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1. Si tenemos en cuenta que en forma muy general, el proceso de obtencion
de Valsartan descrito en la solicitud colombiana en tramite, puede resumirse en:

Una primera reaccién (que llamaremos reaccién A) entre el compuesto de
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H Il
HO O c
formula (1) O y un compuesto tipo azida de la formula (R1){R2})-
H
; N
H i
HO O NN
M-N3; que da como resultado un compuesto de formula (I1) O que

posteriormente se oxida (Reaccion B) a un compuesto de formula (l)
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N__-N
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‘ del cual se forma la sal de la formula (IA)
S

L dn (Reaccion C), para después reaccionar con el
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H,N

compuesto de formula (V) (Reacciéon D) para obtener asi el
S~ N—'ﬁ\
Ui

Rz NN
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° C
compuesto de formuta (V) que posteriormente
0

HaC\/\)k

reacciona con el compuesto de férmula (VI) e (Reaccidén E);
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Para finalmente obtener el compuesto de formula (VII) \,\\

(Valsartan); se puede afirmar que todas estas reacciones, son reacciones
sencillas, descritas en el estado de la técnica y reconocidas por cualquier persona

versada en la materia.

Por ejemplo la reacciéon A es un comun y reconocido método de reaccion de
cicloadicion [2 + 3] entre un compuesto organico de azida (R-Ni) y un compuesto
organico de nitrilo (R-CN) (o compuesto Ill en el caso que nos ocupa). Las
caracteristicas fundamentales, tales como las condiciones Optimas de reaccién,
los mecanismos de reaccion y las variéntes, como la estereoquimica resultante y
los posibles isémeros que pueden resultar de la reaccion entre los diversos
compuestos azidicos y nitrilicos para formar tetrazoles se encuentran ampliamente
descritos en publicaciones de caracter cientifico tales como “Novel Synthesis of 5-
Substituted-Tetrazoles'”; “Why Is Tetrazole Formation by Addition of Azide to
Organic Nitriles Catalyzed by Zinc(ll) Salts??” y “Mechanisms of Tetrazole
Formation by Addition of Azide to Nitriles®”.

La reaccién B es una simple y comun reaccion de oxidacion de alcoholes, que
como cualquier persona medianamente versada en la materia sabe, implica la
pérdida de uno o mas hidrégenos del carbono que sustenta el grupo hidroxilo.
Este tipo de reacciones de oxidacion, se encuentran ampliamente descritas en
publicaciones de caracter cientifico tales como “Fast and Selective Oxidation of
Primary Alc<.3h01s'to Aldehydes or to Carboxylic Acids and of Secondary Alcohols to
Ketones Mediated by Oxoammonium Salts under Two-Phase Conditions®” y
“Readily Accessible 12-14' Oxidant for the Conversion of Primary and Secondary
Alcohols to Aldehydes and Ketones®™.

"KOGUROK.;OGAT.; MITSUI S.: ORITAR. ; Synthesis ISSN 0039-7881 CODEN SYNTBF; 1998,
no6, pp. 910-914 [5 page(s) (article)] INIST-CNRS, Cote INIST : 14694, 35400007661649.0210.

2 Fahmi Himo, Zachary P. Demko, Louis Noodleman, and K. Barry Sharpless. J. AM. CHEM. SOC. 2003,
125, 9983-9987.

3 Fahmi Himo, Zachary P. Demko, Louis Noodleman, and K. Barry Sharpless. J. AM. CHEM. SOC. 2002,
124, 12210-12216.

* Pier Lucio Anelli, Carlo Biffi, Fernando Montanari, and Silvio Quici. J. Org. Chem. 1987,52,2559-2562.

3 Pier Lucio Anelli, Carlo Biffi, Fernando Montanari, and Silvio Quici. J. Org. Chem. 1983,48,4155-4156



La reaccion C es una reaccion comun del tipo acido-base, en donde el compuesto
de formula (l) responde como donador de un proton frente a la adicidn de una sal
basica lo suficientemente fuerte como para desprotonar el nitrégeno
correspondiente al anillc de tetrazol de dicho compuesto de formula (I). Esto
resume la seleccion de las sales mencionadas por la solicitud en tramite a la
verificacion de sus correspondientes valores de pKa que aseguren gue el equilibrio
acido-base se desplace hacia la forma desprotonada del anillo de tetrazol del
compuesto de formula (IA), como cualquier persona medianamente versada en la

materia lo haria.

