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JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al
pie de mi firma, abogado en ejercicio, titular de la tarjeta profesional nimero 44655
del Consejo Superior de la Judicatura, obrando en calidad de apoderado de Ia
sociedad TECNOQUIMICAS S.A., en ejercicio de lo dispuesto por el articulo 42,
inciso 2° de la Decision 486 de 2000, por medio del presente escrito, procedo a
sustentar y complementar la oposicion presentada el 27 de Septiembre de 2012,

en los siguientes términos:

1. RATIFICACION

Comedidamente me permito insistir en los argumentos planteados en la oposicion
respectiva, los cuales, como se dijo en su momento, demuestran que la solicitud

de la referencia incumple los requisitos de patentabilidad establecidos por los
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articulos 14 y 18 de la Decision 486 de 2000, y que por ello no merece recibir el

beneficio patentario.

La mencionada solicitud colombiana se refiere a cristales de acetona de tritilo-
olmesartan-medoxomil y su método de obtencion, los cuales alcorresponder auna
molécula en estado polimoérfico,el objeto de la solicitud no puede adjudicarsele
novedad o nivel inventivo ya que como se mencioné en mi memorial de oposicion,
el descubrimiento de las condiciones fisicoquimicas de los cristales para llevarlos a
este estado no obedece a una invencion propiamente dicha. Adicional a lo anterior
se observo que las reivindicaciones carecen incluso de claridad porque no ofrece
consistencia entre las mismas ni de manera individual ya que para definir no se

deben hacer alusiones a figuras.

En este caso, se reclaman cristales de la molécula ya conocida sobre la base de
propiedades intrinsecas del compuesto y su estructura sin que estos obedezcan a
una abstraccion de una idea en un invento, sino a una descripcién fenomenolégica

de una forma cristalina de un compuesto ya conocido.

En ese orden de ideas, cualquier solicitud que pretendiera proteccién por patente
no tendria mas que describir patrones bajo condicionesno seleccionadas
previamente, dando como resultado datos diferentes en propiedades necesarias

para demostrar su estabilidad.

Asi, al reclamar los compuestos mediante sus propiedades, no se esta definiendo
estructuralmente el objeto ya que estas propiedades pueden ser alcanzadas por
diferentes configuraciones tanto del mismo como de otros compuestos en una

posibilidad indeterminada de procedimientos.
Se tomaron a consideracion los siguientes documentos del estado de la técnica:

e La patente americana US 2010/0076200 (equivalente a la patente japonesa JP
2007-509993 publicada el 19 de abril de 2007),revela entonces un proceso
para purificar el tritil olmesartan medoxomil, mencionando en el ejemplo 3 la
forma de cristalizacion del mismo compuesto. En este sentido, el documento
de anterioridad mencionado ya divulgaba los cristales de tritilo olmesartan

medoxomil por lo que las reivindicaciones 1 — 4 que reclaman los cristales del
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compuesto, carecen de plano de novedad.

Las reivindicaciones 5 a 23 implican entonces un método para lograr los
cristales reclamados antes. Dicho método como ya se ha mencionado también
carece de novedad ya que el mismo documento US 2010/0076200 incluye la
purificacion del compuesto quimico mediante su mezcla con un volumen de

solucién al 4% de acetona en agua (ver parrafo 0022 y 0061).

[0022] The process can further include the step of heating the
solution of olmesartan medoxomil in the C;¢ ketone. In this
embodiment, the solution of olmesartan medoxomil in the C3¢ ketone
is preferably heated to about 30° C. to about reflux temperature, more

preferably about 40° C. to about reflux temperature.

Dicha caracteristica destruye la novedad de las reivindicaciones de método las
cuales mencionan el tratamiento con una cantidad de solvente de acetona
menor a un 20%, 10% y 5% en volumen de agua'. Dada la dependencia de las
reivindicaciones de método con la reivindicacion 13 donde se menciona que el
solvente de acetona “opcionalmente” contiene agua, esta caracterisitica no es
esencial y puede o no estar presente en el proceso por lo que incluso ambas

modalidades ya estaban descritas por la anterioridad mencionada.

