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(57) ABSTRACT

The present invention relates to one pot process for the
preparation of 4-(1,2-dihydro-2-oxobenzo[d]imidazol-3-yl)
butanoic acid of Formula-I, which is a key intermediate and
its use in the preparation of Zilpaterol, which comprises
condensation of methyl-4-chloro butyrate with 1-(prop-1-
en-2-yl)-1H-benzo[d]imidazol-2(3H)-one in presence of a
base and suitable solvent to give corresponding ester deriva-
tive, further hydrolyzation and acidification in presence of
inorganic solvent to obtain Formula-I.

(Formula-TI)
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1
ONE POT SYNTHESIS OF
4-(1,2-DIHYDRO-2-OXOBENZO
[D]IMIDAZOL-3-YL)BUTANOIC ACID, A
KEY INTERMEDIATE OF ZILPATEROL

TECHNICAL FIELD

The present invention relates to an improved process for
the preparation of 4-(1,2-dihydro-2-oxobenzo[d]imidazol-3-
yD)butanoic acid from 1-(prop-1-en-2-yl)-1H-benzo[d]imi-
dazol-2(3H)-one which is used as a key intermediate for the
preparation of Zilpaterol.

More particularly, the invention relates to an eco-friendly
and cost-effective process with shorter reaction time, which
provides  4-(1,2-dihydro-2-oxobenzo[d]imidazol-3-yl)bu-
tanoic acid with high yield and purity.

BACKGROUND ART

The 4-(1,2-dihydro-2-oxobenzo[d]imidazol-3-yl)bu-

tanoic acid of formula (I) is a benzimidazole derivative,

[chem. 1]

(Formula-I)

and is one of the key intermediate in zilpaterol manufac-
turing process.

Zilpaterol code named as RU 42173 is a [}, adrenergic
agonist under its trade name Zilmax, it is used to increase the
size of cattle and the efficiency of feeding them. Zilmax is
produced by Intervet, a subsidiary of Merck & Co., and
marketed as a “beef-improvement technology”. Zilapterol is
chemically represented as 4,5,6,7-tetrahydro-7-hydroxy-6-
(isopropylamino)imidazo[4,5,1-jk][1]benzazepin-2(1H)-
one having a structural formula as follows:

[Chem. 2]
H;C
CH;
HN
HO
N
>=O

N
H

Zilpaterol

U.S. Pat. No. 4,900,735 describes zootechnical composi-
tions of racemic trans Zilpaterol and its derivatives which
can be used to increase the rate of weight gain, and improve
the feed efficiency and increase carcass leanness in live-
stock, poultry and fish.

US 2008/0103130 assigned to Pharmacia & Upjohn dis-
closes the preparation of Zilpaterol, and 4-(1,2-dihydro-2-
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2
oxobenzo|d]imidazol-3-yl)butanoic acid (compound-iv)
also known as buzolic acid (in page 7-8), wherein the said
intermediate is prepared by multiple steps: by reacting
compound-i  (1-(prop-1-en-2-yl)-1H-benzo[d]imidazol-2
(3H)-one) with 4-Bromobutyric acid methyl ester in pres-
ence base K,CO; and acetone to form ester derivative of
compound ii; ester derivative converted to acid derivative of
compound-iii by hydrolyzing in presence of NaOH in THF.
An acid derivative of compound-iii is acidified with hydro-
chloric acid in presence THF to obtain compound-iv.

The Process is Schematically Represented as Below in
Scheme-1:

Scheme-1
[Chem. 3]
N 4-Bromobutyric acid
o methyl ester
K5COj3 acetone
N
H
Compound-i

N\/O
N 15% NaOH, THF
_—
\/\/COOEt

Compound-ii
N\/O
o
OH

Compound-iii
Conc. HCI, THFl
N. O
R
\/\/(
OH

Compound-iv

The process for the preparation of Zilpaterol and it’s
intermediate preparation has been disclosed in Edward J.
Salaski, Div. Bio-Org. Chem., Inst. Org. Chem., Syntex
Discovery Res., Palo Alto, Calif. 94304, USA; EN)” Syn-
thesis of Imidazobenzazepinethiones: A New Series of
HIV-1 Reverse Transcriptase Inhibitors, Tetrahedron Lett.
36 (1995) 9, 1387-1390; wherein the said Compound-6
(4-(1,2-dihydro-2-oxobenzo[d]imidazol-3-yl)butanoic acid)
intermediate is prepared by deprotonation of compound-3
(1-(prop-1-en-2-yl)-1H-benzo[d]imidazol-2(3H)-one) with
strong base such as sodium hydride in DMF and alkylation
of the anion with ethyl 4-bromobutyrate provided the ester
compound-4, which was treated with 15% aq NaOH solu-
tion in THF to give the acid derivative of compound-5,
which is acidified with aq.HCI in presence of DME to
produce Compound-6.
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The Process is Schematically Represented as Below in
Scheme-2:

Scheme-2
[chem. 4]
N Ethyl 4-bromo
o butyrate
NaH/DMF
N
H
Compound 3

N\/o
N 15% NaOH
_ 1% NaOH
\/\/COOEt THF

Compound 4 91% for 2 steps

N\/O
OH
Compound 5

DMElaq. HCl

N\/\/Z<
OH
Compound 6

The above mentioned routes for preparation of 4-(1,2-
dihydro-2-oxobenzo[d]imidazol-3-yl)butanoic acid have
considerable disadvantages, which involve the use of haz-
ardous chemicals which are harmful to the environment and
toxic in nature. Further, the isolation of all the intermediates
at different stages of preparation makes the process tedious
and leads to low yield.

Considering the short comings in the prior art methods, it
is imperative to develop an improved method for the prepa-
ration of Zilpaterol intermediate of formula (I), which is cost
effective, eco-friendly and high yielding with high purity.

Advantageously, the process of the present invention
provides a product with significant improvement in the
purity i.e. not less than 97% and yield not less than 95%.
Further, the one pot process of the present invention uses
water as a solvent which effectively contributes to the
reduction of overall cost of the process and is also environ-
ment friendly.

The present inventors have now found a much simpler,
cost effective process with shorter reaction time when com-
pared to the prior art methods.

OBIJECT OF THE INVENTION

The main object of the present invention is to provide one
pot synthesis for the preparation of 4-(1,2-dihydro-2-
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4

oxobenzo[d]imidazol-3-yl)butanoic acid with high purity
and yield. Another object of the present invention is to
provide industrially viable method for the preparation of
formula-I without isolating any intermediates.

SUMMARY OF INVENTION

The main aspect of the present invention is to provide one
pot synthesis for the preparation of 4-(1,2-dihydro-2-
oxobenzo|d]imidazol-3-yl)butanoic acid of Formula-I.

The present invention involves condensation of methyl-
4-chloro butyrate (formula-IIT) with 1-(prop-1-en-2-yl)-1H-
benzo[d]imidazol-2(3H)-one of formula-II in presence of a
base and suitable solvent to give corresponding ester deriva-
tive, which is hydrolyzed in presence of a base and then
acidified with acid to give formula-I with high purity and
yield.

DESCRIPTION OF THE EMBODIMENTS

The present invention relates to one pot synthesis of
4-(1,2-dihydro-2-oxobenzo[d]imidazol-3-yl)butanoic  acid
of Formula-1, which is used as a key intermediate for the
preparation of Zilpaterol.

According to the first embodiment the present invention is
to provide one pot synthesis of 4-(1,2-dihydro-2-oxobenzo
[d]imidazol-3-yl)butanoic acid intermediate of Formula-I.

[Chem. 5]

Formula-I

OH

which comprises:
(i) condensing methyl-4-halo butyrate of formula-III

[Chem. 6]

Formula-IIT

O
XW ~
@]
X =halo group (Cl or Br)

with 1-(prop-1-en-2-yl)-1H-benzo[d]imidazol-2(3H)-one
of formula II

[Chem. 7]

Formula-IT

N
>=O

N

H

in presence of base and suitable solvent to obtain ester
derivative.
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(i1) hydrolyzing the above ester derivative with base and
water to form corresponding salt.

(iii) acidifying the above salt in presence of an acid to
form 4-(1,2-dihydro-2-oxobenzo[d]imidazol-3-yl)butanoic
acid of Formula-I, wherein the yield not less than 95% and
purity is not less than 97%.

The Process is Schematically Represented as Below in
Scheme-3:

Scheme-3
[Chem. 8]
N
>= (@] +
N
H
Formula-II

1-(prop-1-en-2-yl)-1H-benzo[d]
imidazol-2(3H)-one

XWOH Base, Solvent
—_—

(¢] NaOH, H,0, HCI
X=ClorBr
Formula-IIT
Methyl-4-halo butyrate
H
N\/O
N\/\/z
OH
Formula-I

4-(1,2-dihydro-2-oxobenzo[d]
imidazol-3-yl)butanoic acid

According to one embodiment of the present invention,
the base used in condensation step is an inorganic base.