La reaccion D corresponde a su vez a una reaccion reconocida en el estado de la
técnica denominada Aminacién Reductiva en donde ¢ a través de ella, muchos
aldehidos (RCHO) vy cetonas (R2CO) se convierten en aminas por
aminacién reductiva, que es en si una reduccion en presencia de amoniaco o
aminas y que se logra cataliticamente empleando cianoborohidruro. Como se
observa, las caracteristicas fundamentales de este tipo de reacciones, tales como
el mecanismo de accion, tipo de reactivos, tipos de productos, condiciones de
reaccion, aplicaciones y demas, se encuentran ampliamente descritas en
publicaciones de caracter cientifico tales como “Reductive Amination of Aldehydes
and Ketones with Scdium Triacetoxyborohydride. Studies on Direct and Indirect
Reductive Amination Procedures®; “Sodium borohydride on wet clay: Solvent-free
reductive amination of carbonyl compounds using microwaves” e “Improved
Procedures For The Conjugation Of Oligosaccharides To Protein By Reductive
Amination®”.

Por ultimo, la reaccidén E ccrresponde a una reaccién de acilacién convencional
entre un grupo aminoc secundario y un compuesto con un “grupo activador”
nucledfilo como pueden ser los haluros de acido, en donde, como cualquier
persona medianamente versada en la materia reconoce, las aminas primarias y

secundarias reaccionan con estos haluros de acido para formar amidas. La amida

® Ahmed F. Abdel-Magid,* Kenneth G. Carson, Bruce D. Harris, Cynthia A. Maryanoff, and Rekha D. Shah.
J. Org. Chem. 1996, 61, 3849-3862.

’ Rajender S. Varma, a and Rajender Dahiyab. Tetrahedron Volume 54, Issue 23, 4 June
1998, Pages 6293-6298.
¥ Roy R, Katzenellenbogen E, Jennings HJ. Can J Biochem Cell Biol. 1984 May;62(5):270-5.




gue se produce en esta reaccion generalmente no experimenta acilacién posterior

y se estabilizan por rescnancia.

Con lo anteriormente expuesto, se puede apreciar que cada uno de los pasos que
componen el proceso de sintesis reivindicado por la solicitud colombiana en
tramite corresponden a reacciones sencillas, reconocidas por cualquier persona
medianamente versada en la materia y ampliamente descritas en el estado de la
técnica; con lo cual queda evidentemente desvirtuado el nivel inventivo de dicha
solicitud.

2. Por su parte, la publicacion internacional WO 2004/026847 titulada
“PROCESS FOR THE MANUFACTURE OF VALSARTAN" revela claramente los
mismos intermediarios utilizados por la solicitud colombiana en tramite para la
obtencion de Valsartan, asi mismo, se ven involucrados les mismos tipos de
reacciones, diversas condiciones de reaccién y diferentes reactivos. Esta
evidencia, desvirtia de manera irrefutable, al menos el nivel inventivo del proceso
de sintesis consignado en el capitulo reivindicatorio de dicha solicitud colombiana

en discusion.

3. Finalmente, la publicacion internacional WO 2005/014602, titulada “PROCESS
FOR THE PREPARATION OF TETRAZOLE DERIVATIVES FROM ORGANO
BORON AND ORGANO ALUMINIUM AZIDES” revela de manera muy clara la
obtencion de los mismos intermediarios del proceso de sintesis de la solicitud
colombiana, especificamente en lo que se refiere al intermediario de formula (1), el
intermediario de férmula (ll) y la reaccion tipo cicloadicion [2+3] entre los
compuestos de formula (lll) y una azida de formula (R1)(R2)-M-N3; con lo cual, no
solo se desvirtua la novedad en el empleo de dichos intermediarios en la
obtencidon de compuestos relacionados a Valsartan, sino que ademas se desvirtia
el nivel inventivo si se tiene en cuenta que se mencionan los mismos tipos de
reaccion entre dichos intermediarios, especificamente en lo que se refiere a la
oxidacion de un alcohol primario del mismo tipo que el del compuesto de formula

(1) y la obtencion del anillo de tetrazol a partir de un compuesto de nitrilo y una
azida.