» Por su parte la patente americana US 2006/0069141 (equivalente a la patente
Japonesa JP 2007-509992 publicada el 19 de abril de 2007) demuestra que
en el estado de la técnica ya se conocia previamente el tritilo-olmesartan-
medoxomil, y en segundo lugar, ya se describian procesos de purificaciéon que
involucraban dicho compuesto, acetona y agua (inclusive en rangos de
porcentajes que incluyen a los mencionados en las reivindicaciones 8 a 10 y
15a17).

' Las unidades en la solicitud en estudio se dan en porcentaje en peso, mientras que el documento
US 2010/0076200 las presenta en volumen, haciendo la conversién a una densidad de 0,78g/ ml y
de agua de 1,00 g/ml, el porcentaje en peso corresponde al 3,12%.
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Il. COMPLEMENTO DE INFORMACION
Adicional a los dos documentos mencionados anteriormente, se pone de presente:

* La publicacion internacional WO 2007/148344 del 27 de diciembre de 2007, el
cual describe procesos para la preparacion de Olmesartan medoxomil en cuyo
proceso un producto intermedio de reaccion es el tritil Olmesartan medoxomil.
La reaccion observada en el documento se observa en el siguiente esquema

tomado de la pagina 7:
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Trityl Olmes;man Medoxomil Olmesartan Medoxomil

En el mismo es notable la adicionde un catalizador y acetona para la obtencion del
producto intermedio mencionado por lo que el proceso en sus caracateristicas

esenciales es igual al descrito por la solicitud.
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Adicionalmente y con relacion a las primeras etapas del proceso en que el paso de
tritilacion y esterificacion del DMDO del omesartan en un solvente de acetona
(como se reclama en la reivindicacién 13), no solo se observar en el esquema de

arriba, sino que se ha divulgado también en la pagina 9 de la anterioridad citada:

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

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

Se hace notar que el compuesto DMDO hace alusién al 4 —clorometil-5-metil-1,3-
dioxol-2 ona igualmente identificable en el esquema bajo la reaccion de
esterifiacion que es reclamada por la solicitud. Asi mismo y no menos importante,
la reaccion para obtener triti Olmesartan medoxomil puede observarse en el
ejemplo 4 de del documento analizado WO 2007/148344.

» Por otra parte se pone en consideracién la publicacién internacional WO
2008/043996 publicado el 17 de abril de 2008, la cual describe metodos para
preparar tritil olmesartan medoxomil describiendo los pasos de esterificacion
del 4 —clorometil-5-metil-1,3-dioxol-2 ona.

Adicional a lo ya mencionado dicha anterioridad permite observar que en Ia
preparacién de tritii olmesartan medoxomil, el proceso de purificacion admite
recoger el producto como sdlido en el paso final (ver ejemplo 5), no se especifica
queé tipo de sélido es, por lo que para cualquier técnico medio versado en la
materia seria normal identificar el polimorfismo reclamado por la solicitud dada su
naturaleza cristalina.
20 In examples 4 and 5, filtration steps are involved, but the first and second intermediates in
the process are not isolated as solids. The filtration steps are used to remove insoluble
by-products and impurities; the intermediates remain in solution as the filtrate. The trityl
olmesartan medoxomil is isolated as a solid in the final step. These examples exemplify
the embodiment in which neither one of the first or second intermediates is isolated. The

25 isolated trityl olmesartan medoxomil is taken on for purification, as exemplified in example
6.

En conclusion, los documentos observados en el presente escrito mencionan
todas las caracteristicas técnicas esenciales de los cristales de triti Olmesartan

medoxomil, e incluso los procesos reclamados, por lo tanto, la solicitud no cumple
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con los criterios de Novedad y en vista de la falta de demostracion de un efecto
sorprendente, el Nivel inventivo de modalidades particulares no puede ser

reconocido.

lll. ANEXOS

e La publicacién internacional WO 2007/148344 publicado el 27 de diciembre de
2007. Portada, pagina 7, 15 y reivindicaciones.

e La publicacion internacional WO 2008/043996 publicado el 17 de abril de
2008. Portada, pagina 19.

Sefor Superintendente,

JOSE LUIS REYES VILLAMIZAR

C.C. 79'152.473 de Usaquén
T.P.A. 44,655 del C.S.J.
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: 1
PROCESS FOR PREPARING TRITYL OLMESARTAN MEDOXOMIL AND -
OLMESARTAN MEDOXOMIL

5 Technical field

The present invention relates to an improved process for the synthesis of trityl oimesartan

medoxomil and olmesartan medoxomil.

