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TRADUCCION OFICIAL No. 208/06 de un documento escrito en inglés, el cual
para su identificacion se sella con el sello del Traductor. Esta es una
Traduccion Oficlal efectuada el dia 5 de junio de 2006 por la Sra. Maria Teresa
Lara, c.c. 41.568.055 de Bogota, Traductora Oficial segun Resolucién No.

01016 del 2 de octubre de 1998, expedida por el Ministerio de Justicia.
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Declaracidn Juramentada (Affidavit) de WYETH respecto de solicitud de
patente para “Proceso para la Preparacion de Inhibidores de la Tubulina”.
Certificacion notarial suscrita por Barbara A. Kiely, Notario Publico del estado

de Nueva Jersey, y legalizaciones subsiguientes.

AM101480L
DECLARACION JURAMENTADA

Yo, Michelle L. McGowan, Asociada para Legalizaciones, Wyeth, certifico
por la presente que la copia adjunta ha sido comparada con la Cesién original
(para el expediente No. AM101480L de Wyeth correspondiente a la U.S.S.N.
60/527,931, y cualquier equivalente legal de la misma en un pais extranjero,
para el invento titulado: “PROCESO PARA LA PREPARACION DE INHIBIDORES
DE LA TUBULINA") fechada el 8 de diciembre de 2003 de Yanzhong Wu, Jean
Schmid, Jay Thomas Afragola, David Blue y Semiramis Ayral-Kaloustian a

Wyeth y que la citada copla es fiel copia del original.

Dado a los 8 dias del mes de febrero de 2006, en Madison, Nueva

Jersey, Estados Unldos de América.

Wyeth
(Fdo.) Michelle L. McGowan

Michelle L. McGowan
Asociada para Legalizaciones
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PARA USO EN COLOMBIA

RECONOCIMIENTO
Estado de Nueva Jersey )
)
)

Condado de Morris

A los 8 dias del mes de febrero de 2006, ante mi personalmente
comparecio Michelle L. McGowan, Asociada para Legalizacionés de Wyeth, a
quien conozco y de quien me consta que es la persona descrita en el

instrumento anterior y quien lo suscribié, y reconocié ante mi haber suscrito el

mismo.

(Fdo.) Barbara A. Kiely
Notario Piblico
(Sello notarial
en relieve)

[Sello] Barbara A. Kiely ID. 33893
Notario Publico de Nueva Jersey
MI comisién expira el 20 de junio de 2009

Expediente No: AM101480 L1
Patente

Para: [X] Derechos en los E.U. y/o [X] Extranjeros
Para: [X] Solicitud en los E.U. 0 [ ] Patente de los E.U.

Cesién de Invento

En virtud del pago por la CESIONARIA al CEDENTE de

contraprestaclién valida, el recibo de la cual se reconoce por el presente, el
CEDENTE:

(1) Nombre Completo del Inventor: Yanzhong WU

Residencia: 1580 Pelham Parkway S., Apt. 4K, Bronx, NY 10461
Ciudadania: Estados Unidos de América
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(2) Nombre Completo del Inventor: Jean SCHMID

Residencia: 17 Jeffrey Drive, Chester, NY 10918
Ciudadania: Canada

(3) Nombre Completo del Inventor: Jay Thomas AFRAGOLA

Residencia: 141 Heitman Drive, Apt. F, Spring Valley, NY 10977
Ciudadania: Estados Unidos de América

(4) Nombre Completo del Inventor: David BLUM

Residencia: 3 Saddle Horn Drive, Upper Saddle River, N 07458
Ciudadania: Estados Unidos de América

(5) Nombre Completo del Inventor: Semiramis AYRAL-KALOUSTIAN

Residencia: 484 Carrollwood Drive, Tarrytown, NY 10591
Ciudadania: Estados Unidos de Ameérica

por la presente vende, cede y traspasa a la CESIONARIA:

Wyeth

Five Giralda Farms

Madison, Nueva Jersey 07940
y los sucesores, cesionarios y representantes legales de la CESIONARIA, todo
derecho, titulo e interés para los Estados Unidos y sus posesiones territoriales
y en todos los paises extranjeros, incluyendo todo los derechos a reclamar

prioridad, en y sobre el invento titulado:

PROCESO PARA LA PREPARACION DE INHIBIDORES DE LA TUBULINA

e inventado por la CEDENTE y los siguientes Inventores adicionales, en caso

de haberlos:

y la cual se encuentra en
[marcar y completar (a), (b), (c), (d) o {e)]
(a) [ ] solicitud de patente de los E.U. de Igual fecha que la presente

(b) [ ] solicitud de patente de los E.U. suscrita el:
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(c) [X] solicitud provisional de los E.U., no presentada aln, que

nombra al(los) inventor(es) anterior(es) para el Invento de la
referencla

[X] etiqueta de correo expreso no.: EU673382125US

(d) [ ] Solicitud de Patente de los E.U. No. presentada
el:
(e} [ ] Patente de los E.U. No, expedida el:

[marcar también si se estan cediendo solicitud(es) extranjera(s)]

)] [X] vy cualquier equivalente legal de las mismas en un pais
extranjero,

incluyendo el derecho a reclamar prioridad, incluidas todas y cada una de las
mejoras alli divulgadas, y en y sobre todas las Patentes que hayan de
obtenerse para dicho Invento en virtud de la solicitud anterior o cualquier
solicitud provisional, no provisional, de continuacién, divisional, de renovacion

o sustituta de la misma posteriormente presentada, y respecto de Patentes

cualquier reemision o reexamen de las mismas.