\4£



. COMPLEMENTO DE INFORMACION

Por si no fuesen suficientes los argumentos presentados en el respectivo escrito
de oposicion, la patente americana US 5,371,233 publicada e! 06 de Diciembre de
1094 vy titulada “2-(TETRAZOL-5-YL)-1,1-BIPHENYL DERIVATIVES, THEIR
PREPARATION AND THEIR USE AS SYNTHETIC INTERMEDIATES” revela:

Compounds corresponding to the formula (I)
/N —N vy | Y
v O%

x

in which X represents dibromomethyl, formyl, (C;.4)al-
kyl, or a group CH(OR5); or CH(OH)OR35, wherein the
or each Rsis hydrogen (Cj.3)alkyl or the two Rs’s in the
case of CH(ORs); are linked to provide a 1,3-dioxolane
or 1,3-dioxane ring, and Y represents hydrogen, 1,1-
dimethylethyl, triphenylmethyl, trimethylstannyl,
tributylstannyl, (1,1-dimethylethyl)dimethylsilyl, (1,1-
dimethylethyl)diphenylsilyl, 2-cyanoethyl, or a group
CH>0R¢ wherein Rgis methyl, phenylmethyl, 1,1-dime-
thylethyl, 2,2,2-trichloroethyl, benzyloxycarbonyl or
2,2,2-trichloroethyloxycarbonyl, Y being in position 1
or 2 on the tetrazole ring. The compounds of formula (I)
are useful as intermediates in the synthesis of com-
pounds possessing therapeutic activity.

1,1'-Biphenyl-4-carboxaldehyde derivatives, corre-
sponding to the formula (1)

0y

in which Z is either a cyano group, or a nitro group or
an alkoxycarbonyl group, are mentioned in EP-A-
0449699. i '

(..)
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12. The process of claim 11 further comprising sub-
jecting the compound of formula (Iz) to a hydrolysis
reaction to prepare a compound of formula (Ib)

En esta anterioridad se aprecia claramente la obtencion del intermediario (1)
reivindicado por la solicitud colombiana en tramite como “novedoso”, cuyo proceso
para la transformacion a la respectiva sal (I1A) se menciona especificamente en las

reivindicaciones 1,5y 6

<I

H,éq——-
"X

‘ (I) y que como ya se menciondé anteriormente, se hace a

Zf

traves de una simple reaccion acido-base convencional. En otras palabras, lo
expuesto por esta anterioridad desvirtia la novedad de dicho intermediario

reivindicado por la solicitud colombiana en tramite.



Por su parte la publicacion internacional WO 2005/049586 publicada el 02 de
Junio de 2005 vy titulada “PROCESS FOR PRODUCTION OF (S)-N-[[2’-(1H-
TETRAZOLE-S5YLJMETHYL]-L-VALINE” revela:

The patent relates to a method of production of N-pentanoyl-N-[[2'-(1 H-tetrazole-
S-yD[1,1'-biphenyl]-4-yljmethyl}-L-valine {1). Known under the generic namc of
valsartan, this compound is one of the most important agents used in antihypertensive

therapy today [Criscione et al., Brit. J. Pharmacol., 110 (1993) 761).