10 Background and prior art

Olmesartan medoxomil is a prodrug that is hydrolysed to olmesartan during absorption
from the gastrointestinal tract. Olmesartan is a selective AT1 type angiotensin II receptor
antagonist, which is by virtue of its pharmacological properties, particularly useful in the
15 treatment of hypertension. The chemical name for olmesartan medoxomil is 4-(1-hydroxy-
1-methylethyl)-2-propyl-1-[[2-(1H-tetrazol-5-y1)[1,1-biphenyi]-4-ylimethyl])- 1H-imidazole-5-
carboxylic acid(5-methyl-2-oxo-1,3-dioxol-4-yl)methyl ester, and is represented by the

following structure (formula ).

Olmesartan medoxomil was first disclosed in US patent 5,616,599. The synthetic method
employed is depicted in the following reaction Scheme 1, where an imidazole derivative is

condensed with a dioxolyl compound, then reacted with a substituted biphenyl methyl
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halide to obtain trityl olmesartan medoxomil which is then deprotected to obtain crude
olmesartan medoxomil.
Scheme 1
‘ OH OH -
i o) N N,N-diisopropylethylamine =I<O N
; o | + R - 0 j(/ ]\
=<OI/C| HOOC N)\/\ DMA, 60°C,4hrs O O N)\/\
H H
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0 Br N=N
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O=< I/O / »\/\ - i N\ ’
0 N ,N=N\ 60°C , 4hrs
0]

Na. NCPh, O
Trityl olmesartan medoxomil

OH
o N
o]
. = o N S~ _
_ 75% Acetic acid, o N N=N

60°C, 1 hr 0]

olmesartan medoxomil

The ‘599 patent also discloses a process for preparing olmesartan medoxomil in examples
10 18(a) and 78. The process focuses on the coupling reaction between the imidazole
derivative and the substituted biphenyl methyl halide, the condensation with the dioxolyl
compound and the subsequent deprotection to isolate crude olmesartan medoxomil.
Example 18(a) describes the coupling reaction which involves the use of a strong base
(sodium hydride). Such strong bases are hazardous and difficult to handle on an industrial

15 scale. The coupling reaction is conducted at a temperature of 60°C. The reaction

A
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Preparation of trityl oimesartan medoxomil

To dimethy! sulphoxide (800 ml), sodium hydroxide powder (50 gms) was added under
nitrogen atmosphere and. stirred at 20-25°C for 10. minutes. To this, 4-(1-hydroxy-1-
methylethyl)-2-propyl-imidazole-5-ethyl carboxylate (100 gms) was added at 20-25°C. 5-
(4'-bromomethyl-biphenyl)-2-yl-1-trityl tetrazole (270 gms) was added slowly at 20-25°C,
and the reaction mass was stirred at 20-25°C for 12 hours. Further 10% sodium hydroxide
solution (100 ml) was added to the reaction mass at 20-25°C. The temperature of the
reaction mass was raised to 40-45°C, the contents stirred at 40-45°C for 2 hours and 5-
methyl-2-ox0-1,3-dioxane-4-yl)methyl chloride (160 gms) was added slowly at 45-50°C
over a period of 45 minutes. The contents were stirred at 45-50°C for 2 hours. The
reaction mass was then cooled to 0-5°C, stirred for 1 hour at 0-5°C, filtered and slurried in
water (1.0 It) at 40-45°C for 1 hour, filtered at 40°C and dried at 40°C. To the dried
material, ethyl acetate (2.5 It) was added, heated to 50-55°C for complete dissolution, ethyl
acetate was distilled off to 1.0 It stage under vacuum at 45-50°C. The contents were
cooled to 0-5°C, stirred at 0-5°C for 3 hours, filtered, washed with chilled methanol (100
ml) and dried under vacuum at 40-45°C to give 250 gms of the title compound.

