 4-halomethyl-2’-cyanobiphenyl of formula (II)
NC

OO
Formula (I1)

wherein X represents halogen selected from Cl or Br, with L-valine ester derivative of

20 formula (III)
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CH3
HiC
COOR;
HoN
Formula (III)

wherein Ry represents C;-C4 alkyl selected from methyl, ethyl, n-propyl, isopropyl, n-
butyl, tert-butyl, 2-methylpropyl or benzyl; in presence of base and solvent, optionally in
presence of catalyst; to form N-[(2’-cyanobiphenyl-4-yl)methyl]-(L)-valine ester

derivative of formula (IVa).

H3C

Formula (IVa)

wherein R; represents Ci-Cy alkyl selected from methyl, ethyl, n-propyl, isopropyl, n-
butyl, tert-butyl, 2-methylpropyl or benzyl

(b) treating N-[(2’-cyanobiphenyl-4-yl)methyl]-(L)-valine ester derivative of formula

(IVa) with organic acid to obtain compound of formula (IV).

CHgz
H5;C
COOR4y NC
HN
O~
Formula (IV)

wherein R; represents C;-Cy alkyl selected from methyl, ethyl, n-propyl, isopropyl, n-
butyl, tert-butyl, 2-methylpropyl or benzyl; S represents organic acid selected from oxalic
acid, acetic acid, formic acid, malic acid, maleic acid, malonic acid, succinic acid,
furmaric acid, phthalic acid, terephthalic acid, citric acid, tartaric acid, methanesulfonic
acid, ethanesulfonic acid, p-toluenesulfonic acid, trifluoroacetic acid, ascorbic acid and

the like.
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(c) Acylating the compound of formula (IV) with Valeroyl halide of formula V)
O]

H;C
Formula (V)

wherein X is halogen selected from ClI or Br; in the presence of base and water, optionally

in organic solvent; to obtain compound of formula (VI)
' CHg

HC
o COOR; NC
OO
HsC

Formula (VI)

wherein R; represents C;-Cy alkyl selected from methyl, ethyl, n-propyl, isopropyl, n-
butyl, tert-butyl, 2-methylpropyl or benzyl

(d) converting the compound of formula (VI) to obtain compound formula (D) by the

method such as here in described or by the conventional method.

16. A process according to claim 15, wherein said base in step (a) is selected from organic

base, inorganic base or mixtures thereof.

17. A process according to claim 16, wherein base is selected from sodium hydroxide,
potassium hydroxide, calcium hydroxide, magnesium hydroxide, sodium bicarbonate,
potassium  bicarbonate, sodium carbonate, potassium carbonate, cesium carbonate,
sodium methoxide, potassium methoxide, sodium ethoxide, potassium ethoxide,

potassium tert-butoxide, ammonia, triethyl amine, pyridine and the like.

18. A process according to claim 17, wherein base in step (a) is preferably sodium

carbonate or potassium carbonate.
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19. A process according to claim 15, wherein said catalyst in step (a) is alkali metal halide

selected from sodium iodide or potassium iodide.

20. A process according to claim 15, wherein said solvent in step (a) is selected from
dimethylformamide, dimethylsulfoxide, acetonitrile, xylene, toluene, halogenated
hydroéarbon such as methylenedichloride, ethylenedichloride or chloroform, alcohol such
as methanol, ethanol, n-propanol, isopropanol, n-butanol, isobutanol, tert-butanol, n-

Amyl alcohol, Isoamyl alcohol or tert amyl alcohol.
21. A process according to claim 20, wherein solvent is acetonitrile.

22. A process according to claim 15, wherein said organic acid in step (b) is selected from
oxalic acid, acetic acid, formic acid, malic acid, maleic acid, malonic acid, succinic acid,
fumaric acid, phthalic acid, terephthélic acid, citric acid, tartaric acid, methane sulfonic
acid, ethanesulfonic acid, p-toluenesulfonic acid, trifluoroacetic acid, ascorbic acid and

the like.
23. A process according to claim 22, wherein organic acid is oxalic acid.

24. A process according to claim 15, wherein step (b) is carried out optionally in presence
of solvent selected from water, methanol, ethanol, propanol, isopropanol, tert-butanol,
toluene, n-hexane, o-xylene, n-heptane, methylenedichloride, ethylenedichloride,

acetonitrile, dimethylformamide, dimethylsulfoxide, acetonitrile or mixture thereof

25. A process according to claim 24, wherein said solvent is o-xylene, water or mixture

thereof.

26. A process according to claim 15, wherein said base in step (c) is selected from sodium
hydroxide, potassium hydroxide, calcium hydroxide, magnesium hydroxide, sodium
bicarbonate, potassium bicarbonate, sodium carbonate, potassium carbonate, cesium
catbonate, sodium methoxide, potassium methoxide, sodium ethoxide, potassium

ethoxide, potassium tert-butoxide, ammonia, triethyl amine, pyridine and the like.
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27. A process according to claim 26, wherein base is sodium bicarbonate or potassium
bicarbonate
5  28. A process according to claim 15, wherein said organic solvent in step (c) selected
from group comprising methylenedichloride, chloroform, ethylenedichloride, o-xylene,

toluene, dimethylformamide, dimethylacetamide, dimethylsulfoxide.

29 A process according to claim 28, wherein said organic solvent is o-xylene.

10
30. A organic acid salt of N-[(2’-cyanophenyl-4-yl)methyl]-(L)-valine ester formula (IV),
substaintially free from dimeric impurity of formula (IVb).
CHa
o Ho /k‘/COOR1 NG
OO A<D
(IVb)
15
31. Use of a novel organic acid salt of N-[(2’-cyanophenyl-4-yl)methyl]-(L)-valine ester
of formula (IV)
CHs
HsC
COOR, NC
HN
(O~ e

Formula (IV)

wherein R; represents Ci-C, alkyl selected from methyl, ethyl, n-propyl, isopropyl, n-
20 butyl, tert-butyl, 2-methylpropyl or benzyl;
S represents organic acid selected from oxalic acid, acetic acid, formic acid, malic acid,

maleic acid, malonic acid, succinic acid, fumaric acid, phthalic acid, terephthalic acid,
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citric acid, tartaric acid, methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic

acid, trifluoroacetic acid, ascorbic acid and the like; in synthesis of Valsartan ().

32. A process for the preparation of Valsartan of formula (I) such as herein described in

accompanying text, description and examples.
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