OO

The wethod of valsurian (1) synthesis described in the patent literature [Bithimayer et
al.,, U.S. Pat. 5,399,578 (1995)] starts with reductive alkylation of i—cyanobiphanyl-tl’-
carboxaldehyde (2) with L-valine benzyl-ester (3} in the form of tosylate, which is then
converted into N-[2'-cyanobiphenyi-4-yl-methyl]-L-valine benzyl-ester (4). Acylation of
the compound 4 with valeroyl chloride results in N-pentanoy! derivate 5. In reaction of

the compound § with tri-z-butyltin azide in boiling xylene at a high temperature, the

compound § cyano-group is converted into tetrazole ting and the compound 6 is
produced. Removal of the proteciing benzyl-gster ﬁz‘nmiﬁn of the compound & by
hydrogenolytic debenzylation. with molecular bydrogen and in the presence of
palladium on carbor 25 the .c;nm!ysl, results in the production of valsactan (1), Scheme 1.
The described synthesis involves working with highly toxic and expensive sodium
cyanoborohydride in the phase of reductive alkylation of the compound 3 with the
compound 2, as well as with toxic ti-s-butyltin azide (see alse Wittenbetger et al., .J

Org. Cherm., 58 (1953) 4139).
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Scheme 1

Como se puede apreciar claramente, en esta anterioridad se hace mencién de
algunas reacciones del mismo tipo que se utilizén en el proceso de obtencion de
Valsartan en la solicitud colombiana en tramite, especificamente se exponen la
adicion de un grupo amino sobre un carbonilo (aminacion reductiva), la adicion de
un haluro de acido sobre un grupo amino para formar una amida; asi como una
reaccidn de cicloadiciéon [2 + 3] entre un compuesto organico de azida (R-N3) y un
compuesto organico de nitrilo (R-CN).

Si bien es cierto que algunas de las condiciones e intermediarios utilizados o el
orden en esta anterioridad no son idénticos a los mencionados por la solicitud
colombiana en tramite, el hecho de involucrar las mismas clases de reacciones

afecta de manera relevante el nivel inventivo de la misma.

Por todo lo anterior, ruego se analicen los argumentos expuestos con el rigor y
detenimiento habituales y que en consecuencia se decrete, ademas de la

negacion de la solicitud en comento, el archivo del expediente que la contiene.
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m ANEXOS.
% La patente americana US 5,371,233 publicada el 06 de Diciembre de 1994 y
titulada “2-(TETRAZOL-5-YL)-1,17-BIPHENYL - DERIVATIVES, THEIR
PREPARATION AND THEIR USE AS SYNTHETIC INTERMEDIATES”

celumnas 1 a 3 y capitulo reivindicatorio.

% La publicacion internacional WO 2005/049586 publicada el 02 de Junio de
2005 vy titulada “PROCESS FOR PRODUCTION OF (S)-N-[[2-(1H-
TETRAZOLE-5YL] METHYL]-L-VALINE® paginas 1y 2.

Sefior Superintendent

JOSE LUIS REYES VILLAMIZAR
C.C. 79.152.473 de Usaquén
T.P. 44655 del C. Sdela J.
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in which X represents dibromomethyl, formyl, (Cj.s)al-
kyl, or a group CH(ORs)2 or CH(OH)ORSs, wherein the
or each Rsis hydrogen (Ci.3)alkyl or the two Rs’s in the
case of CH(ORs); are linked to provide a 1,3-dioxolane
or 1,3-dioxane ring, and Y represents hydrogen, 1,1-
dimethylethyl, triphenylmethyl, trimethylstannyl,
tributylstannyl, (1,1-dimethylethyl)dimethylsilyl, (1,1-
dimethylethybdiphenylsilyl, 2-cvanoethyl, or a group
CH;OPR¢ wherein Rgis methyl, phenylraethyl, 1, l-dime-
thylethyl, 2,2,2-trichloroethyl, benzyloxycarbonyl or
2,2,2-trichloroethyloxycarbonyl, Y being in position i
or 2 on the tetrazole ring. The compounds of formula ()
are useful as intermediates in the synthesis of com-
pounds possessing therapeutic activity.

13 Claims, No Drawings
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1

2«(TETRAZOL-5-YL)-1,I'-BIPHENYL.
DERIVATIVES, THEIR PREFARATION AND
THEIR USE AS SYNTHETIC INTERMEDIATES

FIELD OF THE INVENTION

The present invention relates to 2-(tetrazol-5-yl)-1,1"-
bipheny! derivatives, their preparation and their use as
intermediates in the preparation of 3-pyrazolame and
4-pyrimidinone derivatives.