Purity by HPLC : > 99%

In examples 4 and 5, filtration steps are involved, but the first and second intermediates in
the process are not isolated as solids. The filtration steps are used to remove insoluble
by-products and impurities; the intermediates remain in solution as the filtrate. The trityl
olmesartan medoxomil is isolated as a solid in the final step. These examples exemplify
the embodiment in which neither one of the first or second intermediates is isolated. The
isolated trityl olmesartan medoxomil is taken on for purification, as exemplified in example
6.

Example 6

Purification

©
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Crude trityl olmesartan medoxomil (140 gms) was dissolved in 1120 ml of ethyl ‘acetate,
distilled up to 560 ml and chilled to 0-5°C . Isopropyl acetate (70 ml) and methanol (35 ml)

were. charged . to the reaction mass. The contents were stirred at 0-5°C for 30 minutes. -

Pure trityl olmesartan medoxomil was isolated by filtration and was dried under reduced

pressure at 45-50°C to give 110 gms of the title compound. Purity by HPLC - > 99%.

Example 7

Preparation of olmesartan medoxomil

To 75 % aqueous acetic acid (1000 mi) was slowly added trityl oimesartan medoxomil
(110 gms)[prepared as described in example 5] at 25-30°C. The contents were stirred at
60°C for 1 hour.: The reaction mass was chilled to 0-5°C and filtered to remove tritanol.
The reaction mass was concentrated under reduced pressure. The residue was quenched
with Water (500 ml), neutralized with a base and extracted in dichloromethane (500 ml).
The clear dichloromethane extract was then concentrated under reduced pressure and
stripped off with acetone. The residue thus obtained was isolated from the acetone (250
ml) to give 55 gms of the title compound. Chromatogrphic purity - > 99%

It will be appreciated that the invention may be modified within the scope of the appended
claims.



\’l/

WO 2008/043996 PCT/GB2007/003821
| 21
CLAIMS
1. A process for the preparation of trityl olmesartan- medoxomil of formula (VI)

comprising (a) condensing 4-(1-hydroxy-1-methylethyl)-2-propyl-imidazol-5-carboxylic acid
| alkyl ester of formula (I1)
10

(n)

wherein R is C4-Cg alkyl with trityl biphenyl bromide of formula (lll)

Br N—N

R
I N_ NCPh,

15 ()
~in the presence of a polar aprotic solvent and a base selected from the group consisting of
alkali metal carbonates, alkali metal hydroxides, alkali metal alkoxides, and tertiary amines

to obtain a compound of formula V,



WO 2008/043996 PCT/GB2007/003821

V)

' b) deesterifying the compound of formula (V) with a base; and c) reacting the product of
S step (b) with 4-halomethyl-5-methyl-2-oxo-1,3-dioxolene of formula (IV),

(V)

10 wherein X is halogen selected from F or Cl or Br or I, to obtain trityl olmesartan medoxomil

of formula (VI).

2. A process according to claim 1, wherein R is C4-Cg alkyl.

15 3. A process according to claim 1 or 2, wherein R is ethyl.

4, A process according to claim 1, 2 or 3, wherein said polar aprotic solvent in step (a)
is selected from the group consisting of acetone, tetrahydrofuran, methyl ethyl ketone,

acetonitrile, ethyl acetate, dimethyl formamide, dimethyl acetamide, dimethy! sulfoxide and

20 mixtures thereof.

5. A process according to claim 4, wherein the polar aprotic solvent is dimethyl

acetamide.
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6. A process according to any preceding claim, wherein the alkali metal carbonate is

potassium carbonate.

7. A process according to any one of claims 1 to 5, wherein the alkali metal hydroxide

is sodium hydroxide or potassium hydroxide.

8. A process according to any preceding claim, wherein step (a) is carried out at a
temperature ranging from 40°C to 55°C .

9. A process according to claim 8, wherein step (a) is carried out at a temperature
ranging from 40°C to 50°C.

10. A process according to claim 9, wherein step (a) is carried out at a temperature
ranging from 45°C to 50°C.

11. A process according to any preceding claim, wherein the base used in step (b) is

selected from the group consisting of inorganic bases and organic bases.

12. A process according to claim 11, wherein the inorganic base is selected from the
group consisting of alkali metal hydroxides, alkali metal carbonates and alkali metal
alkoxides.