El CEDENTE pacta por el presente que no se ha hecho ni se hara ni se

realizard ninguna cesién, venta, acuerdo o gravamen que pudiese entrar en

conflicto con esta cesidn.

El CEDENTE autoriza a la CESIONARIA a presentar solicitudes y recibir
Patentes para dicho invento en cualquiera de dichos paises en su propio

nombre, 0 en nombre de la CEDENTE, a su eleccién.

El CEDENTE pacta y acuerda suscribir u obtener cualquier garantia
adicional necesaria del titulo sobre dicho invento y cualquier Patente que
pueda emitirse para la misma, en cualquier momento, y a solicitud y por
cuenta de la CESIONARIA entregar cualquier testimonio en cualquier

interferencia, litigio o proceso relacionado con la misma y otorgar todos los
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documentos que puedan ser necesarios o convenientes para perfeccionar e!
titulo sobre dicho invento o cualquier Patente que pueda otorgarse para la
misma en la CESIONARIA, sus sucesores, cesionarios u otros representantes
legales y que, en cualquier momento, a solicitud y por cuenta de la
CESIONARIA suscriba cualquier continuaclén, continuacién en parte, solicitud
divisional, renovaciéon o sustituta de la misma, y en cuanto a Patentes y
reemision o reexamen de las mismas, 0 cualquier otra solicitud adicional de
Patente para dicho invento o cualquier parte del mismo, todas las cuales
solicitudes y cualesquiera Patentes que se expidan sobre las mismas son por
la presente cedidas a la CESIONARIA, y hard todo los juramentos o
declaraciones licitos, y realizard todo los actos licitos requeridos para adquirir
las mismas, sin otra compensacion, pero por cuenta de la CESIONARIA, sus

sucesores, cesionarios u otros representantes legales.

Ei CEDENTE autoriza y solicita al Comisionado de Patentes expedir todas
y cada una de las Patentes de los Estados Unidos para dicho invento,

resultantes de cualquiera de las anteriores solicitudes para su CESIONARIA.

(Fdo.) Yanzhong WU Dic. 8, 2003
Yanzhong WU Fecha

RECONQCIMIENTO

Estado de Nueva York }
SS:
Condado de Rockland }
A los 8 dias del mes de diciembre de 2003, compareci6é personalmente ante mi
Yanzhong WU, a quien conozco como la misma persona descrita y que otorgd

el instrumento anterior, y reconocié haber otorgado el mismo, por su propia

voluntad y para los propdsitos alli sefialados.
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(Fdo.) Daniel B. Moran

Notario Publico
[Sello] DANIEL B. MORAN
Notario Plblico, Estado de Nueva York
No. 01M04944023

Habilitado en el Condado de Rockland
La comisidon expira el 14 de noviembre de 2006

(Fdo.) Jean SCHMID Dic. 8, 2003
Jean SCHMID Fecha

ECONOCIMIENTO

Estado de Nueva York }
SS:
Condado de Rockland }
A los 8 dias del mes de diclembre de 2003, comparecié personalmente ante mi
Jean SCHMID, a quien conozco como la misma persona descrita y que otorgéd

el instrumento anterior, y reconocié haber otorgado el mismo, por su propia

voluntad y para los propésitos alll sefialados.

(Fdo.) Daniel B. Moran
Notario PUblico

[Sello] DANIEL B. MORAN
Notario Publico, Estado de Nueva York
No. 01M04944023
Habilitado en el Condado de Rockland
La comision expira el 14 de noviembre de 2006
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(Fdo.) Jay Thomas Afragola Diciembre 8, 2003
Jay Thomas AFRAGOLA Fecha

RECONQCIMIENTO
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Estado de Nueva York }

SS:
Condado de Rockland }

A los 8 dias del mes de diciembre de 2003, comparecié personalmente ante mi

Jay Thomas AFRAGOLA, a quien conozco como la misma persona descrita y

que otorgé el instrumento anterior, y reconocié haber otorgado el mismo, por

su propia voluntad y para los propésitos alli sefialados.

(Fdo.) Daniel B. Moran

Notario Piblico
[Sello]

DANIEL B. MORAN
Notario Pdblico, Estado de Nueva York
No. 01M04944023
Habilitado en el Condado de Rockland
La comision expira el 14 de noviembre de 2006
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;‘;;5 (Fdo.) David Blum Diciembre 8, 2003
EEGF David BLUM Fecha

ga3e

L H

RECONOCIMIENTO
Estado de Nueva York }

sS:
Condado de Rockland }

A los 8 dias del mes de diciembre de 2003, comparecié personalmente ante mi
David BLUM, a qulen conozco como la misma persona descrita y que otorgd el

instrumento anterior, y reconoclé haber otorgado el mismo, por su propia

voluntad y para los propdsitos alli sefialados.