BACKGROUND OF THE INVENTION

1,1"-Biphenyl-4-carboxaldehyde derivatives, corre-
sponding to the formula (1)

(] 14y]
1l

H

in which Z is either a cyano group, or a nitro group or
an alkoxycarbonyl group, are mentioned in EP-A-
0449699, :

SUMMARY OF THE INVENTION

The invention provides a compound of the general
formula (I)

N-=N vy U]

in which X represents a group selected from dibromo-
methyl, formyl, (Cj.4)alkyl, a group CH(OR:); and a

10

13

25

3

(=3

35

2

group CH(OH)ORs, wherein the or each R: is selectzd
from hydrogen and (Ci.a)alkyl or the two Rs's in the
case of CH(ORs)2 are linked to provide a heterocyclic
ring selected from 1,3-dioxolane and 1,3-dioxane, and Y
represents an atom or group and selected from hydro-
gen, 1,1-dimethylethyl, triphenylmethyl, trimethylstan-
nyl, tributylstannyl, (1,1-dimethylethyDdimethylsili,
(1,1-dimethylethyl)diphenylsilyl, 2-cyanoethyl and a
group CH20R¢, wherein Rg is a group selected from
methyl, phenyimethyl, 1,l1-dimethylethyl, 2,2,2-tri-
chloroethyl, benzyloxycarbonyl and 2,2,2-trichlorce-
thyloxycarbonyl, Y being in position 1 or 2 on the tet-
razole ring.

DETAILED DESCRIPTION OF THE
INVENTION

Preferred compounds of the invention are those
wherein X represents a group selected from dibromo-
methyl, formyl, dimethoxymethyl, 1,3-dioxolan-2-yl
and 1,3-dioxan-2-yl, and Y represents an atom or group
selected from hydrogen, 1,i-dimethylethyl, triphenvl-
methyl and methoxymethyl. More preferred com-
pounds of the invention are those wherein X represents
a group selected from dibromomethyl and formyl and Y
represents an atom or group selected from hydrogen,
1,1-dimethylethyl and triphenylmethyl. Examples of
compounds of the invention include 5-(4'-dibromometh-
yl-1,1'-biphenyl-2-yl}-2-triphenylmethyi-2H-tetrazole,
5-(4-dibromomethyl-1,1'-biphenyl-2-y1}-2-(1, 1 -dime-
thvlethyl)-2H-tetrazole, 2'-(2-triphenylmethyl-2H-tet-
razol-3-yl)-1,1-biphenyl-4-carboxaldebyde, 2'-[2-(1,1-
dimethylethyl)-2H-tetrazol-5-y1i-1,1'-biphenvl-4-car-
boxaldehyde, 5-(4'-dimethoxymethyl-1,1-biphenyl-2-
yD-2-triphenylmethyl-2H-tetrazole, 5-(4'-dimethox-
ymethyl-1,1"-biphenyl-2-y1)-2-(1.1-dimethylethyl)-2H-
tetrazole and 2'-(1H-tetrazol-5-yl)-1,1'-biphenyl-4-car-
boxaldehyde. ’

The compounds of the invention can be prepared
according to varions methods which are well known in
organic chemistry. Thus, the aldehydes of formula (Ib)
can be synthesised, according to Scheme 1, following
one or the other of the reaction sequences, depending
on the nature of the substituent Y:

(Ia) O )
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Scheme 1

{de)

~continued

In a first method, a derivative of formula (II} is 30  Another process of the invention makes it possible to

treated- with an oxidising agent, such as, for example,
ceric ammopium nitrate or potassiuxn permanganate,
Examples of the use of this method will be found in
Synthesis, 1989, 293 and in Can. J. Chem., 1976, 54, 411.
The derivatives of formula (II) in which Y is either a
hydrogen atom, or a group SoR3 where R is a (Cy_¢)al-
kyl group or a phenyl group or a cyclohexyl group, or
a triphenylmethyl group, or a 2-cyancethyl group or a
(4-nitrophenyl)methyl group are describexi in European
Patent Application EP 0291969.

