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1. Title of the invention.

Process for the preparation of Olmesartan medoxomil

2, Applicant:“ Matrix Laboratories Ltd

3. Address: Matrix Laboratories Ltd,
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Sairam Towers, Alexander Road,
Secunderabad, 500003
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The Following specification describes the nature of this invention and the manner in

which it is to be performed:
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This application claims the benefit of Indian Provisional Application No.
1046/CHE/2006 filed on Jun 19, 2006 and Indian Provisional Application No.
2427/CHE/2006 filed on December 27, 2006, both of which are hereby incorporated by

reference

FIELD OF INVENTION:

The present invention relates to process for the preparation of Olmesartan medoxomil

BACKGROUND OF THE INVENTION :
Olmesartan medoxomil, 4-(1-hydroxy-1-methylethyl)-2-propyl-1-[[2’-(1H-tetrazol-5-

yD[1,1’-biphenyl]-4-yljmethyl}-1H-imidazole-5-carboxylic acid has the formula as given

below :

Olmesartan medoxomil is found to be an excellent Angiotensin II receptor antagonist
activity and is therefore useful as antihypertensive drug and for the therapy and

prophylaxis of heart diseases.

US 5,616,599 discloses a process for the preparation of Olmesartan medoxomil
comprising ’
e Condensing the ethyl 4-(1-hydr0xy-1Fmethylethyl)—2-propylimidazole-5-
carboxylate with 4-[2-(trityl tetrazol-5-yl) phenyl] benzyl bromide in presence
of Nal/DMF to obtain ethyl 4-(1-hydroxy-1-methyl ethyl)-2-propyl-1- {4-[2-
(trityl tetrazol-5-y1) bhenyl] phenyl} methyl imidazole-5-carboxylate
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e Reacting the above obtained compound with lithium hydroxide in dioxane to
obtain correspondihg lithium carboxylate, which is then reacted with 4-
chlbromethyl-S~methyl—2-oxo-1 , 3-dioxolene in presence of K,CO3/DMA and
the obtained residue is subsequently crystallized from IPE to obtain trityl
Olmesartan medoxomil, which is then deprotected in presence of acetic
acid/water follovvedr by crystallization in ethyl acetate to obtain Olmesartan

medoxomil

US 5,744,612 discloses a process for producing Olmesartan and Olmesartan alkyl ester '
comprising the step of reacting ethyl ester of 1-(2'-9yanobiphenyl-4-yl)methyl-4-(l-
hydroxy—1-methyléthyl)-2—propylimidazole-5—carboxyliq acid with an inorganic azide
such as sodium azide in an aromatic hydrocarbon solvent such as toluene or xylene in the
presence of an amine salt such fz:ts triethylamine hydrochloride to obtain Olmesartan ethyl

ester followed by hydrolysis to obtain Olmesartan

The US ‘612 also discloses a process for preparing a S-substituted tetrazole comprising
the step of reacting a nitrile with an inorganic azide in aromatic hydrocarbon such as

toluene or xylene in the presence of an amine salt such as triethylamine hydrochloride. -

US 2005/0119488 claims the cémpounds containing cumyl tefcrazolyl group or an isomer
or tautomer thereof and claims ‘a process for the deprotection of a compound containing
cumyl tetrazolyl grbup by deprotecting the 4-(1-hydroxy-1methylethyl)-2-propyl-1- {[4-
2-(cumy1tetrazol—5-yl)phenyl]pheﬁyl}methylimidazole-5-carboky1ic acid (cumyl
Olmesartan) in presence of anhydrous HC! or HBr in an or’ganic protic or aprotic solvents
preferably MDC or EtOAc or toluene to produce 4-(1-hydroxy-1-methylethyl)-2-propyi-
1—_{[4’-tetrazol-i5-y1) phenyl] phenyl}methyl imidazole- 5-carboxylic acid (Olmesartan).

US 2006/0069141 discloses a process for the preparation of Olmesartf;m medoxomil in
which trityl Olmesartan medoxomil is contacted with an acid in a mixture of water

miscible organic solvent and water. Preferred water-miscible organic solvents include
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acetone, acetonitrile and t-butanol and most preferred solvent is acetone and water in
about 1:3 to about 3:1 by volume. By the above process it is given that the impurity-
Olmesartan acid is reduced to less than about 1% and the Olmesartan medoxomil is

obtained directly without the evaporation step as given in the US 5,616,599.

US 2006/00069141 discloses & process for preparing Olmesartan Medoxomil comprises

e Contacting trityl] Olmesartan medoxomil with an acid in a water miscible
organic solvent, with or without water, to obtain a solution of Olmesartan

medoxomil and a precipitate of triphenyl carbinol,

e Separating the plfecipitate of triphenyl carbinol from the solution of
Olmesartan medoxomil and contacting the solution of Olmesartan medoxomil

with a base to obtain a precipitate of Olmesartan médoxomil.