(Fdo.) Danlel B. Moran

Notario Publico
[Sello] DANIEL B. MORAN

Notario Publico, Estado de Nueva York
No. 01M0D4944023
Habilitado en el Condado de Rockland
La comisidon expira el 14 de noviembre de 2006
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(Fdo.) Semiramis Ayral-Kaloustian Dic. 8, 2003
Semiramis AYRAL-KALOUSTIAN Fecha

RE OCIMIENTO
Estado de Nueva York }

Ss:
Condado de Rockland }

A los 8 dias del mes de diciembre de 2003, comparecié personalmente ante mi
Semiramis AYRAL-KALOUSTIAN, a quien conozco como la misma persona

descrita y que otorgd el instrumento anterior, y reconocié haber otorgado el

mismo, por su propia voluntad y para los propdsitos alli sefialados.

(Fdo.) Danlel B. Moran
Notario Publico

[Sello] DANIEL B. MORAN
Notario Publico, Estado de Nueva York
No. 01M04944023
Habilitado en el Condado de Rockland
La comisién expira el 14 de noviembre de 2006

APOSTILLE
(Convention de La Haye du 5 octobre 1961)

1. Pais: Estados Unidos de América

2. Este documento publico ha sido firmado por: Barbara A. Kiely

3. actuando en calidad de: Notario Plblico de Nueva Jersey

4, lleva el sello/timbre de: Barbara A. Kiely, Notario
CERTIFICADO

5. en Trenton, Nueva Jersey

6. el dia 10 de febrero de 2006

7. por Bradley I. Abelow, TESORERO DE NUEVA JERSEY
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8. No. A251415

9. Sello/Timbre:

(Sello del Estado
de Nueva Jersey)

10. Firma
(Fdo.) Bradley Abelow

— o mmm mm mm m wmm mmm mmm Emm mmm o mm mmm A o M
- — —— I — B — R —

La anterior es traduccién fiel y completa del documento en referencia, de la
cual se deja copia en este archivo para su confrontacién.
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{FeseolowD.

Maria Teresa Lara R.

c.c. 41.568.055 de Bogota
Traductora Oficial segin
Resolucion No. 01016 del
2 de octubre de 1998, del
Ministerio de Justicia
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APOSTILLE

(CONVENTION DE LA HAYE DU 5 OCTOBRE 1961)

1. COUNTRY: UNITED STATES OF AMERICA

| 2. THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY:

BARBARA A KIELY

={| 3. ACTING IN THE CAPACITY OF:

NOTARY PUBLIC OF NEW JERSEY

: 4. BEARS THE SEAL/STAMP OF:

BARBARA A KIELY, NOTARY
CERTIFIED

AT TRENTON, NEW JERSEY
THE 10TH DAY OF FEBRUARY 2006
BY: Bradley I. Abelow, NEW JERSEY TREASURER

NO. A251415

O W~ W

SEAL/STAMP: L. 10. SIGNATURE
\
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AM101480L

AFFIDAVIT

I, Michelle L. McGowan, Legalization Associate, Wyeth, do hereby certify that
the attached copy has been compared with the onginal Assignment (for Wyeth’s Docket
No. AM101480L corresponding to U.S.8.N. 60/527,931, and any legal equivalent thereof
1n a foreign country, for the invention entitled: “PROCESS FOR THE PREPARAITON
OF TUBULIN INHIBITORS”) dated December 8, 2003 from Yanzhong Wu, Jean
Schmid, Jay Thomas Afragola, David Blum and Semiramis Ayral-Kaloustian to Wyeth
and that the said copy 1s a true copy of the original.

Dated this 8th day of February, 2006, at Madison, New Jersey, United States of
America.
Wyeth

Michelle L. McGowan
Legalization Associate
TO BE USED IN COLOMBIA

ACKNOWLEDGMENT

State of New Jersey )

)
County of Morris )

On this 8th day of February, 2006, before me personally appeared Michelle L.
McGowan, Legalization Associate of Wyeth, to me known and known to me to be the
individual descrnibed in and who executed the foregoing instrument, and he acknowledged

to me that he executed the same. ;

Notary Public
Barbara A. Kiely ID. 33893

Notary Public of New Jersey
My Commission Expires June 20, 2009
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Patent

For: X U.S. and/or Foreign Rights
For [X] US. Application or [] U.S. Patent '

Assignment of Invention
In consideration of the payment by ASSIGNEE to ASSIGNOR of good and valuable

consideration, the receipt of which is hereby acknowledged,
ASSIGNOR:

M

Full Name of Inventor: Yanzhong WU
Residence: 1580 Pelham Parkway S., Apt 4K, Bronx, NY 10461
Citizenship. United States of America

(2)

Full Name of Inventor: Jean SCHMID
Residence: 17 Jeffrey Drive, Chester, NY 10918
Citizenship" €amadian Caraola J.5. {,7%

(3

Full Name of Inventor: Jay Thomas AFRAGOLA
Residence. 141 Heitman Drive, Apt. F, Spring Valley, NY 10977
Citizenship: United States of Amenica

(4)

Full Name of Inventor David BLUM
Residence: 3 Saddle Hom Drive, Upper Saddle River, NJ 07458
Citizenship: United States of America

5

Full Name of Inventor. Semiramis AYRAL-KALOUSTIAN
Residence: 484 Camoliwood Drive, Tarrytown, NY 10591
Citizenship: United States of Amenca

(6)