13. A process according to claim 11, wherein the organic base is a tertiary amine.
14. A process according to any preceding claim, further comprising neutralizing the
reaction mass of step (c) with an acid selected from the group consisting of carboxylic

acids and inorganic acids.

15. A process according to claim 14, wherein the carboxylic acid is formic acid or acetic
acid.

O\
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16. A process according to claim 14, wherein the inorganic acid is hydrochloric acid,

hydrobromic acid or sulfuric acid.

17. A process according to any preceding claim, wherein steps (a), (b) and (c) are

carried out in a single reaction vessel.

18. A process according to any preceding claim, wherein neither one of the products of

steps (a) or (b) is isolated.

19. A process for the preparation of olmesartan medoxomil of formula |

comprising preparing trityl olmesartan medoxomil of formula (VI) according to any

15 preceding claim;

B

(V1)

20 and d) deprotecting the trityl olmesartan medoxomil (VI) to yield oimesartan medoxomil.
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20. A process according to claim. 19, wherein steps (a), (b), (c), and (d) are carried-out

in a single reaction vessel.

21. A process according to any one of claims 19, wherein steps (a), (b) and (c) are

5 carried out in a single reaction vessel.

22. A process according to claim 21, wherein the trityl olmesartan medoxomil of formula

(VI) is isolated prior to deprotection in step (d).

10 23. A process according to claim 22, wherein the trityl olmesartan medoxomil of formula

(V1) is purified prior to deprotection in step (d).

24. A process according to any preceding claim, wherein neither one of the products of
steps (a) or (b) is isolated as a solid.

15
25. A process according to any one of claims 19 to 20, wherein none of the products of

steps (a), (b) or (c) is isolated as a solid.

26. A process according to any one of claims 19 to 25, wherein the deprotection is
20 carried out in the presence of an acid selected from the group consisting of organic

carboxylic acids, sulfonic acids, and inorganic acids.

27. A process according to claim 26, wherein the organic carboxylic acid is formic acid,
oxalic acid, acetic acid, trimethyl acetic acid or trifluoroacetic acid.

25
28. A process according to claim 27, wherein the organic carboxyilic acid is acetic acid.

29. A process according to claim 26, wherein the sulfonic acid is methanesulfonic acid

or p-toluene sulfonic acid.
30
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30. A process according to.claim 26, wherein the inorganic acid is hydrochloric acid,

hydrobromic acid, sulfuric acid, pivalic acid or phosphoric acid.
31.  Aprocess according to claim 30, wherein the inorganic acid is hydrochloric acid.

32. A process for the preparation of olmesartan medoxomil substantially as described

herein with reference to the foregoing examples 1to 3 and 7.

33. A process for the preparation of trityl olmesartan medoxomil substantially as
10 described herein with reference to the foregoing examples 4 and 5.



»

2| 0 0O A O -

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

(19) World Intellectual Property Organization /£
International Bureau

(43) International Publication Date
27 December 2007 (27.12.2007)

00 A0S0

(10) International Publication Number

WO 2007/148344 A2

(51) International Patent Classification: Not classified
(21) International Application Number:
PCT/IN2007/000238

(22) International Filing Date: 15 June 2007 (15.06.2007)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
1046/CHE/2006
2427/CHE/2006

19 June 2006 (19.06.2006) IN
27 December 2006 (27.12.2006) IN

(71) Applicant (for all designated States except US): MATRIX
LABORATORIES LIMITED [IN/IN]; 1-1-151/1,IV
Floor, Sairam Towers, Alexander Road, Secunderabad 500
003 (IN).