US 2006/00069141 also describes the ‘drawbacks of the prior' art methods wherein
Olmesartan medoxomil is isolated from acidic conditions contains around 2.2%

Olmesartan acid impurity by HP'LC.7

US 2006/0074117 discloses a process for purifying Olmesartan Medoxomil comprising :

o contacting trityl Olmesartan medoxomil with an acid in a water-miscible
organic solvent to obtain a solution of Olmesartan medoxomil and a

precipitate of triphenyl carbinol,

o ceparating the precipitate of triphenyl carbinol from the solution of
Olmesartan medoxomil and contacting the solution of Olmesartan medoxomil
with a base to obtain a precipitate of Olmesartan medoxomil.

. 1 |
e recovering the precipitate of Olmesartan Medoxomil-
e dissolving the precipitate of Olmesartan Medoxomil in a Cs¢ ketone and

adding water to recover the puriﬁed Olmesartan Medoxomil.

1
t
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OBJECTIVE OF THE INVENTION :

The main object of the preseﬁt invention is to provide a process for the preparation of

Olmesartan medoxomil with high purity.

In another objective of the present invention is to perform the alkylation reaction in the

presence of a catalyst.

In another objective of the present invention is to,prepare novel trityl Olmesartan

dihydrate

In another objective of the present invention is to prepare a novel process for deprotection

- of trityl Olmesartan medoxomil

SUMMARY OF THE INVENTION:

In an aspect of the present invention is to provide a process for the preparation of

Olmesartan medoxomil which comprises :

i) alkylating the ethyl }!'4—(1—hydroxy-1-mcthylethyl)—Z-prppylimidazole—S-
carboxylate with }4-[2~(trityl* tetrazdl-S-yl) phenyl] benzyl bromide in
presence of catalyét‘ and base in the ‘orgaljic solvent to obtain éthyl 4-(1-
hydroxy-1-methylethyl)-2-propyl-1-{4-[2-(trityl tetrazol-5-yl)phenyl] phenyl}

methylimidazole-5-carboxylate,

ii) hydrolyzing ethifl 4-(1-hydroxy-1-methylethyl)-2-propyl-1-{4-[2-(trityl
tetrazol-5-yl) phenyl] phenyl} methyl imidazole-5-carboxylate to obtain trityl
Olmesartan dihydrate,
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iii) esterifying trityl Olmesartan dihydrate with 4-chloromethy1;5 -methyl-2-0x0-1,
3-dioxolene in the organic solvent in presence of base and catalyst to obtain

trity] Olmesartan medoxomil,

iv)  deprotecting the trityl Olmesartan medoxomil to obtain Olmesartan

medoxomil

The present invention describes another embodiment detailing an improved process for

the preparation of Olmesartan medoxomil which comprises :

i) contacting trityl Olmesartan medoxomil with an acid in water and water-
immiscible organic’solvent |

ii) . ceparating aqueous;and organic layers

iii)  adjusting the pH of the aqueous layer with base

iv)  extracting the resulting solution of step (iii) with water-miscible organic
solvents and

v) isolating Olmesartan medoxomil

BRIEF DESCRIPTION OF THE DRAWINGS

‘Fig 1 represents IR spectrum o';f Novel»trityl‘ Olmesartan dihydrate
Fig 2 represents NMR spectrurjn of Novel trityl Olmesartan dihydrate
Fig 3 represents Karl-Fisher data of Novel tﬁtyl Oln&esartan dihydrate
- Fig 4 represents TGA diagram of Novel trityl Olmesartan dihydrate
Fig 5 represents XRD diagram of Novel trityl Olmesartan dihydrate
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DETAILED DESCRIPTION OF THE INVENTION

Thus in accordance with the present invention preparation of Olmesartan medoxomil

comprises the following steps::
Br

CH; N

/ \

N
H

CHs +
\/CH3

Ph
4-(1-hydroxy-1-methylethyl)-
2-propyl imidazole-5-carboxylic

acidethylester benzy! bromid

X
o .0
>=</C|
HoC

4-chloromethyl-5-methyl-2
~ox0-1,3-dioxolane

/

N

e

EKoCOq/Acetone CO3/Acetone
Catﬂlysl

Trity! olmesartan ethylester

4-[2—,tntyltetrazol- -yl)phenyl]

KOH/IPA

CH,

OO

PB<Ph
-
N™ "N ey

/

N=

N
&

OH
HO

HaC,
HaC

0 2H,0

Trityl olmesartan dihydrate

K,CO4/Catalyst
Acetone
Ethylacetate
S o
N= O PR Ph
HsC, N N7
‘ 4 \Ni" Ph | Toluene/Con.HG!
HaC, HC™ b Ethylacetate
(O o)
07N
I
° -
~ Trityl Olmesartan Medoxomil o Qlmesartan Medoxomil