Full Name of Inventor:
Residence:
Citzenship:

hereby sells, assigns and transfers to ASSIGNEE

Wyeth
Five Giralda Farms
Madison, New Jersey 07940

AssignmentNawApp dot — Rev 8/03 Page 10f5 Assignment of invention
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Patent

and the successors, assigns and legal representaﬁves of the ASSIGNEE the entire right, title
and interest for the United States and its territorial possessions and in all foreign countrigs,
including all rights to claim pnority, in and to the invention entitled:

PROCESS FOR THE PREPARATION OF TUBULIN INHIBITORS

and invented by ASSIGNOR and the following additional inventors, if any:

and which 1s found in
[check and complete (a), (b), (c), (d) or (e)]
(a) U.S. patent application executed on even date herewith.
(b} U.S. patent application executed on.
{c) U.S. provisional application, not yet filed, naming the above inventor(s) for
the above-entitled invention
X Express mail label no.: EU673382125U8
U.S Patent Application No. filed on:
" U.S. Patent No. issued on

X0

(d)
(e)

[also check (f) if foreign application(s) is(are) also being assigned]

OO

H DBJ and any legal equivalent thereof in a foreign country,

including the right to claim priority, including any and all improvements disclosed therein, and
in and to all Letters Patent to be obtained for said invention by the above application or any
subsequently filed provisional, nonprovisional, continuation, divisional, renewal, or substitute
thereof, and as to Letters Patent any reissue or re-examination thereof,

ASSIGNOR hereby covenants that no assignment, sale, agreement or encumbrance
has been or will be made or entered into which would conflict with this assignment.

ASSIGNOR authorizes ASSIGNEE to make applications for and to receive Letters
patent for said invention in any of said countries In its own name, or in ASSIGNCR’s name,
at its election.

ASSIGNOR covenants and agrees to execute or procure any further necessary
assurance of the title to said invention and any Letters Patent which may issue therefore and
to, at any time, upon the request and at the expense of ASSIGNEE deliver any testimony in
any interference, litigation or proceeding related thereto and execute all papers that may be
necessary or desirable to perfect the title to said invention or any Letters Patent which may
be granted therefore in ASSIGNEE, its successors, assigns or other legal representatives,
and that to, at any time, upon the request and at the expense of ASSIGNEE execute any
continuation, continuation-in-part, divisional, renewal or substitute thereof, and as to Letters
Patent and reissue or re-examination thereof, or any other additional applicaticns of Letters
Patent for said invention or any part thereof, all of which applications and any Letters Patent
issuing thereon are hereby assigned to ASSIGNEE, and will make all rightful oaths or
declarations, and do all lawful acts requisite for procunng the same therein, without further
compensation, but at the expense of ASSIGNEE, its successors, assigns or other legal
representatives.
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PROCESS FOR THE PREPARATION OF TUBULIN INHIBITORS
FIELD OF THE INVENTION

The present invention relates to a process for the preparation of
triazolopyrimidine dicarboxylic acid salts which are tubulin inhibitors useful in the
treatment of cancar.

BACKGROUND OF THE INVENTION

There is still @ nesd in the an for cytotoxic agents for use in cancer therapy.
In particular, there is a need for cylotoxic agents which inhibit or treat the growth of
tumors which have an effect similar to paclitaxel and interfere with the process of
microtubule formation. Additionally, there is a need in the art for agents which
accelerate tubulin polymerization and stablilize the assembled microtubules.

Antimlcrotubule drugs are a major category of anticancer agents (Rowinsky,
E.K., and Tolcher, AW. Antimicrotubule agents. In: V.T. Devita, Jr., S. Hellman, and
S.A. Rosenberg (eds.), Cancer Principles and Practice, Ed. 6, pp. 431-452.
Philadelphia: Lippincott Williams and Wilkins, 2001). Antimicrotubule drugs work by
Interfering with the function of cellutar microtubules, particularly the mitotic spindle.
The disruption of normal spindle function leads to apoptotic cell death.

Many tumors are inherently resistant (e.g., colon tumors) or become resistant
after muttiple cycles of treatment, at least in part due to the expression of drug
transporters located In cancer cell membranes that pump the drugs out of celis and
thereby decrease their efficacy (Gottesman, M.M. Mecheanisms of cancer drug
resistance. Annu. Rev. Med., 53: 615-627, 2002). The best known of these
transporters I1s P-glycoprotein. Accordingly, there is a need for new agents with
taxane-like effects on microtubule polymerization that are not substrates of P-
glycoprotein or other such pumps and that therefore will overcome this cause of
taxane resistance in patients,

It is an advantage to provide new compounds which provide a methed of
treating or inhibiting cell proliferation, neoplastic growth and malignant tumor growth
in mammals by administering compounds which have paclitaxel iike anticancer
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activity. It is an additional advantage to provide new compounds which provide a
method for treating or Inhlbiing growth of cancerous tumors that express multiple
drug resistance (MDR) or are resistant because of MDR. It is an additional
advantage to provide new compounds which provide a method of treating or
inhibiting the growth of cancerous tumors in a mammat with inherent or acquired
resistance to chemotherapeutic agents and in particular antimitotic agents.

Accordingly, while there Is ongoing research for new clinical candidates there
Is also a search for new and improved methods of preparation of those selected
clinical candidates.

