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REYES & REYES

A B O G A D O S

SENOR

SUPERINTENDENTE DE INDUSTRIA Y COMERCIO

E. S. D.

REF: Expediente 12-068-973

TiITULO SOLICITADO: PROCESO PARA LA ELABORACION DE
COMPUESTOS ORGANICOS.

PUBLICACION: Gaceta 653 de 28/09/2012, nimero de publicacion
1487.

SOLICITANTE: NOVARTIS AG.

APODERADO: CARLOS REINALDO OLARTE GARCIA.

TRAMITE: PRESENTACION DE OPOSICION.

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 la
sociedad TECNOQUIMICAS S.A., sociedad constituida y vigente de conformidad
con las leyes colombianas, con domicilio en Cali, Valle, en ejercicio de lo dispuesto
por el articulo 42 de la Decisién 486 de 2000, muy respetuosamente me permito

formular la siguiente
I. PETICION

Sirvase negar el beneficio patentario a la solicitud contenida en el expediente 12-
068-973, por no cumplir con lo dispuesto por los articulos 14, 16 y 18 de la
Decisién 486 de 2000, con base en los fundamentos que se expondran a

continuacion.
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Il. LEGITIMO INTERES

Asiste a TECNOQUIMICAS S.A., legitimo interés para presentar esta oposicion,
pues la eventual concesion de la solicitud restringiria injustificadamente el empleo
de ciertas sustancias, derivados y procesos que a nuestro juicio carecen de nivel
inventivo, en detrimento de sus legitimos intereses comerciales. De igual manera
mis clientes estan interesados, por su misma condicion de industrias
farmacéuticas, en evitar la concesion de privilegios de patente que incumplan los
requisitos materiales de patentabilidad establecidos en las normas vigentes, y que

supongan un riesgo para la libre competencia.

Il. FUNDAMENTO DE LA OPOSICION

La solicitud colombiana en tramite que se refiere a procesos para la elaboracion
de un bloqueador de los receptores de angiotensina (ARB; también denominado
como antagonista de los receptores de angiotensina Il o antagonista del receptor
AT1), y a sales de los mismos, a intermediarios novedosos, y a los pasos del
proceso; incumple con los requisitos indispensables para otorgarsele el privilegio

de patente de invencion, tal y como se demuestra con los siguientes argumentos:

En primer lugar, y ante la revelacion textual de un “uso”, especificamente en las
reivindicaciones 14 y 15, es relevante sefialar que dicha pretension resulta
inaceptable a la luz de la Decision 486 en tanto los “usos” son una categoria
excluida del concepto de “Productos o Procedimientos” que establece el articulo
14 de la norma citada. Lo anterior, ademas, en consonancia con reiteradas

interpretaciones de la SIC sobre este punto.

En un segundo aspecto, y teniendo en cuenta que la solicitud colombiana en
tramite menciona en sus reivindicaciones 3, 4, 8, 9 y 10 un reactivo de azida,
especificamente una azida de formula R7R8MN en donde M es boro o aluminio
para la obtencion de un compuesto de férmula | (un tetrazol 5-sustituido) a partir
de un compuesto de formula IV (que comprende un grupo nitrilo) es importante
indicar que en el estado de la técnica se reporta el documento “Benzopyrones. 7.
Synthesis and Antiallergic Activity of some 2-(5-Tetazolyl)chromones” publicado en
el Journal of medicinal Chemistry, 1972, Vol. 15, N° 8. Pag 865 (D1), y en la

referencia electrénica: hitp://pubs.acs.org/cqgi-
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bin/abstract.cgi/jimcmar/1972/15/i08/f-pdf/f jm 00278a027.pdf?sessid=6006I3 vy

que textualmente dice:

Scheme I
Z 0. CO,Et O CONH,
Q™ —
]
4] 0
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" |
0 N‘z;:‘ 0__CN
p S
0
id e

The carboxylic esters, prepared'® from the appropriate 2-
hydroxyacetophenone and diethyl oxalate, reacted with
gaseous NHj at 0° to give high yields of the carboxamides.
Although several carboxamides of this kind are known,
their dehydration to the 4-oxo0-4H-1-benzopyran-2-carbo-
nitriles has not been reported. The unsubstituted carbo-
nitrile 1c¢, the orly known member of this series, was syn-
thesized'? in five stages from 2-methylchromone viz the
2-carboxaldehyde. A more convenient method is now de-
scribed through the dehydration of the carboxamide by
means of an arylsulfonyl chloride and pyridine in DMF.
Other reagents,'® such as POCl,, PCls-POCl3, SOCI,, or
P,0s, proved to be ineffective while benzenesulfonyl chlo-
ride in pyridine®® gave a low yield. 3-Chlofo-4-ox0-4H~
1-benzopyran-2-carbonitrile (17¢) was prepared by reacting
the unsubstituted nitrile (1¢) with sulfuryl chloride.
The carbonitriles were converted smoothly to the tetraz-
oles by reaction with sodium azide and ammonium chlo-
ride in DMF.?! A recent study?® showed that the pK, of

Como se puede observar, en el articulo mencionado el grupo R corresponde a una
benzopirona, y se puede obtener el grupo tetrazol mediante la conversién lenta

del grupo carbonitrilo por reaccién con una azida de sodio y cloruro de amonio

en DMF.

Resulta evidente que en ambos casos la fabricacién del grupo tetrazol se logra
mediante el tratamiento de un compuesto R-CN con una azida, en consecuencia,
la utilizacion de este tipo de reactivos azidicos, en especial los de formula

R7R8MN, carece de novedad por obra de lo revelado en el articulo antes

sefialado.
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Ahora bien, si en gracia de discusion se tratara de una solicitud novedosa por obra
de la utilizacion de 6rgano-boro-azida G érgano-alumino-azida, seria necesario

entonces demostrar la falta de nivel inventivo del proceso revelado, ante el
contenido de la solicitud colombiana CO 06-014-919 (equivalente a la publicacion

internacional W0O2005/014602), asi:

e En el capitulo descriptivo de dicha solicitud, se detalla:

“En la técnica se sabe que los derivados de tetrazol se pueden preparar
mediante la reaccion de diferentes nitrilos con azidas organicas en
rendimientos relativamente buenos. Los representantes de las azidas
correspondientes son, por ejemplo, las azidas de o6rgano-estaiio, que
tienen algun perfil toxico. Estas se tienen que manejar con un cuidado
especial en los procesos de produccion, provocan problemas ecolégicos, y
requieren de una cantidad significativa de trabajo de proceso adicional para
reciclarlas desde las aguas residuales, aumentando de esta manera
adicionalmente los costos de produccién. Los métodos para formar
tetrazol, que utilizan azidas de trialquil-amonio o azidas de tetra-alquil-
amonio, pueden formar sublimados volatiles en los reactores de
reaccion a temperaturas mas altas, que tienen el riesgo de explotar, y por

consiguiente, no son faciles de manejar en la produccién a gran escala.

Existe una fuerte necesidad de desarrollar variantes del proceso,
nuevos reactivos, e intermediarios que eliminen los inconvenientes
anteriormente mencionados. En especial, se ha hecho una gran cantidad
de esfuerzo para sustituir las azidas de organo-estafio correspondientes
con agentes alternativos que sean alternativas viables en la produccién de

tetrazoles con rendimientos suficientemente altos.