In a specific embodiment, the present invention provides a process for the preparation of

Olmesartan medoxomil,

methylethyl)—2-pr0py1imidazolé~5 -carboxylate

which involves condensing the ethyl 4-(1-hydroxy-1-

with . 4-[2-(trityltetrazol-5-yl)phenyl]
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benzyl bromide in presence of a phase transfer catalyst using base in an organic solvent
to obtain  ethyl 4-(l-hydroxy-1-methylethyl)-2-propyl-1-{4-[2-(trityltetrazol-5-
yl)phenyljphenyl}methyl imidazole-5-carboxylate

The catalysts employed in the above condensation reaction can be selected from phase
transfer catalysts like tetrabutyl ammonium bromide, tetrapropyl ammonium bromide, tri
butyl benzyl ammonium bromide, tetraocfyl ammonium bromide, tetrabutyl ammonium
iodide, tetra butyl ammonium hydrogen sulphate, benzyl trimethyl ammonium chloride,
benzyl triethyl ammonium chipride, tetrabutyl ammonium acetate, tetrabutyl ammonium
iodide, ethyl triphenyl phosia,honium bromide more preferably tetrabutyl ammonium
bromide or alky! iodides like spdium iodide, potassium jodide and lithium jodide:

The alkylation reaction is carried out in the presence of base selected from alkali metal
carbonates such as sodium carbonate, potassium carbonate, alkali metal hydrides such as
sodium hydride, potassium hydride or lithium hydride, alkali metal alkoxides such as
sodium methoxide, sodium ethoxide, potassium #-butoxide or lithium methoxide, more

preferably potassium carbonate.

The alkylation reaction is carried out in inert organic solvent selected from aromatic
hydrocarbons‘ such as benzene, toluene or xylene, ethers such as tetrahydrofuran or

dioxane, - alcohols such as methanol, ethanol, or t:butanol, amides such as N,N-
— dimethylacetamide, MN-dimetﬁylformamide or N-methyl-2-pyrrrolidinone, ketones such
as acetone or methyl ethyl ketone, nitriles such as acetonitrile, sulfoxides such as -

diemthyl sulfoixide, more prefei'ably acetone.

It has been unexpectedly found that in the preparation of Olmesartan medoxomil the
alkylation step goes to completion very quickly and also gives higher yields with low
level of impurities. This has been accomplished by employing phase transfer catalyst.

Thelcompound obtained in this step is purified by recrystallization from toluene.
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- The ethyl 4-(1-hydroxy-1-me§;hyl ethyl)-2-propyl-1- {4-[2-(trityl tetrazol-5-yl) phenyl]
phenyl} methyl imidazole-5-carboxylate is hydrolyzed with bases that are selected from
potassium hydroxide, sodium hydroxide eic in IPA yields trityl Olmesartan in its
dihydrate form. The obtained trityl Olmesartan dihydrate is found to be novel.

The trityl Olmesartan is normjaﬂy isolated as a lithitlm salt in prior-art. However, in the
present process of the invehtion, the inventors have surprisingly found that trityl
Olmesartan is isolated as dihydrate. The trityl Olmesartan dihydrate is characterized by
IR, NMR, TGA and XRD and'karl-Fisher. The trityl Olmesartan dihydrate obtained hasa
moisture content of 4-6.0 %W_/w and melting'point in the range of 146-150°C. Also the
trityl Olmesartan dibhydrate obfained in the present process of the invention has potassium

_content in the range of about 0:1 % w/w.

The inventors have further found that the trityl Olmesartan dihydrate forfn obtained has

very good solubility which will facilitate easy dissolution for esterfication step.

Esterification of trityl Olmesartan dihydrate with 4-chloromethyl-5-methyl-2-oxo-1,3-
dioxolene in presence of catalytic amount of alkali idodide in using base in an organic
solvent to give trityl Olmesaﬁan medoxomil. This 4-chioromethyl-5-methyl-2-oxo-1, 3-
dioxolene is activated by addit%on of alkali iodide selected from potassium iodide, sodium

iodide and lithium iodide, more preferably potassium iodide.

The esterification reaction is conducted in an organic solvent selected from N,N-
dimethylformamide or N, N-dimethylacetamide, halogenated aliphatic hydrocarbons such
as methylene chloride, ketones such as acetone or methyl, ethers such as tetrahydrofuran,

dioxane more preferably acetone.

The esterification is preferabiyg carried out in the presence of bases selected from organic
amine base such as triethyamine, pyridine, N-methyl morpholine, an alkali metal

carbonate such as sodium carbonate or potassium carbonate, alkali metal hydrogen .
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carbonates such as sodium hydrogen carbonate or potassium hydrogen carbonate, more

~ preferably potassium carbonat;e.