In a second method, the derivatives of formula (II)
are converted to derivatives of formula (Ia), for exam-
ple by making them react with N-bromosuccinimide, in
a solvent such as carbon tetrachloride, in the presence
of an initiastor such as benzoyl peroxide or a,a'-
azoisobutyronitrile, at reflux temperature. The deriva-
tives of formula (Ia) are converted to aldehydes of for-
mula (Ib). This conversion can be carried out either by
reacﬁng with an amine such as pyridine, hydroxylam-
ine, hydrazine or morpholine and by hydrolysmg, orby
a hydrolysis catalysed by an organic or inorganic base
or acid, or by a hydrolysis catalysed by silver salts, or
bya solvolysis in an aliphatic diol or alcohol. Examples
of these types of conversions will be found in J. Labelled
Comp., 1972, 8, 397; Syn. Comm., 1981, 17, 1695; Org.
Synth, 1954, 34, 82; Tetrahedron Lert, 1984, 25, 3099.

The aldehyde functional group of the compounds of
formula (Tb) can be protected, for cxample, in the form
of an aliphatic or alicyclic acetal, to give compounds of
formula (Ic), in particular 1,3-dioxolanes or 1,3-diox-
anes, by using techniques which are well established in
organic chemistry and which are described, for exam-

35

40

45

55

60

ple, by T. W. Greene in Protective Groups in (hganic .

Synthesis, 1981, Wiley-Interscience.
U.S. Pat. No. 5,039,814 describes a process for the

65

preparation of amalogous derivatives, from organoli- .

thium compounds, which includes an intermediate stage
of transmetallation in the presence of a catalyst.

carry out a direct aryl-aryl coupling in the presence of
a catalyst, according to Scheme 2 below

_Scheme 2
Y

0

For the compounds of formula (I) in which X does
not represent the dibromomethyl group, a coupling
between a compound of formulz (2), in which M repre-
sents a metal chosen from aluminium, boron, cadminm,
copper, magnesium and zinc, and a compound of for-
mula (3), in which Y is as defined above and Z repre-
sents a bromine or iodine atom, is carried out in the
presence of a catalytic quantity of palladium or acti-
vated nickel, if necessary, with a Grignard reagent or an
aluminium hydride.

The compounds of formula (Ib) can be obtained by
hydrolysis of the compounds of formula (I) in which X
Tepresents either a group CH(ORs)z or a group

B

&
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French Patent Application FR 91 02031 and in Euro-
pean Patent Application EP.0500409. These compounds
are reacted, either with hydrazines of formula (V) or
with amidines of formula (VI), in order to prepare 3-
pyrazolene derivatives of formula (VIT) or 4-pyrimidi-
none derivatives of formula (VIII), respectively, as is
described in French Patent Application FR 91 02031
and Buropean Patent Application EP 0500409.

The example below illustrates the synthesis of a com-
pound of formula (IV), a compound converted to a
compound of formula (VII) or (VIII) according to
Scheme 3 on the previous page.

Synthesis of methyi 3-oxo-2-[[2'-(2-(1, l-dlmethylethyl)-
2H-tetrazol-5-yl)-1,1"-biphenyl-<4-yl]methyl]heptanoate.

3.6 g (12 mmol) of the compound described in Exam-
ple 4 are dissolved in 25 ml of toluene. 1.96 g {12 mmol)
of methyl 3-oxoheptanoate, 175 mg (3 mmol) of acetic
acid and 50 mg (0.5 mmol) of piperidine are added. The
mixture is brought to reflux with azeotropic separation
for 2 hours. 5 ml of solvent are removed and the mixture
is put back on reflux for $ hours. 1 ml of a solution
containing 1.2 g (20 mmol) of acetic acid and 0.35 g (4
mmol} of piperidine in 5 ml of toluene is added and the
mixture is brought to reflux for-5 hours. The solvent is
evaporated and the crude reaction product is taken up
in 80 ml of ether. This solution is washed with 40 ml of
hydrochloric acid, then with 2X40 ml of 1M sodium
carbonate and with 40 ml of water. The organic phase is
dried over magnesium sulphate, After evaporating the
solvent, 4.9 g of product are obtained in the form of a
yellow oil. The oil obtained is taken up in 80 m! of
methanol, 350 mg of palladium-on-charcoal are added
and the mixture is hydrogenated on a Parr apparatus for
3 hours. The catalyst is filtered off and the solvent is
evaporated. The crude reaction product is purified by
chromatography on-a column of silica gel by eloting
with an ethyl acetate and heptane gradient. 3.6 g of a’
pale-yellow oil are obtained.