De una manera sorprendente, se ha encontrado que las azidas de
oérgano-boro y las azidas de 6rgano-aluminio se pueden utilizar como
alternativas para los compuestos de érgano-estafio correspondientes” (EL
REMARCADO ES NUESTRO)

También se revelan con anterioridad procesos de ciclacion a partir de carbonitrilos

o ciano con alquil estafio-azidas como el documento WQ094/07872 (D2) publicado
el 14 de abril de 1994, perteneciente a Abbott Laboratories y en el el documento ‘

WO09314086 (D3) publicado el 22 de julio de 1993 perteneciente a Syntex Inc.,
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Otros documentos detallan la reaccién de ciclacion del anillo tetrazol a partir de

ciano y azida derivados que no utilizan estafio, como los documentos:

- EP 0 796 852 “Process for preparation of 5-substituted tetrazoles” del 24 de

septiembre de 1997 (D4)
- EP 0120 483 “(1H-tetrazol-5-yl)-2(1H)-quinolinones” de octubre 3 de 1984 (D5)

Estos dos Ultimos documentos detallan el uso de Azida de Sodio con una amina,
caracteristica que el solicitante describe como desventajosa por la volatilidad y
riesgo de explosion de los vapores y propone entonces el uso de compuestos
organo-metalo azidicos de formula (R1) (R2) BN3 y  (R1) (R2) Al N3, que
coinciden con el reactivo R7R8MN revelado en la solicitud en cuestion.

Como vemos, en el estado del arte se encuentran muditiples ejemplos de
solicitudes en las que para obtener un grupo tetrazol se usan compuestos de tipo
nitrilo o ciano y azidas, lo que nos demuestra que al menos desde 1984 este
procedimiento es ampliamente conocido y que dados los inconvenientes
provocados por las azidas, han permitido y han conducido obviamente a los
expertos en sintesis a la bisqueda de reactivos que protejan el medio ambiente y

que permitan obtener procesos mas limpios.

De otro lado, los compuestos azidos 6rgano-boranos y azido Aluminanos se
reportan desde 1954 como lo detalla la siguiente referencia bibliografica: “Gas
Phase Synthesis, Structure, and Dissociation of Boron Triazide” J. Phys. Chem.
1995, 99, 6294- 6300 (D6) detallado en Ia referencia electrénica:
http.//pubs.acs.org/cgi-bin/abstract.cqi/jpchax/1995/99/i17/f-pdf/f j100017a007.

pdf?sessid=6006I3, describe la sintesis de borano-azidas a partir de diboranos con

HN3, y detalla:

“Similar reactions of organic azides with halogenated boron
compounds have been used by organic chemists for the

synthesis of heterocyclic ring compounds of nitrogen”
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Una traduccion libre dice:

“Similares reacciones de los compuestos érganicos azidos con borano
halogenados han sido usados por los quimicos organicos para la sintesis

de compuestos heterociclicos anillados de nitrégeno.”

De igual manera, el hecho de pretender proteger la obtencién de antagonistas del
receptor de angiotensina |l mediante el proceso descrito, si bien es cierto no se ha
encontrado una descripcion textual del mismo, se debe tener en cuenta que éste
proceso no reune el requisito de nivel inventivo ya que al igual que los documentos
citados como anterioridades la fabricacién del grupo tetrazol se lleva en

condiciones similares, es decir, que se hace reaccionar un compuesto de tipo

nitrilo con una azida adecuada para obtener un R-tetrazol, veamos:

H |
O -CN
O ‘ O, X
-
Y o)
1c —_— 1d
+ Na-N3/NH4CI/DMF (D1)
Y
CcN 4 g
<~ VoS 2
Z (), !
g - A7 N
A7y X I} o
R + Na-N3/NH4Cl/Solv (D5)

De otro lado, la patente europea EP 1714963 publicada el 25 de octubre de 2006,

revela compuestos de la siguiente férmula:

/—‘—COOCHchH5

—
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Con lo cual afecta la novedad del compuesto de formula Il de la solicitud

colombiana en tramite, en especial la reivindicacién 12.

Finalmente, y por su patente, la patente europea EP1533305 publicada el 25 de

mayo de 2005 revela:

Example 7 - 2-[(2'-Cyano-biphenyl-4-y| methyl)-pentanoyl-amino]-3-methylbutyric acid

[0037] 6.0 g (15.4 mmoles) of 4'-(4-isopropyl-5-oxo-3-pentanoyl-oxazolidin-2-yl)-biphenyl-2-carbonitrile is reacted

in 30 mi of ethanol with 3.8 g of ammonium formate (61.6 mmoles) and 2 g of 5% Pd/C catalyst. The temperature is

raised to 75°C, keeping these conditions for 3 hours. The mixture is cooled and the catalyst is filtered off. The organic

phase is concentrated under reduced pressure to a residue{to obtain 2-[(2’-cyano-biphenyl-4-yE-methyI)-pentanoy!;_j

L amino]-3-methylbutyric acid.

[0038] TH-NMR (CDCl,) (0.80-1.15 (m, 8H); 1.20-1.50 (m, 2H); 1.60-1.80 (m, 2H); 2.40-2.55 (m, 2H), 2.60-2.80 (m,

1H); 3.80 (d, 0.7 H), 3.90 (d, 0.3 H); 4.45 (d, 0.7 H), 4.50 (d, 0.3 H), 4.82 (d, 0.7H), 4.85 (d, 0.3H); 7.10-7.20 (m, 4H),

7.40-7.70 (m, 4H).

Con lo que afecta la novedad del compuesto IV revelado en la solicitud

colombiana en tramite, especialmente en la reivindicacion 13.

En conclusion, la solicitud colombiana en cuestidn carece de los requisitos
fundamentales para poder otorgarsele el privilegio de patente de invencién, en
primer lugar porque los intermediarios relacionados a los compuestos 1l y IV
carecen de novedad y porque a su vez el procedimiento de obtencién carece de
nivel inventivo puesto que usa reactivos convencionales y reconocidos en el

estado de la técnica para convertir un grupo nitrilo en tetrazoles 5-sustituidos.

Asi las cosas, y con fundamento en los argumentos expuestos a lo largo del
presente escrito, respetuosamente reitero la solicitud para que su despacho se
abstenga de conceder el privilegio de patente solicitado, y ordene en

consecuencia el archivo del expediente respectivo.

Iv. FUNDAMENTOS DE DERECHO

Son fundamentos de derecho el Capitulo |, (Requisitos de Patentabilidad) y el
articulo 42 (Oposiciones) de la Decision 486 de 2000.
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Ruego que se tengan como tales, sin perjuicio de que el Despacho considere

oficiosamente, en particular de las allegadas por el suscrito a los expedientes

mencionados en este escrito, las siguientes:

5

*

Cd

R/
%

VI

Articulo: “Benzopyrones. 7. Synthesis and Antiallergic Activity of some 2-(5-
Tetazolyl)chromones”, Journal of medicinal Chemistry, 1972, Vol. 15, N° 8.

Pag 865.
Articulo: “Gas Phase Synthesis, Structure, and Dissociation of Boron Triazide”.

J. Phys. Chem. 1995, 99, pag 6294.
EP 0 796 852 A1 “Process for preparation of 5-substituted tetrazoles” del 24 de

septiembre de 1997, paginas 19 a 21.

EP 0 120 483 A1 “(1H-tetrazol-5-yl)-2(1H)-quinolinones” de octubre 3 de 1984,
paginas 16 a 19.

La patente europea EP 1714963 publicada el 25 de octubre de 2006, capitulo

reivindicatorio.