Described in WO 02/02563 A2 is the use of trlazolopyrimidines having the
structural formula

Rl
. N-N"X R

g4 N’LN A

in cancer therapy, and in particular as microtubule agents. Previously described In
US Patent numbers: 5,593,996; 5,758,509; 5,048,783; 5,981,534; 5,612,345;
5,994,360; 6,020,338; 5,985,883; 5,854,252; 5,808,066, 5817,663; 5,955,252
5,965,561; 5,986,153; 5,750,766; 6,117,876; 6,297,251 and Intemnational Publication
Numbers: W0O98/46607; WO98/46608; WO99/48893; WO99/41255; EPO 834513A2;
EPO 782997A2; EPO55011381; FR2784381A1; EPO 989130A1; WO98/41496;
WO094/20501; EPO 948453A1; EPO 562615A1; EP 077065 and EPO 562615B1 are
the methods of preparation and the use of the above trlazolopyrimidines in
agriculture as fungicides.

Described In copending case Docket No. AM 101270, application number
60/505,544, flled September 24, 2003 is a series of 6-{(substituted)phenyl]-
triazolopyrimidine compounds having the structural formula

000022
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2
N-N\ R

(’I(J\,

N X
Y

which are microtubule inhibitors and useful in the treatment of cancer.

Often, a process which works in the laboratory is not practical for Iarde-scale
preparations. In particular, the reported synthesis of 5,7-dichloro-6-(substituted-
phenyl)-(1,2,4jtriazolo[1,5-a]pyrimidine prepared by cyclizaton of 2-(substituted-
pheny!)-malonic acld diethyl ester with 1-amino-2,3,5-trlazole is described in US
6,117,876 and further described in EP 0 770 615 A1 and EP 0 770 615 B1 where 6-
(substituted-phenyl)-[1,2,4]triazolo[1,5-a]pyrimdine-5,7-diol is formed and chlorinated
by reaction with phosphorus oxychloride to give 5,7-dichloro-8-(substituted-phenyl)-
[1,2 4]triazolo{1,5-a]pyrimidine. While the described series of steps may be
completed on a small scale in a single vessel, the addition of chlorinaing reagent,
phosphorous oxychloride at 130°C following removal of ethanol by distillation, is
drfficuit to perform in large-scale preparations. Further the above described process
is imrted to small-scale synthesis because the resulting product as an oll is difficult to
purify.

US 5,986,135 and US 6,117,876 describe a method for the preparation of [5-
chloro-6-(substituted-phenyl)-[1,2,4]triazolo[1,5-a]pyrimldin-7-yl]-({1 5)-2,2,2-trifluoro-
1-methyl-ethyl)-amine, through amination of 5,7-dichloro-6-{substituted-phenyt)-
[1,2,4]triazolo[1,5-a]pyrimidine with (S)-2,2,2-trifluoro-1-methyl-ethytamine. The
method however is not entirely satisfactory because an oily intermediate, which lacks
a practical method of purification, is formed when preparing the 5,7-dichloro-6-
(substituted-phenyl)-{1,2,4]triazolo[1,5-a]pyrimidine and further the subsequent
reaction with (S)-2,2,2-triflucro-1-methyi-sthylamine Is performed.

Clearly there is need to provide & new process for the preparation of 6-
[(substituted)phenyi}-triazolopyrimidine compounds which overcomas the drawbacks
of the prior art processes. [n particular, there Is a nead for a process to prepare
purified crystalline 6-{(substitutad)phenyl]-triazolopyrimidine compounds.

060023
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Further there is a need to provide a new process which in comparison with
those described in the above mentioned art represents a significant advance over the
art.

In light of the usefuiness of the triazolopynmidine compounds In cancer
therapy, there is a need to develop simpler and milder methods for their preparation.

SUMMARY OF THE INVENTION

The present Inventionr provides a process for the preparation of a 6-
[(substituted)phenyl]-triazolopyrimidine dicarboxyiic acid salt and as a hydrated salt
having the structural formula (1)

R '?’
" ,LNH F. O—(CHl—N.
N 7 -
~N R > OH
, o
_ HO
<NAN/ X F
Y]
wherein:
R! is CF, or CoFs:
R?is H or Cy-C; alkyt;
n is an integer of 2, 3, or 4;
Xis Clor Br;

R® and R* are each independently H or C;-C; alkyl; or

R? and R*when optionally taken together with the nitrogen atom to which each is
attached form a 4 to 6 membered saturated heterocyclic ring having 1-2 nitrogen
atoms and 0-1 oxygen atoms or 0-1 sulfur atoms, and optionally substituted with R;
R® is Cy-C5 alkyl;

wherein the dotted line is an optional bond,

which process comprises:

a. reacting a malenic acid ester of the formula
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RPO.C._ COzR’

where R® and R’ are independently C-Cs alkyl with 3-amino-1,2,4-triazole, in the
presencs of trialkylamine base and heating at about 130-170°C, for about 1 to 8 h,

5 cooling to about 130° C, diluting with foluene, cooling from about 20°C to about 30°C,
and adding at least two equivalents of aqueous alkall metal hydroxide (MOH) and
isolating the dimetat salt of the formula

F.
oM F

N"'N 2
(/Nﬁ’\ & F

N" “om
10
b. halogenating the dimetal salt with a halogenating reagent POX, where X is Br or

Cl to obtain the halogenated product of the formula

F F
X

¢ ,L
c. reacting the halogenated product with an amine
R’