Another advantage realized in the present process of the invention is that all the above
three steps can be synchronously performed in one pot without isolation of the

intermediates.

The deprotection of Olmesartan medoxomil involves reaction of trityl Olmesartan
medoxomil with an acid‘ in water and water-immiscible ofganic solvent to obtain
Olmesartan medoxomil in aqq;eous solution. The aquequs solution is treated with a base
and"extracted with ethylacetat?a or methylene chloride to obtain Olmesartan medoxomil.
Any suitable water-immiscible solvent may be used in the process of the invention.
Preferably the immiscible solvent includes, but is not limited to, at least one of
hydrocarbons such as benzenc?, cyclohe;(ane, toluené, xylene, aliphatic solvents which
includes halocarbons such as imethylene chloride, chloroform, ketones such as methyl
isobutyl ketone, and carboxylic esters such as ethyl acetate. Most preferred solvent is

toluene.

The acid used is an acid with; a pH of ébout 0 to 4. Suitable acids include, but are not
limited to, organic acids such as formic acid, acetic acid, benzoic acid, and oxalic acid,
sulfuric acid, sulfurous acid, p-toluene sulfdnic acid, nitric acid, nitrous acid, phosphoric
acid, and carbonic acid, and Binary acids such as hydrofluoric acid, hydrochloric acid,
hydrobromic acid, hydrocyénic acid, and, hydrosulfuric acid. Most preferably

hydrochloric acid is used. Preferably the amount of acid is about 2 to about 8 equivalents.

Reaction temperature at which deprotection of trityl Olmesartan medoxomil takes place
is preferable at about 0°C to 6Q °C more preferably at 10 °C to 30 °C. In another preferred
embodiment the combination of trityl Olmesartan medoxomil, water-immiscible organic

solvent and acid is maintained for about 1 to 6 hours and more preferably 2 to 4 hours.

10
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Triphenyl carbinol formed dissolves in solvent toluene and the deprotected Olmesartan
medoxomil is in aqueous solution. Both the layers are separated.‘ Aqueous layer is
washed with toluene and the pH of the aqueous layer is adjusted to about 5 to 6 using a
base. Suitable bases include, but are not limited to, alkali and alkaline earth metal
hydroxides, carbonates and hydrogen carbonate salts. Specific exemplary bases include,
but are not hmlted to, sodium hydroxide, potassium hydroxide, calcium hydrox1de
magnesium hydroxide, sodium carbonate, potassium carbonate, sodium bicarbonate,
potassium bicarbonate, and ‘calcium carbonate. Potassium carbonate and sodium
bicarbonate are preferred. After contacting the solution with the base, the solution is
extracted with ethyl acetate twice. Combined ethyl acetate layers are washed with 5%
sodium chloride solution. Olmesartan medoxomil is obtained by distillation of the

solvent.

The Olmesartan medoxomil obtained By the above process is purified by prior-art

methods reported in literature.

11



WO 2007/148344 PCT/IN2007/000238
EXAMPLES

The present invention will now be further explained in the following examples. However;
the present invention should ot be construed as limited thereby. One of ordinary skill in
the art will understand how to vary the exemplified preparations to obtain the desired

results.
Example 1

Preparation of 4-(1-Hydroxy-1-methylethyl)-2-propyl-1-{4-[2-(trityltetrazol-5-yl) phehyl]
phenyl} methylimidazole-5-carboxylic acid dihydrate ,

4-(1-Hydroxy-1-methylethyl)-2-propyl-1H-imidazole-5-carboxylic acid ethyl ester
(100g), N—(triphjenyl‘methyl)»-5—(4’-Bromomethyl biphenyl-2-yl} tetrazole (250g),
potassium carbonate (170 g) & tetra butyl ammonium bromide (15 g) in acetone (2.5 L)
were refluxed for 10-16 hou'}*s. Progress of reaction was monitor by HPLC. Reaction
mass was cooled & filtered to remove the salts. Inorganic salts were washed with acetone
(300ml). Acetone from combine the filtrate & washings was distilled. The residue
obtained was refluxed with acetonitrile (500mtl). The reaction mass was cooled, filtered &
solid after filtration was dissolved in Isoprdpyl alcohol (1500 ml). Separately prepared
solution of potassium hydroxide (180g) in IPA (2000 ml) was added slowly to above
solution at room temperature. Reaction mass was stir for 2-4 hrs at 30 -40°C. Isopropyl
alcoho! was distilled under reduced pressure. Water (1000ml), sodium chloride (100 g) &
ethyl acetate (2000ml) was added to the residue. Separate the two layers & aqueous layer.
was extracted with ethyl acetate (3 x 1000 ml). Combined ethyl acetate layer was washed
with sodium bicarbonate solution (2 x 2000ml) & dried (Na2SO4). Distilled off ethyl
acetate under reduced pressure‘ completely. Add acetonitrile (2000ml) was added to the
residue. The reaction mass was cooled, filtered, wash.ed with acetonitrile (500 ml) &
dried to get 4-(1-hydroxy-1-methylethyl)-2-propyl-1-{4-[2-(trityltetrazol-5-yl) phenyl]
phenyl} methylimidazole-5-carboxylic acid dihydrate (250g). '