La patente europea EP1533305 publicada el 25 de mayo de 2005. Pagina 9.

ANEXOS

Para efectos del tramite correspondiente, me permito anexar al presente escrito

los siguientes anexos:

el

Certificado de existencia y representacién legal de TECNOQUIMICAS S A.
Poder para actuar.

Constancia de pago de las tasas de tramitaciéon de oposicion.

Constancia de pago para sustentar la solicitud de prérroga a que se refiere el
articulo 42, inciso 2° de la Decision 486.

Copia para correr traslado al solicitante.

El mencionado en el acapite de pruebas.

16
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VII. NOTIFICACIONES

El suscrito recibird notificaciones en la secretaria de su Despacho o en mi oficina
localizada en la Carrera 17 No. 88-23, Oficina 205, Fax (1) 621.25.42 de esta
ciudad. Tecnoquimicas S.A., las recibira en la secretaria de su Despacho o en su
sede localizada en la Calle 23 # 7-39, de la ciudad de Cali.

Senor Superintendente,

~ —
/—\ \ ) )
JOSE LUIS REYES VILLAMIZAR
C.C. 79'152.473 de Usaquén

T.P.A. 44,655 del C.S.J.

1L



Europiisches Patentamt

0 ) European Patent Office () Publication number: 0 120 483

Office européen des brevets Al

® EUROPEAN PATENT APPLICATION
@Application number: 84103231.1 @ int.cl®: C 07 D 471/04
C 07 D 401/04, C 07 D 491/056

@ pateof filing: 23.03.84 C 07 D 491/147, A 61 K 31/47
A 61 K 31/435
//C07D215/18, C07D215/36,
C07D215/54, (C07D471/04,
221/00, 221/00)

(1)) Applicant: MERRELL DOW PHARMACEUTICALS INC.
2110 E. Galbraith Road
Cincinnati Ohio 45215(US)

(3) Priority: 25.03.83 US 478965

Date of publication of application: ) _
03.10.84 Bulletin 84/40 @ Inventor: Wright, Terry L.
545 Mount Dell Drive

Designated Contracting States: Clayton California 94517(US)

AT BE CH DE FR GB IT LI LU NL SE
Representative: Vossius Vossius Tauchner Heunemann

Rauh
Siebertstrasse 4 P,0O. Box 86 07 67
D-8000 Miinchen 86{DE)

@ {1H-tetrazol-5-yl}-2(1H)-quinolinones. .

@ {1H-Tetrazol-5-y!)-2(1H)-quinolones useful as antiallergic
agents are described herein. The compounds are prepared by
the reaction of sodium azide and ammonium chioride with an
appropriate 3-cyano-2(1H)-quinolinone.

EP 0 120 483 A1

Croydon Printing Company Ltd.

A2
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WHAT IS CLAIMED IS:

i. A compound of the formula:

wherein A is -CH= or ~N=; R is H or alkyl of 1-4C; n is
0, 1 or 2; X is H, alkyl of 1-4C, alkoxy of 1-4C, .
halogen, methylmercapto, methylsulfonyl, or two X's can
be combined as methylenedicxy; with the proviso that,
when X is methylmercapto or methylsulfonyl, then n must
be 1; and the pharmaceﬁtically acceptable salts thereof

2. A compound according to Claim 1 having the

following formula:
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wherein A is -CH= or -N=; R is H or alkyl of 1-4C; n is

0, 1 or 2; X is H, alkyl of 1-4C, alkoxy of 1l-4C,

halogen, methylmercapto, meth&lsulfonyl,'dr two X's can
be combined as methylenedioxy; with the pio&iso that,

when X is methylmercapto or methylsulfonyl, then n must
be 1; and the pharmaceutically acceptable salts_thérgof.

3. A compound according to Claim 1 having the
formula: s o

(X)—

wherein n is O, 1 or 2; X is hydrogen;.alkyl of 1-4cC,
alkoxy of 1-4C, halogen, methylmercapto, methylsulfonyl,
or two X's can be ccmbined as methylenedioxy; with the
proviso that, when X is methylmercapto or methylsul-
fonyl, then n must be 1; and the pharmaceutically
acceptable salts thereof. ' |

4. A compound according tc Claim 1 which is
3-(1H~tetrazol-5-yl)-2(1H)-quinolinone and the pharma-
ceutically acceptable salts thersof.

14
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5. A compound according to Claim 1 which is
3-(1H-tetrazol-5-yl)-2(1H)~-guinolinone.

6. A compound according to Claim 1 which is the
sodium salt of 3-(1lH-tetrazol-5-yl)-2(1H)-quinolinone.

7. A compound according to Claim 1 which is
1-methy1—3—(lHrtetrazol-S—yl)-2(1H)-quinolinone.

8. A compound according to Claim 1 which is

3-(1H-t¢trazol-5-yl)—2(1H)-naphthyridinone..

9. A process for preparing a compound of the

formula:

wherein A is -CH= or -N=; R is H or alkyl of 1-4C; n is
0, 1 or 2; X is H, alkyl of 1-4C, alkoxy of 1-~4C,
halogen, methylmercapto, methylsulfonyl, or two X's can
'be combined as methylenedioxy; with the proviso that, '
when X is methylmercapto or methylsulfonyl, then n must
be 1; and the pharmaceutically acceptable salts thereof;
which comprises reacting a cyano-2(1H)-quinolinone of

the formula:

AS
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wherein n, A, R, and X are defined as above, with
sodium azide and ammonium chloride in an inert solvent,
to give the desired tetrazole, optionally followed.by
treatment with a solution of an apprcpriate base to
give the corresponding pharmaceutically acceptable'_

salts.

10. A process according to Claim 9 for the pre-
paration of 3-(1H-tetrazol-5-yl)-2(1H)-quinolinone
" which comprises reacting 3-cyano-2(1H)-quinolinone with

sodium azide with heating.

11. A compound according to claim 1 to 8 or a pharmaceu-.
tically acceptable salt thereof for use in inhlblting the
results of antibody-antigen reactions in mammals.

12. Pharmaceutical compositions for preveﬁting and tieg-
ting allergic diseases comprising at.least one compound

according to anyone of claims 1 to 10 .and a pharmaceuticallyl

acceptable carrler, excipient or diluent. - . - S

1¢
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(19) g)

Europédisches Patentamt
European Patent Office

Office européen des brevets

(12)

(43) Date of publication:
24.09.1997 Bulletin 1997/39

(21) Application number: 97301876.5

(22) Date of filing: 20.03.1997

(51)
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(11) EP 0 796 852 A1

EUROPEAN PATENT APPLICATION

Intcle: CO7D 257/04, CO7D 403/10

(84) Designated Contracting States:
DE GB

(30) Priority: 21.03.1996 JP 64900/96
11.09.1996 JP 240713/96

(71) Applicant: Toyo Kasei Kogyo Company Limited
Osaka-shi, Osaka-fu (JP)

(72) Inventors:
» Koguro, Kiyoto, c/o Toyo Kasei Kogyo Co. Ltd.
Takasago-shi, Hyogo-ken (JP)
* Oga, Toshikaza, c/o Toyo Kasei Kogyo Co. Ltd.
Takasago-shi, Hyogo-ken (JP)

Tokunaga, Norihito,

c/o Toyo Kasei Kogyo Co. Ltd.

Takasago-shi, Hyogo-ken (JP)

Mitsui, Sunao, c/o Toyo Kasei Kogyo Co. Ltd.
Takasago-shi, Hyogo-ken (JP)

Orita, Ryozo, c/o Toyo Kasei Kogyo Co. Ltd.
Takasago-shi, Hyogo-ken (JP)

Representative: Cresswell, Thomas Anthony
J.A. KEMP & CO.