L

2
15 R NH,

in an aprotic solvent from about 20°C to about 30°C to obtaln the amine product
20 of the formula
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d. reacting an alkali metal hydride with an aminoalcohol HO-(CH),-NR°R* for
about 30 minutes In tetrahydrofuran at about 10 to 40°C, adding the amine product
and heating to about 55-60° C for about 12 to 20 h, to obtain the 6-
[(substituted)phenyl]-triazolopyrimidine product

H‘l HS
R2 /L NH R 0""(CH2).-T"'I“~R4
¢
N’kN’ x

. reacting the 6-{(substituted)phenyil-triazolopyrimidine product In water with a
dicarboxylic acid of the formula
o}

wherein the dashed line is an optional bond and adding a solvent selected from t-
butyimethy! ether, ethy! acstate and toluene, to pbtain the 6-[(substituted)phenyi}-
trlazolopyrimidine dicarboxylle acid salt as a solid

R I?a
L ok oo
N O—(CHI—N.
(o) [
N~
N7 o _OH
i/ -
¢ ) HO
-l F
N™ N7 X o

UnuG26
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f. crystallizing the 6-[(substituted)phenyl]- triazolopyrimldine dicarboxylic acid salt

from water and collecting the 6-[(substituted)phenyl]-trazolopyrimidine dicarboxylic

acid selt;

g. forming the anhydrous 6-{(substituted)phenyl]-triazolopyrimidine dicarboxylic acid
5 salt by drying the 6-[(substituted)phenyl]-triazolopyrimidine dicarboxylic acid salt; and

h. treating the anhydrous 6-[(substituted)phenyl}- tiazolopyrimidine dicarboxylic
acid salt with water to obtaln a 8-{(substituted)phenyl}-triezolopyrimidine dicarboxylic
acid salt of formula (I) as a hydrated sait

10
A lit"
,L F .O~—(CHg)—N.
R2” NH R
N T -
N L5 OH
</ /J\ P E HO
NT SN X o)

(1)
Especially preferred is a process for preparing a 6-[(substituted)phenyl]-
15 triazolopyrimidine dicarboxylic acid salt and as a hydrated salt of formula (J)

GY F|P
e R O—(CH—N. 4
&N Lo o
NPy PRI
)|

20 whereln:
R' is CF3 or C,Fs;
R2is H or C,-C; alkyl:
n is an Integer of 2, 3, or 4;
. XisCl;
25 R®and R*are each independently H or C,-C; alkyl;
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wherein the dotted line is an optional bond,
which process comprises
a. reacting a malonic acid ester of the formula
R%0,C.__.COR’
F F

where R® and R’ are independently C,-C; alkyl with 3-amino-1,2,4-triazole, in &

mole ratio of about 1:1 in the presence of tributylamine and heating at about 130-

170° C for about 1-6 h, cooling to about 130° C, diluting with toluene, cooling to

about 20-30°C, and adding at least two equivalents of aqueous sodium hydroxide
10 and isolating the disodium salt of the formula

F
ONa

N-.N [
y
<NA\N/ ONG

b. halogenating the disodium salt with a halogenating reagent POXs where X is Cl by

heating to refiux for about 16 h to obtain the halogenated product of the formula

F F
X

29
15 N’J\N/ X F :
¢. reacting the halogenated product with an amine

H‘F
R%7(s) NHz
20

in an aprotic solvent from about 20°C to about 30°C for about 18-24 hours to obtain
an amine product of the formula

0o0u028
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ﬂ‘

F
A2 (S)NH

N
p NS
<N’*|( L

X

d. reacting an alkali metal hydnde with an aminoalcohol HO-(CHg),-NR*R*

5 for about 30 minutes in tetrahydrofuran at about 20-30°C, adding the amine product
and heating to about 55-80° C for about 14-16 hours to obtain the 6-
[(substituted)phenyl)- trlazolopyrimidine product

R R3
)N '
F. O—(CHg)s—N.
</N -.N \
\
NAN/ x

10 e. reacting the 6-{(substituted)phenyl]- triazolopyrimidine product in water with a
dicarboxyhc acid of the formula
8]

wherein the dashed line is an optional bond and adding t-butylmethyl ether to obtain
the 6-[(substituted)phenyl]-triazolopyrimidine dicarboxylic acid salt as a solid

15
R! R?
|
F O—(CHz);™N..
Hz(s) NH ( Z)I'I H.‘
N\N \ o -
(/ 2~ _OH
= HO
NJ\N  F I _
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i. crystallizing the 6-[(substituted)phenyi]-triazolopyrimidine dicarboxylic acid salt
from water and collecting the 6-[(substituted)phenyi]-triazolopyrimidine
dicarboxylic acid salt;

5 g. forming the anhydrous 6~[(substituted)phenyl]-triazolopyrimidine dicarboxytic acid
saft by drying the 6-{(substituted)phenyl]-triazoiopyrimidine dicarboxylic acld salt; and

h. treating the anhydrous 6-[(substituted)phenyi]-triazolopyrimidine dicarboxylic acid
salt with water in a saturated water atmosphere to obtain a 6-[(substituted)phenyi]-
10 triazolopyrimidine dicarboxylic acid sait as a hydrated salt of formula (I}

R I?“
F O—(CHg);—N.,
Rz(s) NH (CHaa R
0O a
<’ ,l\ o™ NN O
(o]
)

A particular embodiment of the invention

15 compnses an effective and efficient process for the preparation and purification of the
succinate salt of [5-chloro-6-(2,4,6-triflucro-phenyl)-[1,2,4]triazolof1,5-a]pyrimidin-7-
yl-{(1 5)-2,2,2-trifluoro-1-methyl-ethyl}-amine of formula (A) and especially as the

dihydrated form {B).
O~ O A
o R 0 . oo
OH
i /u\/\IrOH </ )k/\(r
< ,k I
20 (A) ®
In a further more preferred embodiment, R® and R* are each independently H
or Cy-C, alkyl.