Purity by HPLC = 97.0%

12
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Example- 2
Preparation of Olmesartan Medoxomil

4-(1-hydroxy—l—Methylethyl)-i—propyl-l-{4-[2-(trityltetrazol—5—yl) phenyl] phényl}
methyl imidazole-S-carboxylié acid dihydrate (250 g) in acetone (4000 ml) was added to
| suspension- of potassium carbc;)nate (50 g), potassium iodide (15 g) & 4-cloromethyl-5-
methyl-1,3-dioxol-2-one (75 g) in acetone (1500ml) at reflux temperature. Reaction mass
-was refluxed for 2-6 hrs. Progfess of reaction was monitor by HPLC. After completion of
reaction mass was filtered, distilled the acetone from filtrate & dissolved the residue
obtained in toluene (2500 ml). Toluene layer was washed with brine & dried (Na;SOu).
Téluene layer was filtered & cboled to -5 to -20°C. Conc hydrochloric acidl (600 ml) was
added slowly to above reaction mass at -5 to- -20°C & Stir for 1 hr at -5 to -20°C.
Separated the two layers . Eth{z'l acetate (3000 ml) was added to aqueous layer. The pH of
combined layers was adjusted to 5.0-6.5 by slowly adding potassium carbonate solution.
Both the layers were separated (Store the ethyl acetate layer containing compound).
Aqueous layer was extracted with ethyl acetate (3 x 2000 ml). The combined organic
layer was washed with brine. Ethyl acetate was partially distilied (about 85% of original
volume) from organic layer cozltaining compound under reduced pressure. Reaction mass
was cooled, filtered, washed w1th ethyl acetate (3 x 200 ml) & dried to get Olmesartan
Medoxomﬂ (150 g). f

Example 3

Preparation of Olmesartan Medoxomil (insitu)

4-(1-Hydroxy—1-1nethylethy1)—2-Propyl-1H—imidazole-S-carboxylic acid ethyl ester
( 100g), N-(triphenylmethyl)-5-(4'-bromomethylbiphenyl-2-yl)tetrazole (250g), potassivim
carbonate (170 g) & tetra butyl ammonium bromide (15 g) in acetone (2.5 L) were
refluxed for 15 hours. The reaction mass was cooled & filtered to remove the salts. Salts
were washed with acetone (3001111). Acetone from combined filtrate was distilled

. completely & residue was refluxed with acetonitrile (500ml). The reaction mass was

13
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cooled, filtered & solid after filtration was dissolved in isopropyl alcohol (1500 ml).
Separately prepared solution of potassium hydroxide (180g) in IPA (2.0L) was added to
above solution at room tempel ature Reactlon was stirréd for 3 hrs at 30 -40°C. \Isopropyl
alcohol was distilled under reduced pressure. Brme (1.0 L) & ethyl acetate (2. OL) was
added to the residue. After ].ayer separation aqueous layer was extracted with ethyl
-acetate (3 x 1000 mi). Combmpd ethyl acetate layer was washed with sodium bicarbonate
solution (2 x 2.0 L) & dried (Nay;SOy). Ethyl acetate was distilled completely under
reduced pressure. Acetone (4.0 L) was added to the résidue & heated to reflux; the
solution obtained was added to suspension of potassium carbonate (50 g), potassium
iodide (15 g) & 4-cloromethyli~5-methyi—1, 3-dioxol-2-one (75 g) in acetone (1500ml) at
reflux temperature. Reaction;_ mass was’ reﬂuked for 2 6 hrs. After competition of
reaction, the reaction mass was filtered & the acetone was distilled from combined
mother hquor The residue obta,lned was dissolved in toluene (2.5 L) toluene layer was
washed with brine (3 x 750 ml) & dried (NaySQ,). Toluene layer was filtered & cooled to -
0 to -20°C. Conc. HCI (1.35 L) was added slowly to above reaction mass at -5 to -15°C,
Stirred for 1 hr. The two layers were separated & ethyl acetate (3.0 L) was added to
aqueous layer. The pH of combined layers was adjusted to 5.0-6.5 by adding potaésium
carbonate solution. Both the 1ayérs were separated‘ (Store the Aethyl acetate layer
containing compound) & aquéous layer was extracted with ethyl acetate (3 x 2.0 L).
Combined organic layers were washed with brine. Ethyl acetate was distilled from
organic layer containing compéund under reduced pressure. The residue was dissolved in
acetone (2.5 to 4 Lt) at reflux temperature. The solution was stirred with carbon &
filtered, followed by partial distillation of acetone. The reaction mass was cooled slowly

to 0-5°C. Filtered, washed with acetone (2 x 200 ml) & dried to get Olmesartan

Medoxofnﬂ (115 g).
Purity: 99.1 %.
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Example 4