14 South Square

Gray’s Inn

London WC1R 5LX (GB)

3

(54) Process for preparation of 5-substituted tetrazoles
{67) A process for producing a 5-substituted tetrazole of formula (3):
-y
A
AN
R N
H

wherein R is an aliphatic, alicyclic, aromatic, aromatic aliphatic, aromatic alicyclic, heterocyclic or heterocyclic aliphatic
group, which process comprises reacting a nitrile with an inorganic azide salt in an aromatic hydrocarbon solvent in

the presence of an amine salt.

Printed by Jouve, 75001 PARIS (FR)
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EP 0796 852 A1
N
Pr-—<’ | O
N Et,NHCI-NaN,
COOEt -

O

NC

NaOH
HCl

Example 35

Into the same device as used in Example 34 were placed 43.5 g (0.10 mole) of ethyl ester of 1-(2'-cyanobiphenyl-
4-yl)methyl-4-(1-hydroxy-1-methylethyl)-2-propylimidazole-5-carboxylic acid, 13.1 g (0.20 mole) of sodium azide, 31.9
g (0.23 mole) of triethylamine hydrochloride and 206 ml of toluene. Thereafter, the mixture was reacted and treated in
the same manner as in Example 34, giving 27.0 g (0.06 mole) of 4-(1-hydroxy-1-methylethyl)-2-propyl-1-{4-[2-(tetra-
zole-5-yl)phenyllphenyljmethylimidazole-5-carboxylic acid (yield 60.0% based on ethyl ester of 1-(2'-cyanobiphenyl-
4-ylymethyl-4-(1-hydroxy-1-methylethyl)-2-propylimidazole-5-carboxylic acid).

Example 36

Into the same device as used in Example 34 were placed 43.5 g (0.10 mole) of ethyl ester of 1-(2'-cyanobiphenyl-
4-yl)methyl-4-(1-hydroxy-1-methylethyl)-2-propylimidazole-5-carboxylic acid, 8.5 g (0.13 mole) of sodium azide, 20.8
g (0.15 mole) of triethylamine hydrochloride and 206 ml of toluene. The mixture was reacted and treated in the same
manner as in Example 34, giving 20.3 g (0.045 mole) of 4-(1-hydroxy-1-methylethyl)-2-propyl-1-{4-[2-(tetrazole-5-yl)
phenylphenyljmethylimidazole-5-carboxylic acid (yield 45.0% based on ethyl ester of 1-(2'-cyanobiphenyl-4-yl)methyl-
4-(1-hydroxy-1-methylethyl)-2-propylimidazole-5-carboxylic acid).

Claims

1. Aprocess for producing a 5-substituted tetrazole of formula (3):
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N 3)

wherein R is an aliphatic group, an alicyclic group, an aromatic group, an aromatic aliphatic group, an aromatic
alicyclic group, a heterocyclic group or a heterocyclic aliphatic group, each group being unsubstituted or substi-
tuted, which process comprises reacting, in an aromatic hydrocarbon solvent in the presence of an amide salt, a
nitrile of formula (1):

RCN (1)
wherein R is as defined above, and an inorganic azide salt of formula (2):
M(N5), ()

wherein M is an alkali metal or an alkaline earth metal, and nis 1 or 2.
A process according to claim 1, wherein the inorganic azide salt is sodium azide.
A process according to claim 1 or 2, wherein the amine salt is triethylamine hydrochloride.

A process according to any one of the preceding claims, wherein the aromatic hydrocarbon solvent is toluene or
xylene.

A precess for producing a 1-(tetrazolylbiphenyimethyl)imidazole derivative of formula (5):

N OH
el N
N~ “COOR s
/N\
N\
\N/NH

wherein R2 is hydrogen or a C;-C, alkyl group, which process comprises reacting, in an aromatic hydrocarbon
solvent in the presence of an amine salt, a 1-(cyanobiphenylmethyl)imidazole deriviative of formula (4):
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N OH
p—l |
N COOR @)
NC

wherein R! is hydrogen or a C,-C, alkyl group, and an inorganic azide salt of formula (2):
M(Ng), 2

wherein M is an alkali metal or an atkaline earth metal, and n is 1 or 2, and, optionally, hydrolysing the obtained
compound. :

A process according to claim 5, wherein R in formula (4) is methyl or ethyi and R2 in formula (5) is hydrogen.
A process according to claim 5 or 8, wherein the inorganic azide salt is sodium azide.
A process according to any one of claims 5 to 7 wherein the amine salt is triethylamine hydrochloride.

A process according to any one of claims 5 to 8, wherein the aromatic hydrocarbon solvent is toluene or xylene.
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2.1 g of triethylamine (20.8 mmoles) and 7.9 g of valeryl chloride (65.7 mmoles) are added to the mixture, that is
refluxed for2 hours, then cooled to 25°C. The organic phase is washed three times with 50 ml of water and concentrated
under reduced pressure at 25-30°C, to obtain an oily residue. 50 ml of ethyl acetate are added and the organic phase
is washed with a weakly basic NaOH solution, then with water to neutrality. The organic phase is washed with a sodium
bisulfite solution, then with water, dried over sodium sulfate, filtered and evaporated under reduced pressure. The oily
residue is taken up with isopropanol from which the title product crystallizes (8.2 g, 21.1 mmoles; molar yield: 50%).

[0036] 'H-NMR (CDCly) (0.60-1.35 (m, 11H); 1.4 (m, 2H); 1.80-2.0 {m, 0.5H); 2.20-2.40 (m, 1H), 2.80-3.00 (m, 0.5H),
450 (s, 0.4 H), 4.7 (s, 0.6 H), 6.5 (s, 1H), 7.3 (d, 2H); 7.54 (dd, 2H).

Example 7 - 2-[(2'-Cyano-bipheny|-4-yl methyl)-pentanoyl-amino}-3-methylbutyric acid

[0037] 8.0 g (15.4 mmoles) of 4'-(4-isopropyl-5-oxo-3-pentanoyl-oxazolidin-2-yl)-biphenyl-2-carbenitrile is reacted
in 30 mi of ethanol with 3.8 g of ammonium formate (61.6 mmoles) and 2 g of 5% Pd/C catalyst. The temperature is
raised to 75°C, keeping these conditions for 3 hours. The mixture is cooled and the catalyst is filtered off. The organic
phase is concentrated under reduced pressure to a residue to obtain 2-[(2-cyano-biphenyi-4-yl-methyl)-pentanoyl-
amino]-3-methylbutyric acid.

[0038] 'H-NMR (CDCly) (0.80-1.15 (m, 9H); 1.20-1.50 (m, 2H); 1.60-1.80 (m, 2H); 2.40-2.65 (m, 2H), 2.60-2.80 (m,
1H); 3.80 (d, 0.7 H), 3.90 (d. 0.3 H); 4.45 (d, 0.7 H), 4.50 (d, 0.3 H), 4.82 (d, 0.7H), 4.85 (d, 0.3H); 7.10-7.20 (m, 4H),
7.40-7.70 (m, 4H).