Yield =69% H NMR (CDCl3, 5 in ppm with respect
to TMS): 8.00-7.92, m, 1H, aromatic; 7.64—7.43, m, 3H,
aromatic; 7.15, s, 4H, aromatic; 3.79, t, 1H, 7.7 Hz,
>CH—; 3.69, s, 3H, OMe; 3.15, 4, 2H, 7.7 Hz,
CHz--Ar; 2.64-2.25, m, 2H, CH,—C(0); 1.59, s, 9H,
(CHs)3; 1.62-1.41, m, 2H, CHy; 1.36-1.15, m, 2H, CHg;
0.87, t, 3H, CH3. IR (NaCl, film): 1750, 1720 cm—!

In the formulae (I} to (VIID), Ry represents either a
straight or branched (Cy.7)alkyl group, or z straight or
. branched (Cs.g)alkenyl group or a cyclo(Ca 9)alkyl(C.
6)alkyl group, R; represents either a hydrogen atom, or
a straight or branched (C).7)alkyl group, or a straight or
branched (Cj.g)alkenyl group, or a straight or branched
(Ca.9)alkynyl group, or 2 straight or branched (Cy-7)al-
koxy group, or a cyclo(Ca 7)alkyl{Cy.a)alkyl group, or a
cyclo(Cs.7)alkoxy group, or a straight or branched (C;.
7)alkylthio group, or a cyclo(Cs.7)alkylthio group, or an

optionally substituted aryl group, or an optionally sub-

stituted aryloxy group, or an optionally substituted
arylthio group, or an aryl(Cy.sjalkyl group optionally
substituted on the ring, or an aryloxy(Cj-z)alkyl gronp
optionally substituted on the ring, or an arylthio(C).3)al-
kyl group optionally substituted on the ring or a
beteroaryl(Cy.3)alkyl group optionafly substiruted on
the ring, R3 represents either a hydrogen atom, or a

straight or branched (Ci.7)alkyl group, or a straight or-

branched (Cs.9)alkenyl group, or a straight or branched
{Cs.9)alkynyl group, or an optionally substituted aryl
group, or an aryl(Ci.aJalkyl group optionally substi-
tuted on the ring, or an aryloxy(Ci.3)alkyl group op-
tionally substituted on the ring, or an arylthio(Cj.3)alkyl
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group optionally substituted on the ring, or a cyclo(Cs.
PalkyKCy.3)alkyl group, or a heteroaryl(Ci.3)alkyl
group optionally substituted on the ring, R4 represents
either a methyl group, or an ethyl group, ora |1, 1-dime-
thylethyl group, or a phenylmethyl group.

We claim:
" 1. A compound of the general formula (I)
N N

. X E

in which X represents a grbup selected from dibromo-
methyl, formyl, (Cj4)alkyl, 2 group CH(ORs): and a

N—N vy ®
/

group CH(OH)ORs, wherein the or each Rsis selected

from hydrogen and (Ci3)alkyl or the two Rs's in the
case of CH(OR3s)3 are linked to provide a heterocyclic
ring selected from 1,3-dioxolane and 1,3-dioxane, and Y
represents an atom or group selected from hydrogen,
1,1-dimethylethyl, triphenyimethyl and a group
CH20Rs, wherein Rgis a group selected from methyl,
phenyimethyl, 1,1-dimethylethyl, 2,2,2-trichloroethyl,
benzyloxycarbonyl and 2,22-trichloroethyloxycarbo-
nyl, Y being in position I or 2 on the tetrazole ring.

2. A compound according to claim 1, wherein X
represents a group selected from dibromomethyl, for-
myl, dimethoxymethyl, 1,3-dioxolan-2-yl and 1,3-diox-
an-2-yl, and Y represents an atom or group selectad

from hydrogen, 1,1-dimethylethy), triphenylmethyl and-

methoxymethyl.