(72) Inventors; and
(75) Inventors/Applicants (for US only): RAMAN-
JANEYULU, Gorantla, Seeta [IN/IN]; Plot N°34A,
Anrich Industrial BEstate, Bollaram, Jinnaram Mandal,
Medak Dist., Hyderabad, Andhrapradesh 500 055 (IN).
MOHAN, Bandari [IN/IN]; Plot N°34A, Anrich In-
dustrial Estate, Bollaram, Jinnaram Mandal, Medak
Dist., Hyderabad, Andhrapradesh 500 055 (IN). RAY,
Purna, Chandra [IN/IN]; Plot N°34A, Anrich Indus-
trial Estate, Bollaram, Jinnaram Mandal, Medak Dist.,
Hyderabad, Andhrapradesh 500 055 (IN). SETHI, Mad-
huresh, Kumar [IN/IN]; Plot N°34A, Anrich Industrial
Estate, Bollaram, Jinnaram Mandal, Medak Dist., Hyder-
abad, Andhrapradesh 500 055 (IN). RAWAT, Vijendra,
Singh [IN/IN]; Plot N°34A, Anrich Industrial Estate,
Bollaram, Jinnaram Mandal, Medak Dist., Hyderabad,
Andhrapradesh 500 055 (IN). KRISHNA, Yerramalla,
Raja [IN/IN}; Plot N°34A, Anrich Industrial Estate,
Bollaram, Jinnaram Mandal, Medak Dist.,, Hyderabad,
Andhrapradesh 500 055 (IN). LAKSHMINARAYANA,
Vemula [IN/IN]; Plot N°34A, Anrich Industrial Lstate,
Bollaram, Jinnaram Mandal, Medak Dist., Hyderabad,
Andhrapradesh 500 055 (IN). SRINIVAS, Mamidi

[IN/IN]; Plot N°34A, Anrich Industrial Estate, Bol-
laram, Jinnaram Mandal, Medak Dist, Hyderabad,
Andhrapradesh 500 055 (IN).

(74) Agents: KAUSHIK, Geetesh et al.; Plot N°34A, Anrich
Industrial Estate, Bollaram, Jinnaram Mnadal, Medak
Dist., Hyderabad 500 055, Andhrapradesh (IN).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO,CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, I,
IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY,
TJ, ™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, 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, S8Z, 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, MT, NL, PL,
PT, RO, SE, SI, 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))

— asto 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

For two-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 Gazente.

< (54) Title: PROCESS FOR THE PREPARATION OF OLMESARTAN MEDOXOMIL

4

f* (57) Abstract: The present invention provides a process for the preparation of Olmesartan medoxomil by condensing the ethyl 4-(1-
o) hydroxy-l-methylethyl)-2-propylimidazole-5-carboxylate with 4-[2-(trity] tetrazol-5-y1) phenyl] benzyl bromide to obtain ethyl 4-(1 -
i hydroxy-1-methy! ethyl)-2-propyl-1-{4-[2-(trityltetrazol-5-yl)phenyl]phenyl} methylimidazole-5-carboxylate and then hydrolyzing
v ethyl 4-(1-hydroxy-1-methyl ethyl)-2-propyl-1-{4-[2-(trity] tetrazol-5-y1) phenyl] phenyl } methyl imidazole-5-carboxylate to obtain
trityl Olmesartan dihydrate followed by reacting trityl Olmesartan dihydrate with 4-chloromethyl-5-methyl-2-0xo-1,3-dioxolene to
obtain trity] Olmesartan medoxomil and then deprotecting trity]l Olmesartan medoxomil to obtain Olmesartan medoxomil.
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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 . — ) -
( R
HO__CH, N @ P 5<ph
CH; N CHs + e Ne KaCOYAcstone HaC N N "N en
4 \ N™ Ty Catalyst H3C ‘ N=N
O._CHs | ) o
N Y 0" "o
0 )<Ph Hac—/
Py h

4-(1-hydroxy-1-methylethyl)-
" 2-propyl imidazole-5-carboxylic  4-[2-rityltetrazol-5-yl)phenyl)
acidethylester benzy} bromide

Trityl olmesartan cthylester

KOH/PA

X

o« o o

)=(/cn + HaC, N

H4C

4:11 omethy}-5-methyl-2 'Hac on

-chloromethy}-5-methyl- HO™ X0

-ox0-1,3-dioxolane 2H,0
Trityl olmesartan dihydrate
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Acetone

Ethylacetate

e e
LT O
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: /N N\N; :N Ph Tolu_enelCon,Hgl FG /N N\/ ;N H
HaC HC™ by N Ethylacetate HaC N=N
0 o H,C, . OH ) B
N e} o]
o} o N
}—0 )_
d (o}
L . - , - . 0 ‘ .
Trityl Olmesartan Medoxomil Olmesartan Medoxomil