Claims

1. Aprocess for the preparation of valsartan, or a pharmaceuticaily acceptable salt thereof, which comprises opening
the oxazolidinone ring in a compound having formula (1),

I W
O e

? o

CH,
H,C (II)

0

wherein Wis a

group in which Q is a protecting group; or W is a -CN group, and

a)whenWis a
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group, removing the protecting group Q; or
b) when W is a -CN group, converting it to a 5-tetrazolyl group; and, if desired, transforming the resuiting
valsartan into a pharmaceutically acceptable salt.
2. Aprocess according to claim 1, wherein the protecting group Q is selected from triphenylmethyl, tert-butyl, Cy-Cy
alkoxymethyl, methylthiomethyl, phenyi-(C,-C,)alkoxymethyl, p-methoxybenzyl, 2,4,6-trimethylbenzyl, 1-methyi-
1-phenylethyl, 2-(trimethylsilyl)ethy!, tetrahydropyranyl, piperonyl and benzenesulfonyl.

3. Aprocess accordingto claim 1, wherein the oxazolidinone ring is opened through hydrogenolysis by hydrogenation
reaction in the presence of a catalyst.

4. A process according to claim 1, wherein the oxazolidinone ring is opened through hydrogenolysis by hydrogen
transfer reaction in the presence of a catalyst and a hydrogen donor.

5. A process according to claim 3 or 4, wherein the catalyst is selected from the group of heterogeneous catalysts.

6. A process according to claim 5, wherein the catalyst is Pd/C.

7. A process according to claim 4, wherein the hydrogen donor is selected from formic acid, ammonium formate,
ascorbic acid, phosphinic acid, sodium phosphinate, 2-propanol, ethanol, benzyl alcohol, cyclohexene; cyclohex-
adiene, hydrazine, limonene, pinene and tetralin.

8. A process according to claim 7, wherein the hydrogen donor is ammonium formate.

9. A process according to any one of the above claims, wherein in a compound of formula () W is a
N
~¢ "N-a
!
N=N

group in which Q is a protecting group.
10. Valsartan having purity equal to or higher than 99% and substantially free from tin and azide derivatives.

11. A compound having formula (I1), or an isomer thereof,

I W
s

H,C (II)

wherein Wis a
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AN
~( e
N=N

group in which Q is a protecting group; or W is a -CN group.

12. A compound of formula (11}, or an isomer thereof,

CH,

H,C

2¢

(111)

wherein X is a leaving group; a-B(R,R,) group wherein R, and R,, which can be the same or different, are halogen,

hydroxy or C,-C, alkoxy; a lithium or copper atom or a halogenated metal.
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(54)  Process for the Preparation of Valsartan and its Intermediates

(57)  The present invention concerns a process for preparing valsartan of Formula I:

: OCH,CeHy N
Q Y
S
/\)\ N 9 \ N
~ . O H

)

Valsartan (1)

comprising purifying intermediate benzyl valsartan of Formula IV by crystallizing said benzyl valsartan of lower purity
from a first solvent which is a temary mixture comprising a hydrophilic solvent, a non-polar protic solvent and water;
recovering benzyi valsartan from said temary mixture followed by crystallizing benzyl valsartan from a second solvent
comprising a non-polar aprotic solvent or polar aprotic solvent or their mixture: and recovering benzyl valsartan sub-
stantially free of organotin impurity; and converting said benzyl valsartan of into valsartan
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and rendered acidic with 1N hydrochloric acid solution. The product was extracted in ethyl acetate. The title compound
after evaporation of solvent was obtained as oil with a purity of 86-88% as analyzed by HPLC assay.

[0071] Itwillbe evident to those skilled in the art that the invention is not limited to the details of the foregoing illustrative
examples and that the present invention may be embodied in other specific forms without departing from the essential
attributes thereof, and it is therefore desired that the present embodiments and examples be considered in all respects
as illustrative and not restrictive, reference being made to the appended claims, rather than to the foregoing description,
and all changes which come within the meaning and range of equivalency of the claims are therefore intended to be
embraced therein.

Claims

A process for preparing valsartan of Formula | comprises:

Valsartan (1)

a) purifying intermediate benzyl valsartan of Formula IV by crystaliizing said benzyl valsartan from a first solvent
comprising a ternary mixture of a hydrophilic solvent, a non-polar protic solvent and water; recovering benzyl
valsartan from said ternary mixture followed by re-crystallizing benzyl vaisartan from a second solvent comprising
a non-polar aprotic solvent or polar aprotic solvent or mixture thereof; and recovering benzy! valsartan at a
higher purity than the intermediate benzyl valsartan which is substantially free of organotin impurity; and

b) converting said benzyl valsartan of step (a) into valsartan.

The process as claimed in claim 1, wherein the ternary mixture comprises hydrophilic solvents selected from C, -C,
alcohols and non-polar solvents selected from Cq - Cg aromatic hydrocarbons, Cs - Cgq aliphatic hydrocarbons or
Cs - Cg alicyclic hydrocarbons, or mixtures of two or more thereof.

The process as claimed in claim 1 or 2, wherein said ternary solvent mixture has a hydrophilic organic solvent to
non-polar organic solvent ratio in the range of 1: 0.5 to 1: 30 parts, and wherein the hydrophilic organic solvent
and non-polar organic solvent to water ratio is in the range of about 1 : 0.5to 1 : 10 parts by weight relative to benzyl
valsartan.

The process as claimed in any one of claims 1 to 3, wherein the hydrophilic solvent comprises isopropanol.
The process as claimed in any one of claims 1 to 4, wherein the non-polar solvent comprises hexane or toluene.

The process as claimed in any one of claims 1 to 5, wherein the second purification solvent system has a polar
aprotic solvent to non-polar organic solvent ratio in the range of about 1 : 0 to 1 : 50 parts by weight reiative to benzyl
valsartan.

The process as claimed in any on of claims 1 to 6, wherein the second crystallizing solvent is selected from ethyl
acetate, hexane, toluene, or mixtures of two or more thereof.

The process as claimed as claimed in any one of claims 1 to 7, wherein the second crystallization solvent comprises
a binary mixture comprising a non-polar aprotic solvent and a polar aprotic solvent.

The process as claimed in claim 8, wherein the binary mixture is a combination of ethyl acetate and hydrocarbon
solvent.

10. The process as claimed in any one of claims 1 to 9, wherein step (b) comprises

11 \
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c) hydrogenation of benzy! valsartan obtained from step (b) in presence of palladium carbon characterized by
catalyst quantity less than 10 % wt/wt relative to benzy! valsartan; and
d) recovering vafsartan.

11. The process as claimed in claim 10, wherein the catalyst quantity is 2.5 - 5 wt % relative to benzyl valsartan.
12. The process as claimed in claim 10 or claim 11, wherein the recovered valsartan is dried below 60 °C.

13. The process as claimed in any one of claims 1 to 12, wherein the benzyl valsartan having less than about 1000 ppm
(parts per million) of organotin impurity as measured by atomic emission spectroscopy and less than 0.1% of benzy!
(R)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2’-(1H-tetrazol-5-yl)-biphenyl-4-yimethyl-amine isomer as
measured by HPLC area percent.

14. The process as claimed in any one of claims 1 to 13 wherein the valsartan has an enantiomeric purity greater than
89.5%.

15. The process as claimed in any one of claims 1 to 14, wherein the valsartan obtained comprises less than about
0.1% (R)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2'-(1H-tetrazol-5-y!)-biphenyl-4-yimethyl}-amine iso-
mer.

16. The process as claimed in any one of claims 1 to 15, wherein the benzyl valsartan of Formula IV is prepared from
a compound of Formula 1l

0] COOCH,CgHs

(I NC

using a tributyltinazide complex in presence of a hydrocarbon solvent.