3. A compound according to claim 2, wherein X
represents a group selected from dibromomethyl and
formyl and Y represents an atom or group selected from
hydrogen, 1,1-dimethylethyl and triphenylmethyl.

4. 544'-Dibromomethyl-1, 1'-b1phenyl-2-yl}-2-tn-
phenylmethyl-ZH-tetrazole.

5.  5(4-Dibromomethyl-1,1’-biphenyl-2-yl)}-2-(1,1- .

dimethylethyl)-2H-tetrazole.

6. 2'-(2-Triphienylmethyl-2H-tetrazo)-5-y1)-1,1-biphe-
nyl-4-carboxaldehyde.

7. 2-[¥«1,1-Dimethylethyl)-2H-tetrazol-5-yl}-1,1’-
biphenyl-4-carboxaldehyde,

8.  5-(4-Dimethoxymethyl-1,1"-biphenyl-2-y1)-2-tri-
phenyimethyl-2H-tetrazole.

9. 5-(4'-Dimethoxymethyl-1,1'-biphenyl-2-y1)-2-(1,1-
dimethylethyl)-2H-tetrazole.

10. 2'-(1H-Tetrazol-5-yi}-1,1'-biphenyl-4-carboxalde-
hyde.

11. A process for the preparation of a compound of
formula (Ia)

(1a)

4%
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wherein Y is an atom or group selected from hydrogen,
I,1-dimethylethyl, triphenylmethyl
CH;0Rs, wherein Rgis a group selected from methyl,
phenylmethyl, 1,1-dimethylethyl, 2,2,2-trichloroethyl,
benzyloxycarbonyl and 2,2,2-trichloroethyloxycarbo-
nyl, Y being in position 1 or 2 on the tetrazole ring,
which process comprises reacting a compound of for-
mula (1)

and a group

HiC.

with N-bromoesuccinimide under free-radical reaction
conditions.

12. The process of claim 11 further comprising sub-
jecting the compound of formula (Ia) to a hydrolysis
reaction to prepare a compound of formula (Ib)
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13. The process of claim 12 further comprising pro-
tecting the aldehyde functional group of the compound
of formula {Ib) in the acetal form to prepare a com-
pound of formula (Ic)

(e}
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PROCESS FOR PRODUCTION OF (S)-N-PENTANOYL-N-[[2'-(LH-

TETRAZOLE-5-YL)[1,1'-BIPHENYL]-4-YLIMETHYL]-L-VALINE

Technical field to which the patent relates:

International class C 07 F

The patent relates to a method of production of N-pentanoyl-N-[[2'-( | H-tetrazole-
5-y}[1,1'-biphenyl]-4-ylimethyl]-L-valine (1). Known under the generic name of
valsartan, this compound is one of the most important agents. used in antihypertensive

therapy today [Criscione et al., Brit. J Pharmacol., 110 (1993) 761].

The method of valsartan (1} synthesis described in the patent literature [Biihimayer et
al., U.S. Pat. 5,399,578 (1995)] starts with reductive alkylation of l2-cyanobipheny1—4'—
carboxaldehyde (2) with L-valine benzyl-ester (3) in the form of tosylate, which is then
converted into N-[2'-cyanobiphenyl-4-yl-methyl]-L-valine benzyl-ester (4). Acylation of
the compound 4 with valeroyl chloride results in N-pentanoyl derivate 5. In reaction of

the compound 3 with tri-n-butyltin azide in boiling xylene at a high temperature, the
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compound 3 cyano-group is converted into tetrazole ring and the compound 6 is
produced. Removal of the protecting benzyl—ester fﬁnction of the compound 6 by
hydrogenolytic debenzylation with molecular hydrogen and in the presence of
palladium on carbon as the catalyst, results in the production of valsartan (1), Scheme 1.
The described synthesis involves working with highly toxic and expensive sodium
cyanoborohydride m the phase of reductive alkylation of the compound 3 with the
compound 2, as well as with toxic tri-n-butyltin azide (see also Wittenberger et al., J

Org. Chem., 58 (1993) 4139).
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