Preparation of Trityl Olmesartan Medoxomil (irsitu)

4-(1-Hydroxy-1-methylethyl)-2-Propyl-1H-imidazole-5-carboxylic acid ethyl ester
(100g), N-(triphenylmethy1)-5:(4'-bromomethylbiphenyl-2-yl)tetrazole (250g), potassium
carbonate (170 g) & tetra bu"?cyl ammonium bromide (15 g) in acetone (2.5 L) were
refluxed for 15 hours. The reaction mass was cooled & filtered to remove the salts. Salis
were washed with acetone (300ml). Acetone from combine the filirate & washings was
distilled. The residue obtained was reﬂuxedj with acetonitrile (500ml). The reaction mass
was cooléd, filtered & solid after filtration was dissolved in Isopropyi alcohol (1500 ml).
Separately prepared solution of potassium hydroxide (180g) in IPA (2.0L) was added to
above solution at room temperature. Reaction was stirred for 3 hrs at 30 -40°C. Isopropyl
alcohol was distilled under reduced pressure. Brine (1.0 Lj & ethyl acetate (2.0L) was
added to the residue. After layer separation aqueous layer was extracted with ethyl
acetate (3 x 1000 ml). Combinéd ethyl acetate layer was washed with sodium bicarbonate
solution (2 x 2.0 L) & dried (Na;SO4). Ethyl acetate was distilled completely under
reduced pressure. Acetone (4.0 L) was added to the residue & heated to reflux; the
solution obtained was added to suspension of potassium carbonate (50 g), potassium
iodide (15 g) & 4-cloromethyl-5-methyl-1, 3-dioxol-2-one (75 g) in acetone (1500ml) at
reflux temperature. Reaction’'mass was refluxed for 2 - 6 hrs After competition of
reaction, the reaction mass was filtered & the acetone was distilled from combined
mother liquor. The residue obtained was dissolved in toluene (2.5 L) toluene layer was .
washed with brine (3 x 750 mlj Toluene was removed under reduced pressure. Methanol
(1.5 L) was added to the residue and stirred at 35°C for 2 hr. Reaction mass was cooled to
0°C , filtered , washed with ( 2 x 500 ml) chilled methanol & dried to get pure Trityl
Olmesartan Medoxomil (200g) |
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Example 5
Preparation of ethyl-4-(1- hydroxy-l -methylethyl)-2-propyl-1- -{4-[2~(trityl tetrazol-5-
yl) phenyl] phenyl}methyllmldazole-S-carboxylate

4-(1-Hydroxy—1-methylethyl)—fZ—propyl“-1H-imidazole—S-carboxylic acid ethyl ‘ester
(100g), N-(triphenylmethyl)-5-(4'-bromomethyl  biphenyl-2-yDtetrazole (250 g),
potassium carbonate (170 g) & tetra butyl ammonium bromide (15 g) in acetone (2.5 L)
were refluxed for 10-16 hours. Progress of reaction was monitor by HPLC. After
completion of reaction, reaction mass was cooled and filtered to remove the salts.
Inorganic salts were washed with acetone (300mL). Acetone from combine the filtrate
and.washings was distilled. The residue obtained was crystallized in acetonitrile to Vget
ethyl-4- (1-hydroxy—l-methylethyl) -2-propyl-1-{4- [2 (trltyltetrazol -5- yl)phenyl]phenyl}
methylimidazole-5- carboxylate (280g).

HPLC Purity = 98.5%

Example 6

Preparation of 4-(1-Hydroxy-l—methylethyl)—Z-propyl—l-{4-[2-(trityltetrazol—5-yl)
phenyl] phenyl} methylimidazole-5-carboxylic acid dihydrate

Ethyl-4-(1-hydroxy-1-methylethyl)- 2-propyl 1-{4-[2-(trityltetrazol-5-yl)phenyl]

phenyl }methyl 1m1dazole—5 carboxylate (IOOg ) was dissolved in 1sopropyl alcohol (500
ml). Separately prepared solution of potassmm hydroxide (32 g) in IPA (1. OL) was
added slowly to above solutlon at room temperature Reaction mass was stir for 2-4 hrs at
30 -40°C. Isopropyl alcohol was distilled under reduced pressure. Water (400mL),
sodium chloride (40 g) & ethyl acetate (1.0 L) was added to the residue. Separate the two
layers & aqueous layer was e)gtracted with ethyl acetate (3 x 500 ml). Combined ethyl
acetate layer was washed wifh sodium_ bicarbonate solution (3 x 500 mL) & dried
(NaySOy). Distilled off ethyl a}:etate under reduced pressure completely & residue thus
obtained was Trecrystallized figom acetonitrile to get 4-(1-hydroxy-1-methylethyl)-2-
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propyl-1-{4-[2-(trityltetrazol-5-yl) phenyl] phenyl} niethylimidazole—S -carboxylic acid
dihydrate (95g).