17. The process as claimed in claim 16, wherein the tributyl tin azide is prepared in situ from tributyltinchloride and
sodium azide.

18. The process as claimed in any one of ctaims 1to 17 wherein the ternary solvent mixture comprises isopropyl aicohol,
hexane and water.

19. The process as claimed in any one of ctaims 1 to 18 wherein the second crystallization solvent is a binary mixture
comprising non-polar aprotic solvent and polar aprotic solvent.

20. The process as claimed in claim 19, wherein the second crystallization solvent is a binary mixture comprising ethyl
acetate and hexane.

21. A process according to any one of claims 1 to 20 for preparing valsartan of Formula | comprising:

a) reacting 4-bromomethyl-2'-cyanobiphenyl with L-valine benzyl ester or its acid salt characterized in that
the reaction is carried out in a heterogeneous solvent mixture comprising water and non-polar hydrocarbon
solvent, in presence of an inorganic base to obtain a compound of Formula |I;
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COOCH,CgHs
HN

(i1 NC

b) reacting the step (a) product with valeroylchloride in presence of diisopropylethylamine characterized in
that reaction is conducted in solvent selected from toluene or hexane.

¢) providing benzyl valsartan of Formula IV from the product of step (b) (Formula Ifl) using an tributyltinazide;
d) purifying said benzyl valsartan characterized by crystallizing from a first solvent which is a ternary mixture
comprising a hydrophilic solvent, a non-potar solvent and water; recovering benzyl valsartan from said ternary
mixture followed by crystallizing benzy! valsartan from a second solvent which is a binary mixture comprising
ethyl acetate and hexane; and recovering benzy! valsartan substantially free of tributyltin impurity; and

e) converting said benzy| valsartan of step (d) into valsartan using palladium carbon

f) recovering valsartan having less than 0.1% (R)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2’-(1H-
tetrazol-5-yl)-biphenyi-4-yimethyl]-amine isomer.

The process as claimed in claim 21, wherein the step (a) is carried out in presence of a catalyst selected from sodium
iodide, potassium iodide and a phase-transfer catalyst or a combination thereof.

valsartan or benzyl valsartan prepared according to the process of any one of claims 1 to 22 having less than 1000
ppm (parts per million) of organotin impurity as measured by atomic emission spectroscopy and less than 0.1 % of
benzyl (R)-N-(1-Carboxy-2-methyi-prop-1-yl)-N-pentanoyl-N-[2-(1 H-tetrazol-5-yl)-biphenyl-4-yimethyl]-amine iso-
mer as measured by HPLC area percent.

valsartan or benzyl valsartan prepared by the process of any one of claims 1 to 23, and having less than about 1000
ppm (parts per million) of organotin impurity as measured by atomic emission spectroscopy.

A pharmmaceutical composition characterized in that a high purity valsartan obtained according to any one of claims
1to 23 is put into a pharmaceutically acceptable form.

A phammaceutical composition comprising valsartan prepared according to claim 25 for the use in ameliorating
(combating) cardiovascular or hypertensive disorders in mammals.

A phamaceutical composition according to claim 25 or 26 further comprising a diuretic agent such as hydrochloro-
thiazide or chlorthalidone,

13
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Gag phase B(N;); 1s readily prepared by a spontaneous room temperature reaction between HNs and BCL.
The infrared spectrum of the reaction products exhibits srong absogptions 2 2163 and 1360 cm™! and a
weaker absorption near 1100 cw™. These features are assigned to B(Ns): by comparison with-results from
ab initio calculations of the geometry and vibrational frequencies of the molecule. B(Na)s has 2 strong UV
absorption at 230 nm. with o3 = 1.3 x 107 cm®. The density of geseous B{N:); prepared in these
experiments decays with 2 time constant near 30 min, This decay is atuibuted to dissociation at the vessel
walls, a process which leaves a visible film. Infrared spectra of films produced by either room temperature
dissociation or UV photodissociation of B(Na): exhibit festures attributable to BN, likely in the presence of

EXCRSS MHiTUgen.

Iixrira)ﬁumi)cn

Nitrogen-rich molecules are well known for their abitity to
store encigy. Recent rescarch on such species has focused on
small molecules with extrernely high proportions of nitrogen,
such as Ny, Ns, or azide-substituted compounds.!™® In this
paper, we present new infarimation about azide compounds of
boron. Apant from their ability 1o store large amounis of enerpy,
these species hold additional interest as possible precursors for
boron nitride thin films. Bogh hexagonal and cubic BN films
have many imporant applications as either wide band gap
semiconductors or as tribological coatings *

Boron azides have been known for more than forty years,
In 1954, Wiberg and Michend® synthesized boron trinzide,
B(Nx)y. by the reaction of diborans with HIN in an ether solution
at low temperature. The reaction evolved Ha to leave B(Nsls,
and the conditions were adjusted to produce an Hs yield
approximaiely 95% of that expected from the 311 swichiomerry
of the reaction. These suthors used similar methods to produce
AlNg, as well as extremely energetic adducts of B(Ns); and
Al(N3Y; with NaN; and LiN;. {n 1963, Pactzold’ reported the
synthesis of C1;BN; from the reaction of BCl; with LiNy in a
CHyCl, solution. The product was obtzined &s a crystaliine sotid
identified as trimeric dichloroboron azide, (BCI:N3k. Upon
heating 10 200 °C, the compound converted to hexachlorobo-
razole by loss of N; from the twimer and migration of the
chlotine atoms. The crystal structure of (CLBN;) was detar-
mined by Muelles” in 1971. the results confirming the trimeric
structare. Dichloroboran azide was also studied by Wiberg and
Michaud® in 1972, These zuthors produced it from the reection
of BCl; with trimethylsiisl azide in CHCl,. In 1978, Dehnicke?
reportcd the generation of azides of alumsinum, galliom, and
boren from reactions of the triiodides of these metals with indine
aZide in benzene. He recorded the infrared specira of the
monoazide prodocis, B:MN« and observed the formmation of
oligimers of these species. Alkylboron azides have been
generated using strilar methods, In 1965, Paetzold!® produced
{CH;):BN, from the reaction of (CH;),BBr and wi-n-burylsilyl
azide, obtaining the producs as an expinsive liguid. Recently,
ab initic computstiona! methods have been used to deiermine
the structitre of (CHLBN:. Similar resctions of organie azides
with halogenated boron compounds have been used by orpanic
chemists for the synthesis of heterocyolic ring compounds of

# Absisact published in Advance ACS Abstracs, Apdl 1, 1995,
O22-3654/95,2009-6204509 06050

nitrogen. Very recently, Bochmer and co-workers® reported the
synthesiz of retrzazidodiborane from the gas phase reaction
between HN; and diborane & 400 K. This species may well
be 2n interiediate in the low-temperatare, condensed phese
synthesis of boron iriazide described by Wiberg and Michaud®
in their seminal 1954 paper.

To our knowledge. beron triazide has not been explicitly
studied since Wiberg and Michaud. In this paper, we describe
& simple method for preparing B{Ns); in the gas phase by the
stoichiometric reaciion of BCl; with HNs. The IR and UV
sbsorption spectra of the molecule are- reported, and the
assignment of infrered absorption features is supported by the
resulis of ab initio caleulations of its structure and vibrational
frequencies. As expected from the catculated heat of formation,
gas phase B{¥:jyis found to be raiber short lived, and we report
measurements of its time decay al room temperatare. THermal
and photolytic dissociation of B{N;); at room temperature
produce thin films with spectroscopic fedtures similar 1o those
of boron nitride. The results suggest the atility of ihis novel

species as either 2 high-encrgy material or as a precursor for

BN films.