In an addttionally preferred embodiment, R® is H and R* is methy).

10
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The compounds prepared by the process of this invention may contain an
asymmetric carbon atom and some of the compounds of this invention may contaln
one or more asymmetric centers and may thus give rise to sterecisomers, such as
enantiomers and diastereomers. The stereoisomers of the instant invention are
named according to the Cahn-Ingold-Prelog System. While shown without respect
to stereochemistry in Formula (1), the present invention includes all the individual
possible stereocisomers; as well as the racemic mixtures and other mixtures of R and
S stereoisomers (scalemic mixtures which are mixtures of unequal amounts of
enantiomers) and pharmaceuticaily acceptable salts thereof. included in the scope
of the present invention are (A) and (S) isomers of compounds of gensral formula (l)
having a chiral center and the racemates thereof. The present invention
ancompasses all steresisomers of the compounds whether free from other
stereocisomers or admixed with other stereolsomers in any proportion and thus
includes, for Instance, racemic mixture of anantiomers as well as the diastereomeric
mixture of isomers. The absolute configuration of any compound may be
determined Dy conventional X-ray crystallography.

DEFINITIONS

The term alkyl means a straight or branched alkyl of 1 to 4 carbon atoms,
preferably 1 to 3 carbon atoms.

Helegenating agent, means a brominating or chlorinating agent POX; wherein
XIs Br or Cl, preferably phosphorus oxybromide or phosphorus oxychloride.

Aprotic solvent Includes as a solvent N,N-dimethylformamide.

Alkah metal hydride Includes ffthium, potassium or sodium hydride.

The term alkali metal hydroxide includes potasslum or sodium hydroxide,
preferably about 50% agueous sodium hydroxide.

Trialkylamine base includes tributylamine and tripropylamine.

Dicarboxyllc acid means an acid of the formula

Hok.'/\rrOH

0

11

boBL3 1
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where the dotted line is an optiona) bond, Exemplary dicarboxylic acids include
succinic acld and fumaric acid.

The term hydrated salt means a dicarboxylic acid salt of Formula {}) or (1) with bound
water, wherein up to five moles of water or a fraction of whole moles (ie 2.5 moles)
may be bound, preferably two moles of water as the dihydrate.

DETAILED DESCRIPTION OF THE INVENTION

In the new process for the preparation of 6-
{(tisubstituted)phenyl]triazolopyrimidine compounds as described in Scheme 1, 2-
{2,4,6-trifluoro-phenyl)-malonic acid diester 1 is reacted with 3-amino-1,2,4-triazole in
a mole ratio of about 1:1 In the presence of a tnalkylamine base, preferably
tributylamine at a temperature range of about 130° to about 170°C, preferably at
about 150° C for a time of about 1 to 6 h, preferably in the range of about 2 to about
3 h. The reaction mixturs on cooling to about 130° C is taken Into toluene and
treatad with at least 2 aquivalents of alkali metal hydroxide, preferably sodium
hydroxide as a solution and more preferred as a solution of about 50% aqueous
sodium hydroxide, in a temperature range of about 10 °C to 50 °C and stirring for
about 1 to 3 h prefarably from about 20°C to about 30°C, preferably about 25°C,
forming a solid. The resulting solid Is fiitered, washed with toluene and dried at about
80°C under vacuum to give disodium salt of 6-(2,4,B-trifluorophenyl)-
[1,2,4}tnazolo[1,5-a]pyrimidine-5.7-diol 2, In quantitative yield with & purity of >85%
by high pressure liquid chromatography (HPLC).

In the second step of the above process, to the Isclated disodium salt of 8-
(2,4,6-triflucrophenyl)-[1,2,4]triazolo[1,5-a]pyrimidine-5.7-diol 2 over a time of about
20 to about 60 minutes preferably about 30 minutes is added a halogenating agent,
preferably a brominating or chlorinating agent POX; whereln X Is Br or Cl, preferably
phospharus oxybromide or phosphorus oxychloride in & ratio of 2 — 8 mL/g of
disodlum salt of 6-(2,4,6-trifluorophenyl)-[1,2,4ltriazolof1,5-a]pyrimidine-5.7-diol and
heated to refiux for about 8 to about 24 h, preferably about 16 h. The volatiles are
removed by distillation to a residue which is distilled with toluene at least two times to
afford a residue. The residue Is dissolved in a solvent selected from ethyl acetate,
dichloromethane or tolusne and poured into water while maintaining the temperature
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between about 5-15° C. The solvent 1s separated, washed with water then dried over
sodium sulfate. The volatiles are removed by distillation to a residue which is
dissolved in isopropyf alcohal and the volatiles again removed by distillation to
provide a residue. The residue Is dissolved In isopropyl alcohol and heated to about
40 to 82°C, preferably about 60° C, filtered, cooled to about 0°C over about an hour,
continued cooling for about an additional two hours and the product collected by
filtration and dried further at about 45°C to give  5,7-dihalo-6-(2,4,6-triflucrophenyl)-
[1,2,4]triazolo[1,5-a)-pyrimidine 3 In a purity of >95% as shown by high pressure
liquid chromatography (HPLC). Preferably, when phorphorous oxychloride is the
halogenating agent, 5,7-dichloro-6-(2,4,8-trifluorophenyl)-[1,2,4]triazolo[1,5-a)-
pynmidine is formed.
in the third step of the process, to a solution of 5,7-dlhalo-6-(2,4,6-