HPLC purity = 99.0%

Moisture Content ~5.0%.

Example 7
Preparation of Trityl Olmesartan Medoxomil:

4-(1-Hydroxy-l—methylethyl)-2~propyl-1-{4-[2-(trity1tetrazol-S—yl) phenyl] phenyl}
methylimidazole-5-carboxylic acid dehydrate ( 100 g) was suspended in acetone( 1L) &
heated to reflux; the solution obtained was added to suspension of potassium carbonate
(15 g), potassium iodide (6g) & 4-cloromethyl-5S-methyl-1, 3-dioxol-2-one (35 g) in
acetone (500mL) at reflux terﬁperature. R_eéction mass was refluxed for 2 - 6 hrs. After
competition of reaction, the reéction mass was filtered & the acétone was distilled from
combined mother liquor. The residue obtained was d{ssolved in toluene 4(1 L) toluene
layer was washed with brine (3 x 250 mL). Toluene was removed under reduced pressure
& residue thus obtained was recrystallized from methanol to give trityl Olmesartan
Medoxomil (100 g). |

HPLC purity = 99.5%

Preparation of Olmesartan medoxomil
Example 8

To a solution of (5-Methyl-2-0xo0-1,3-dioxolen-4-yl)methyl-4-(1-hydroxy-1-methyl
ethyl)-2-propyl-1-{4-[2-(trityltetrazol-5-yl)pheny! Jphenyl }methylimidazole-5-

carboxylate (5.0 g; 6.25 mmol) and toluene (20ml) at 15-20°C is added hydrochloric acid
(30mi).Reaction mass is stirred at 15-20°C for about 15 minutes to 4 hours. The reactioﬁ
is monitored by TLC. After cof,hpletion of reaction layers are separated. Aqueous layer is
washed with toluene (10 ml). A;djusted the pH of the aqueous layer to 5-6 using aqueous

- potassium carbonate solution (200ml) and the compound is extracted using ethyl acetate
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(60 ml). Combined ethyl acetate layers are washed with brine. Finally crude product (3.1

g; 89.8%) is isolated by evaporation of solvent under reduced pressure.

Purity: 99.5%

Example 9

To a solution of (5-Methyl-2-ox0-1,3-dioxolen-4-yl)methyl-4-(1-hydroxy-1-
methylethyl)-2-propyl-1-{4-[2-(trityltetrazol-5-yl)phenyl Jphenyl } methylimidazole-5-
carboxylate (10.0 | g; 12.5 mmol) and ethyl Acetate (60ml) at 15-20°C is added
hydrochloric acid (60ml).Reaction mass is stirred at 15-20°C for about 5 to 8 hours. The
reaction is monitored by TLC: After completion of reaction, the reaction mass is cooled
to 10° C and water (20 ml) is added. Adjusted the pH of the aqueous layer to 5 -6 using
aqueous potassinm carbonate solution (300ml). Layers are separated. Combined organic
layers are washed with brine. Finally crude product (6.2 g; 89.8%) is isolated by
evaporation of solvent under reduced pressure.

Purity: 99.0%

Example 10

To solution of (5-Methyl—2—ox§-1,3—dioxolen-4-y1)methyl—4-(1—hydroxy-1—methyl ethyl)-
A 2-propyl-1-{4-[2-(frityltetrazol-§5-yl)phenyl]phenyl}methylimidazole-S—carboxylate (10.0
g; 12.5 mmol) and heptane (40ml) at 15-20°C is added hydrochloric acid (30ml).Reaction
mass is stirred at 0-10°C for about 1 to 4 hours. The progress of reaction is monitored by
TLC. After completion of reaction, layers are separated. Aqueous layer is washed with
heptane (40 ml). Adjusted pH of the aqueous layer to 5 -6 using 20% potassium
carbonate solution( 200ml) and the compound is extracted using ethyl acetate (60 ml).
Combined organic layer is washed with brine. Finally crude product (6.0 g; 76.8%) is

isolated by evaporation of solvent under reduced pressure.