Experimental Methods

Boron triazide was genersted by the spontancous room
temperatuze reaction between gaseous BCly and gaseous HN,.,
Samples of HN; were produced by the well-known reaction?
of NaN; with excess stearic acid near 90 °C, The HN; was
stored in Pyrex bulbs end diloted with He to produce mixtures
which were about 8% HN: The purity of the HNy was
examired by FTIR spectroscopy, anid the absolute amount of
HN; present in the mixtures was delermined from UV sbsorption
spectra. BCl; (CP grade) was obiained from Matheson Gas
Products agd was dot pudified further before its use in these
experiments.

The gases were hendled with s Monel/stainless steel vacuum
systemy evacuaied by a mechanical pump. Presseres in the
pystem were messured with capscilance manometers. The
reageits were mixed in smdll 10 em cells used for recording
IR and UV speetra of i & large 1 L cell used for photolysis of
samples of B(Nsls. Two different smail cells were used, One
of these was a sizintess sieet cell with its internal walls coated
with halocarbon wax (Halocarbon Iinc.) to provide an easily
pussivared, ponresctive surface, This cell could be fitted with
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Benzopyrones. 7. Synthesis and Antiallergic
Activity of Some 2-(5-Tetrazolyl)chromones®
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Antisllergic properties in the chromone series appear®™
1o e larpely confined to those compounds which contain 2
carboxyl group at C-2. Replacement of a carboxyl by a §-
tetrazolyl group in-a biologically active carboxylic acid®?
has sometimes resulted in retention of activity but rarely in
an improvement in potency. This paper reports the syn-
thesis and antisliergic properties of 2 aumber of chro-
mones,” such as 1d and its substituted derivatives, which
camry & 5-tetrazolyl group at C-2. The variations in structure
are shown in Table L.

Chemistry. The title compounds which are listed in
Table 0 were prepared by the route shown in Scheme 1.

Scheme {
O COEA O CONH,
QU™ —
E]
Q Q
Ia 1h

. |
, O .,\-N"N , 0._CN
QA —
o Q
id Ie

The carboxylic esters, prepared™® from the appropriate 2-
hydroxyacetophenone and diethyl oxalate, reacted with
geseous NH; at 0° to give high yields of the carboxamides.
Although several carboxamides of this kind are known,
their dehydration to the 4-0x0-4#-]-benzopyran-2-carbo-
nitriles has not been reported. The unsubstituted carbo-
nitrile 1¢, the only known member of this series, wss syn-
thesized™ in five stages from 2-methylichromone vi the
2carboxaldehyde, A more convenient method is now de.
scribed through the dehydration of the carboxamide by
means of an arylsulfonyl chioride and pyridine in DMF.
Other reagents,”® such as POCly, PCig-POCls, SOCl3, of
P30;, proved to be ineffective while benzenesulfonyi chlo-
ride in pyridine® gave a low vield. 3-Chloro-d-ox0-4H-
1-benzopyran-2-carbonitrile (17¢) was prepared by reacting
the unsubstituted niteile (1<) with sulfuryl chicride.

The carbonitriles were converted smoothiy to the tetraz-
ales by rezction with sodium azide and emmonium chlo-
ride in DMF.*’ A recent study® showed that the pK, of
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Table L Substitoted Chiromones Synthesized

Rt
RE A0 ] R}
RN R!
B X
u, R = CQ,Et
B R} = CONH,
o R = CH
s R = S-tetrazolyl
Compd
No. R® R R R* R* b
1 H H H B H O
2 Me B H H H Lo
3 H H Me B H 0
4 #H H H Me H O
% H H H b e Q
& H Me H Me H L8]
7 H H a H H 0
8 H # Br 5] H Q
9 KB H Br H Br 0
10 H H Me H B L4)
i1 H iNe H B H Q
12 R H H OMe H 0
13 # H H OCH,Ph H Q
14 H B Ny, H H O
15 H H NO, H M= 0
16 H H H H H s
17 a H H H H 0

4.ox0-4H- 1-benzopyran-2-carboxylic 4cid was 2.96. The
fow solubility of the corresponding tetrazole (1d) in water
and ethanol caused difficuities in the accurate defermina.
tion of its pK, but, using a potentiometric method, 2
value (2.8) was obtained which showed that the acidity of
both carboxylic acid and tetrazole are comparahle.

Biological Results, The tetrazoles were screened for anti-
allergic activity in rats by means of the passive cutaneous
eriaphylaxis test using an extract of Nipposfrongylus brastii-
ensis es antigen® and disodium cromoglycate es standard.
Those compounds which showed activity comparable with
or beiter than disedium cromoglycate are listed in Table II1.
Although the nature of the test makes it difficult to quantify
the results, 1d, 34, 4d, and 14d are apprecisbly more potent
than the standard drug, Substitution by alkyl or halogen at
C-3 or C-8 lowers activity as does the replacement of the 4
ox0 by 4-thioxo group. The activity level is very susceptible
to cornparatively small changes in the substituents gt C7
(¢f: 44, 124, and 13d). This study shows that 2 carboxyl
group in chromone-2-carboxylic acids may be sdvantagecusly
replaced by 2 tetrazolyl group which confers a comparable
degree of acidity an the molecule.

Four compounds, 2b, 2¢, 9d, and 14b, showed activity
similar to aspirin in reducing writhing induced by phenyl-
quinone® but were almost inactive in the hot plate test.*
The oral LD«p values of all the compounds in mice were
greater than 100 mgfke.

Experimental Section

Melting points were determined on a Relobert hot stage sppac-
atus using 3 calibraned thermometer, A fow walite for the ¥ tontent
of o few tetrazoles wes obiained aithough the combustion time wus
increased sutecommended by the manafacturers of the insirument
(Hewlett Peekard).

General Method of Synthesis. (a) Ethyl 4-Ox0-4H-1-benzopyran-
2carboxyletes. The esters were prepared by the method of Zapor-
evskif, #f ol ** The foliowing now substitited 4-0xo-4#- 1 bentopyran:
2-carboncylicarids ffrom ELDH) were oblained from the estars by
hydrolysis with a mixture of HCl and AcOH (analyred for Cand
HY: B-methyl, mp 272273 dee; 3, 7-dimethyl, mp 251=282° dec
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Antisllergic properties in the chromone series appear®™
1o e larpely confined to those compounds which contain 2
carboxyl group at C-2. Replacement of a carboxyl by a 5-
tetrazolyl group in-a biologically active carboxylic acid®?
has sometimes resulted in retention of activity but rarely in
an improvement in potency. This paper reports the syn-
thesis and antisliergic properties of 2 aumber of chro-
mones,” such as 1d and its substituted derivatives, which
camry & 5-tetrazolyl group at C-2. The variations in structure
are shown in Table L.

Chemistry. The title compounds which are listed in
Table 0 were prepared by the route shown in Scheme 1.