In a specific embodiment, the present invention provides a process for the preparation of
Olmesartan medoxomil, which involves condensing the ethyl 4-(1-hydroxy-1-

methylethyl)—2-propylimidazolé—5-carboxylate with . 4-[2-(irityltetrazol-5-yl)phenyl]
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Example 4

Preparation of Trityl Olmesartan Medoxomil (insitn)

4-(1-Hydroxy-1-methylethyl)-2-Propyl-1H-imidazole-5-carboxylic acid ethyl ester
(100g), N-(triphenylmethyl)-5:(4'-bromomethylbiphenyl-2-yDtetrazole (250g), potassium
carbonate (170 g) & tetra bu?:yl 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 (300ml). Acetone from combine the filtrate & washings was
distilled. The residue obtained was raﬂu_xed,l with acetonitrile (500ml). The reaction mass
was cooléd, filtered & solid after filtration was dissolved in Isopropyi alcohol (1500 ml).
Separately preparéd solution of potassium hydroxide (180g) in IPA (2.0L) was added to
above solution at room temperature. Reacﬁon 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 separanon aqueous layer was extracted with ethyl

acetate (3 x 1000 ml). Combmed ethyl acetate layer was washed with sodium bicarbonate

solutlon (2 x 2.0 L) & dried (N2,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), potassxum ,

iodide (15 g) & 4-cloromethyl-S-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 obtamed was dissolved in toluene (2.5 L) toluene layer was .

washed with brine (3 x 750 ml) 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 w1th (2 x500 ml) chilled methanol & dried to get pure Trityl
Olmesartan Medoxomil (200g)° | | |
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WE CLAIM :
1) An improved process for the preparation of Olmesartan medoxomil which comprises

1) alkylating the ethyl 4-(1-hydroxy-1-methylethyl)-2-propylimidazole-5- |
carboxylate with. 4-[2-(trityltetrazol-5-yl) phenyl]benzyl - bromide -'.in
presence of éatalys't and base in the organic solvent to obtain ethyl 4-(1-
hydroxy-i~methylet=hyl)-2-propyl-1-{4-[2-(ti:ityl tetrazolvslfyl)phenyl] phenyl}

methylimidazole-5-carboxylate,

i) hydrolyzing - ethyl 47(1-hydroxy-l-methylethyl)-Z—propyl—l-{4-[2-(trityl
tetrazol-5-yl) phenyl] phenyl} methyl imidazole-5-carboxylate to obtain trityl
Olmesartan dihydrate, - | '

it) esterifying trityl Olmesartan dillydrate 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,

iif)  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 tetrébutyl ammonium bromide, tetrabutyl ammonium
- iodide, tetrapropyl ammonium bromide, tri butyl _ bénzyl ammonium bromide,
'tetréoctyl ammonium bromide, tetra butyl ammonjum hydrogen sulphate, benzyl
» trimethyl ammonium' chloride, benzyl triethyl ammonium chloride, tetrabutyl
-ammonium acetate, ethyl tripheny! phosphonium bromide, alkyl jodides selected

from potassium iodide, soditi iodide and lithium iodide

3) The process according to claim 1, wherein the base employed is selected from .

20
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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 morpholirle

4) The procéss according to claim 1, wherein the organic solvent used is selected from
aromatic hydrbcarbons such as benzene, toluene or xylene, ethers such as
tetrahydrofuran or dioxané, alcohols such as methanol, ethanol, or t-butanols, amides
such as N,N-dimethylacetamide, ‘N,N—dimethylformamide or N-methyl-2-
ﬁyrrroiidinone, ketones such;as acetone or methyl ethyl ketone, nitriles such as
acetonitrile, ‘sulfoxides such as diemthyl sulfoixide, halogenated alipﬁaﬁc

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

i) contacting trityl Olmesartan 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 (jii) with water miscible oifganic -
g . . _

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, acetié acid, benzoic acid, and oxalic acid, oxoacids such as
sulfuric acid, sulfurous ac-id,‘ p-to]uené sulfonic acid, nitric acid, nitrous acid,
phosphoric acid, and carbonig} 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 éhloride,
chloroform, ketones such as.,l'methyl isobutyl ketone, and carbbxylic esters such as

ethyl acetate

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

or sodium bicarbonate.

9) The process éccordhlg to clain‘fi 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

1 l) Tﬁtyl Olmesartan diliydrate 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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