Purity: 99.2%
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While the present invention has been described in terms of its specific embodiments,
certain modifications and equivalents will be apparent to those skilled in the art and are

intended to be included within the scope of the present invention.
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WE CLAIM :
1) An improved process for the preparation of Olmesartan medoxomil which comprises

i) alkylating the ethyl 4-(1-hydroxy—l—methylethyl)—2-propylimidazole—S- |
carboxylate ~ with 4-[2-(trityltetrazol-5-y1) phenyl]benzyl bromide . in
presence of éatalyét and base in the organic solvent to obtain ethyl 4-(1-
hydroxy-l-methyle’iéhyl)-Z-propyl-l—{4-[2-(trity1 tetrazol-5-yl)phenyl] phenyl}

methylimidazole-5-carboxylate,

i) hydrolyzing - ethyl 4-(1-hydroxy-l-methylethyl)-2—propyl-1—{4—[2-(trity1
tetrazol-5-yl) phenyﬂ phényl} methyl imidaﬂzole-Sféarboxylate to obtain trityl
Olmesartan dihydrate, ‘

i) esterifying trityl Olmesartan dihydrate with 4-chloromethyl-5-methyl-2-oxo-1,
3-dioxolene in the organic solvent in presence of base and catalyst to obtain

trityl Olmesartan medoxomil,

iii) deprotecting the trityl Olmesartan medoxomil to obtain Olmesartan

medoxomil

2) The process according to claim 1, wherein the catalyst employed is selected from
phase transfer catalyst like tetrabutyl ammonium bromide, tetrabutyl ammonium
iodide, tetrapropyl ammonium bromide, tri butyl benzyl ammonium bromide,
tetré.octyl ammonium bromide, tetra butyl ammonium hydrogen sulphate, benzyl
trimethyl ammonium chloride, benzyl triethyl ammonium chloride, tetrabutyl
ammonium acetate, ethyl triphenyl phosphonium bromide, alkyl iodides selected

from potassium iodide, soditim iodide and lithium iodide

3) The process according to claim 1, wherein the base employed is selected from .
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alkali metal carbonates such as sodium carbonate, potassium carbonate, alkali metal
hydrogen carbonates such as sodium hydrogen carbonate or potassium hydrogen
carbonate, alkali metal hydrides such as sodium hydride, potassium hydride or
~ lithium hydride, alkali metal alkoxides such as sodium methoxide, sodium ethoxide,
potassium t-butoxide or lithium methoxide, organic amines such as triethyamine,

pyridine, N-methyl morpholine

4) The process according to claim 1, wherein the organic solvent used is selected from
aromatic hydrocarbons such as benzene, toluene or xylene, ethers such as
tetrahydrofuran or dioxane, alcohols such as methanol, ethanol, or t-butanols, amides
such as N,N-dimethylacetamide, N,N-dimethylformamide or N-methyl-2-
pyrrrolidinone, ketones such; as acetone or methyl ethyl ketone, nitriles such as
acetonitrile, sulfoxides suc;h as diemthyl sulfoixide, halogenated alipﬁatic

hydrocarbons such as methylene chloride,
5) An improved process for preparing Olmesartan medoxomil comprising :

i) contacting trityl Olmésartan medoxomil with an acid in water and water-
immiscible organic solvent

ii) | separating aqueous and organic layers

iii)  adjusting the pH of aqueous layer With base

iv)  extracting the resulting solution of step (iii) with water miscible organic
solvents and | |

v) . isolating Olmesartan medoxomil

6) The process according to claim 5 step (i), wherein the acid is selected from organic
acids such as formic acid, acetic acid, benzoic acid, and oxalic acid; oxoacids such as
sulfuric acid, sulfurous acid, p-toluene sulfonic acid, nitric acid, pitrous acid,
phosphoric acid, and carbonié acid; and binary acids such as hydrofluoric acid,

hydrochloric acid, hydrobromic acid, hydrocyanic acid, and hydrosulfuric acid.
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7) The process according to claim 5 step (i), wherein the water-immiscible organic
solvent is selected form hydrocarbons such as benzene, cyclohexane, toluene? xylene,
aliphatic solvents which includes halocarbons such‘ as methylene chloride,
chloroform, ketones such as ’;'methyl isobutyl ketone, and carboxylic esters such as

ethyl acetate

8) The process according to claim 5 step (iii) wherein the pH is adjusted with a base
selected from sodium hydroxide, potassium hydroxide, calcium hydroxide,
magnesium hydroxide, sodium carbonate, potassium carbonate, sodium bicarbonate,
potassium bicarbonate, and c:illcium carbonate.moré preferably potaésium carbonate

or sodium bicarbonate.

9) The process according to claini 5 step (iv) wherein the extraction is performed using
water-immiscible organic solvent selected from ethyl ether, isopropyl ether, ethyl
acetate, n-propyl acetate, methyl isobutyl ketone, cyclohexanone, tert.amyl alcohol,
2-ethyl-1-hexanol

10) Trityl Olmesartan dihydrate

11) Trityl Olmesartan dihydrate as claimed in claim 11, wherein the moisture content is

in the range of 4.0-6.0 % w/w

12) Use of Trityl Olmesartan dihydrate in the preparation of Olmesartan modoxomil.
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