Scheme {
O COEA O CONH,
QU™ —
E]
Q Q
Ia 1h

. |
, O .,\-N"N , 0._CN
QA —
o Q
id Ie

The carboxylic esters, prepared™® from the appropriate 2-
hydroxyacetophenone and diethyl oxalate, reacted with
geseous NH; at 0° to give high yields of the carboxamides.
Although several carboxamides of this kind are known,
their dehydration to the 4-0x0-4#-]-benzopyran-2-carbo-
nitriles has not been reported. The unsubstituted carbo-
nitrile 1¢, the only known member of this series, was syn-
thesized™ in five stages from 2-methylichromone via the
2carboxaldehyde, A more convenient method is now de.
scribed through the dehydration of the carboxamide by
means of an arylsulfonyl chioride and pyridine in DMF.
Other reagents,”® such as POCly, PCig-POCls, SOCl3, of
P30;, proved to be ineffective while benzenesulfonyi chlo-
ride in pyridine® gave a low vield. 3-Chloro-d-ox0-48-
1-benzopyran-2-carbonitrile (17¢) was prepared by reacting
the unsubstituted niteile (1<) with sulfuryl chicride.

The carbonitriles were converted smoothly to the tetraz-
ales by rezction with sodium azide and emmonium chlo-
ride in DMF.®’ A recent study® showed that the pK, of
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Table L Substitoted Chiromones Synthesized
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B X
u, R = CQ,Et
B R} = CONH,
o R = CH
s R = S-tetrazolyl
Compd
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2 Me B H H H Lo
3 H H Me B H 0
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4.ox0-4H- 1-benzopyran-2-carboxylic 4cid was 2.96. The
fow solubility of the corresponding tetrazole (1d) in water
and ethanol caused difficuities in the accurate defermina.
tion of its pK, but, using a potentiometric method, 2
value (2.8) was obtained which showed that the acidity of
both carboxylic acid and tetrazole are comparahle.

Biological Results, The tetrazoles were screened for anti-
allergic activity in rats by means of the passive cutaneous
eriaphylaxis test using an extract of Nipposfrongylus brastii-
ensis es antigen® and disodium cromoglycate es standard.
Those compounds which showed activity comparable with
or beiter than disedium cromoglycate are listed in Table II1.
Although the nature of the test makes it difficult to quantify
the results, 1d, 34, 4d, and 14d are apprecisbly more potent
than the standard drug, Substitution by alkyl or halogen at
C-3 or C-8 lowers activity as does the replacement of the 4
ox0 by 4-thioxo group. The activity level is very susceptible
to cornparatively small changes in the substituents gt C7
(¢f: 44, 124, and 13d). This study shows that 2 carboxyl
group in chromone-2-carboxylic acids may be sdvantagecusly
replaced by 2 tetrazolyl group which confers a comparable
degree of acidity an the molecule.

Four compounds, 2b, 2¢, 9d, and 14b, showed activity
similar to aspirin in reducing writhing induced by phenyl-
quinone® but were almost inactive in the hot plate test.*
The oral LD«p values of all the compounds in mice were
greater than 100 mgfke.

Experimental Section

Melting points were determined on a Relobert hot stage sppac-
atus using 3 calibraned thermometer, A fow walite for the ¥ tontent
of o few tetrazoles wes obiained aithough the combustion time wus
increased sutecommended by the manafacturers of the insirument
(Hewlett Peekard).

General Method of Synthesis. (a) Ethyl 4-Ox0-4H-1-benzopyran-
2carboxyletes. The esters were prepared by the method of Zapor-
evskif, #f ol ** The foliowing now substitited 4-0xo-4#- 1 bentopyran:
2-carboncylicarids ffrom ELDH) were oblained from the estars by
hydrolysis with a mixture of HCl and AcOH (analyred for Cand
HY: B-methyl, mp 272273 dee; 3, 7-dimethyl, mp 251=282° dec
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

NIT : 800.176.089-2

%g RECIBO DE CAJA
Industria y Comercio
SUPERINTENDENC!IA

No. 12 - 141249

Bogoté D.C., Diciembre 20 de 2012 - 16:22:17

RECIBIDO DE : REYES Y REYES ABOGADOS

NI 900.048.328

*** Soporte del Pago ***

TIPQ PAGO _BANCO CUENTA No PAGO FECHA PAGO VB PAGO
CONSIGNACION BANCO DE BOGOTA 062754387 144444160 19/12/2012 4.100.000.00
iCONSIGNACION BANCO DE BOGOTA 062754387 144444171 19/12/2012 560.000.00
CONSIGNACION BANCO DE BOGOTA 062754387 144444182 19/12/2012 415.000.00
CONSIGNACION BANCO DEBOGOTA 062754387 144444215 19/12/2012 315.000.00
CONSIGNACION BANCO DE BOGOTA 062754387 1144444156 19/12/2012 2.860.400.00

*** Conceptos Pagados ***
CANT. RENTISTICO CONCEPTO Vr.UNDITARIO Vr.CONCEPTO
150005-01-04 PRESENTAGION DE OBSERVACIONES 1632 QPOSICION NUEVA CRACION/ 315.000.00 $§1 gggggg

SON: “*TRESCIENTOSQUINCE MIL PESOS MONEDA CORRIENTE***

Responsable:

A

Recibo de Caja Aplicado al Expediente No.

SUPERINTENDENCIA DE INDUSTRIA Y COCMERCIO

I

DLERN!
-00005

-00

MR

00

Fecha: 2012-12-27 12:02:55 Dep. 2020 DIR.NUEVASCR

Tra. 11 PATENTEIYII
Act. 400 OPOSIOBSERVTER

Folios:

Sede Centro: Carrera 13 No. 27 - 00 Pisos 3,4,5 y 10 Bogotd, D.C.- Colombia

Eve: 378 FASENACIONALI
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
NIT : 800.176.089-2

-/-

. Industria Comercio

N

SUPERINTENDENCIHA

RECIBO DE CAJA

No. 12 - 141250

Bogota D.C., Diciembre 20 de 2012 - 16:22:17

RECIBIDO DE : REYES Y REYES ABOGADOS

NI 900.048.328

*** Soporte del Pago ***

TIPO PAGO BANCO CUFNTA No PAGO FECHA PAGO VR PAGO
CONSIGNACION BANCO DE BOGOTA 062754387 144444160 19/12/2012 4.100.000.00
CONSIGNACION BANCO DE BOGOTA 062754387 144444171 19/12/2012 560.000.00
CONSIGNACION BANCO DEBOGOTA 062754387 144444182 19/12/2012 415.000.00
CONSIGNACION  BANCO DE BOGOTA 062754387 14343343275 1971272012 375.000.00
CONSIGNACION BANCO DE BOGOTA 062754387 1144444156 19/12/2012 2.860.400.00
*** Conceptos Pagados ***
CANT. RENTISTICO CONCEPTO Vr.UNDITARIO Vr.CONCEPTO
1 50005-01-08 PRORROGA DE TERMINOS 1((5)0% PA%BE%?(‘;?&‘N?FE_ORROGA DE TERMINOS 100.000.00 $} 8888888

SON: **CIEN MIL PESOS MONEDA CORRIENTE***

Responsable:
_i-*i-_

Recibo de Caja Aplicado a! Expediente No.

Sede Centro: Carrera 13 No. 27 - 00 Pisos 3,4,5 y 10 Bogot4, D.C.- Colombia
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. -42- :02:55
?ech1a 1 2%1A2T1E2N$7EI1Y2H0 Eve: 378 EA%ENAC\ONALI
Argt'. 400 OPOSIOBSERVTER Folios: 3

Web: www.sic.gov.co e-mai: info@sic.gov.co Conmutador: (571) 5870000 Fax: (571) 5870284 Linea: 018000-910165 Call Center: (571) 6513240

, Diciembre 20 de 2012 - 16:22:19
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