According to another embodiment of the invention, the
base used in condensation step is selected from alkali
carbonates, alkali bicarbonate, and alkali hydroxides.

According to yet another embodiment of the invention,
the base used in condensation step is selected from potas-
sium carbonate, sodium carbonate, potassium bicarbonate,
sodium bicarbonate, sodium hydroxide, potassium hydrox-
ide, preferably potassium carbonate.

According to another embodiment of the invention, the
suitable solvent used in condensation step is selected from
the group comprising DMSO, Acetonitrile, Acetone, Methyl
isobutyl ketone preferably DMSO.

According to another embodiment of the invention,
hydrolyzation of ester derivative is carried out in presence of
base wherein the base is potassium hydroxide, sodium
hydroxide, preferably sodium hydroxide.

According to another embodiment of the invention,
hydrolyzation is carried out in presence of inorganic solvent
wherein the inorganic solvent is preferably Water.

According to yet another embodiment of the present
invention, acidification is carried out in presence of acid
selected from Hydrochloric acid, Hydrobromic acid, Phos-
phoric acid, preferably hydrochloric acid.

While the present invention has been described in terms
of its specific embodiment, certain modifications and
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6

equivalents will be apparent to those skilled in the art and are
intended to be included within the scope of the present
invention.

Example

Procedure: To a stirred solution of 1-(prop-1-en-2-yl)-1H-
benzo[d]imidazole-2(3H)-one (100 gm, 0.57 mole) in
DMSO (150 ml) was added potassium iodide (1 gm), TBAB
(1 gm), potassium carbonate (104 gm, 0.75 mol), and
Methyl-4-chloro butyrate (120 gm, 0.85 mol) was added.
After completion of addition, the reaction mixture was
stirred for 8-10 hrs at 110-115° C. After completion of
reaction, RM was diluted with water and extracted with
chloroform and distilled to get crude compound. Water and
sodium hydroxide (57 gm, 1.42 mol) was added to the above
obtained crude material and stirred for 6 hrs at 95-100° C.
and further it was reacted with Conc. HCI (120 ml) and
maintained for 5-6 hrs at 80-85° C. Reaction mixture was
cooled to room temperature and obtained precipitate was
filtered to get 120 gms of 4-(1,2-dihydro-2-oxobenzo[d]
imidazole-3-yl)butanoic acid as brown color solid. Yield:
95%, HPLC purity-97%.

The invention claimed is:
1. One pot synthesis for the preparation of 4-(1,2-dihydro-
2-oxobenzo[d]imidazol-3-yl)butanoic acid of Formula-I,

Formula-I

OH

which comprises:

(i) condensing methyl-4-chloro butyrate of formula-III
with 1-(prop-1-en-2-yl)-1H-benzo[d]imidazol-2(3H)-
one of formula II in presence of base and suitable
solvent to obtain ester derivative;

Cl/\/jro\
T
e

Formula-IIT

Formula-II

0]

(i) hydrolyzing the above ester derivative with base and
solvent to form corresponding salt; and
(iii) acidifying the above salt in presence of an acid to
form 4-(1,2-dihydro-2-oxobenzo[d]imidazol-3-yl)bu-
tanoic acid of Formula-I wherein the purity of For-
mula-I is not less than 97% and yield is not less than
95%.
2. The process as claimed in claim 1, wherein the solvent
used in step-ii for hydrolyzing the ester derivative is essen-
tially of water.
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3. The process as claimed in claim 1, wherein the base
used in step-i is an inorganic base selected from alkali
carbonates, alkali bicarbonates and alkali hydroxides.

4. The process as claimed in claim 1, wherein the suitable
solvent used in step-i is selected from the group comprising 5
DMSO, acetonitrile, and acetic acid.

5. The process as claimed in claim 1, wherein the base
used in step-ii for hydrolyzing the ester derivative is potas-
sium hydroxide, or sodium hydroxide.

6. The process as claimed in claim 1, wherein step-iii 10
acidification is carried out in presence of acid selected from
hydrochloric acid, hydrobromic acid, and phosphoric acid.

7. The process as claimed in claim 1, wherein the base
used in step-i is an inorganic base selected from potassium
carbonate, sodium carbonate, potassium bicarbonate, 15
sodium bicarbonate, potassium hydroxide, and sodium
hydroxide.