tnfluorophenyl)-[1,2,4ltriazolo[1,5-a]-pyrimidine 3 in an aprotic solvent, preferably
anhydrous N,N-dimethyliormamide (DMF), wherein the ratio of 5,7-dlhalo-8-(2,4,8-
trifluoropheny!)-1,2,4]triazolo[1,5-a)-pyrimidine to DMF is about 3-10 mL DMF/g,
preferably 4 - 5 mL/g, is added an amine R'RZCHNH; 4 where R' and R® are
hereinbefore defined, wherein the mole ratio of 5,7-dihalo-6-(2,4,6-influorophenyl)-
[1,2,4]triazolo]1,5-a]-pyrimidine 3 to A'TR®CHNH; 4 is in the range of about 1:2 — 1:3,
preferably 1:2.5, with stirring at about 20-30°C for about 24 to 48 h, preferably about

' 24 hours. The reaction mixture is poured into cold water of about 10-20°C wherein
the volume ratio of DMF to water 1s about 1:1 to 1:5, preferably about 1:3. Following
about 30 minutes of additional stirring the product is collected by fiitration washed
with water and dissoived 1n isopropyl alcohol, cocled to about 0°C over about an
hour, stirred for about an additional hour, collected by filtration and dried to give
amine 5. Preferably, 5,7-dichloro-8-(2,4,6-trifluorophenyl)-[1,2,4}tnazolo[1,5-a]-
pyrimidine in anhydrous N,N-dimethyfforramide (DMF) is treated with preferred
amine (S)-2,2,2-trifluoro-1-methyl-ethylamine at about 20-30°C for about 24 h and
the reaction mixture is added slowly to cold water forming a preciphated solid
product. The solid product is filtered, washed with water, and dried to give a crude

* product. The crude product is crystallized from a mixture of Isopropyl alcohol (IPA)
and water to give the product In 82% yield and having a 98% HPLC purity and an
enantiomeric excess of >99%.
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In the fourth step of the process, to a suspension of alkali metal hydride
preferably sodium hydride (80% In mineral oil) in anhydrous tetrahydrofuran is added
amino alcohol HO-(CH,),-NR®R* 8 dropwise over about 10 to about 40 °C
preferably at amblent temperature for about 30 minutes wherein the ratio of
tetrahydrofuran to aminoalcohol is about 6.5 mL THF/g aminoalcohol. A solution of
amine 5 In tetrahydrofuran is added over about 10 to about 30 minutes, wherein the
ratio of THF to amine is about 1 mL THF/g. The mixture is heated to about 55-80° C
for about 12 to about 20 h, preferably about 16 h then cooled to about 0-6°C. To the
reaction mixture is added water at about 5 to about 15 °C, preferably at about 10°C
water In a ratio of about 10 mL water/ 1 g of amine. The volatiles are removed by
distillation to afford a residue which is extracted with a solvent selected from t-
butylmethyl ether {TBME), ethyl acetate and toluene and the aqueous phase
separated. Dicarboxylic acid, preferably succinic acid (about 6.6 equivalents) is
added to the separated aqueous solution and to the aqueous solution is further
added a solvent selected from t-butylmethyl ether (TBME), ethyl acetate and toluene
and the mixture cooled to about 0° to about 10°C, preferably about 3°C. The solid
precipitate is collected by filtration, washed with cold water then preferably TBME
and the solid precipitate Is dissolved at about 65° to about 80° in water and is
crystallized from water, 10 mi water/g of solid precipitate to afford 6-
[(substituted)phenyl]- triazolopyrimidine 7 as the pharmaceutically acceptable
dicarboxylic acid sait, preferably the succlnic acid salt. When 8-[(substiiutad)phenyl]-
trlazolopyrimidine 7 as the pharmaceutically acceptable dicarboxylic acid salt,
preferably the succinic acid salt and more preferably as the anhydrous salt is treated
with a saturated atmosphere of (80-100%) relative humidity of water the hydrated salt
and In particular the dihydrated salt of 6-[(substituted)phenyl]-triazolopyrimidine] Is
formed.

14
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Scheme I
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Preferably, coupling of [5-chloro-8-(2,4,8-trifluoro-phenyl)-{1,2,4]tnazolof1,5-
a]pyrimidin-7-yi}-{(1 S)-2,2,2-triflucro-1-methyl-ethyl}-amine  with  3-methylamino-
propan-1-ol  forms  {5-Chloro-8-[2,68-difluoro-4-(3-methylamino-propoxy)-phenyl}-

5 [1,2.4}trazolo]1,5-alpydmidin-7-yi}-((1 §)-2,2,2-trifluoro-1-methyl-ethyl)-amine in the
presence of alkali metal hydride, sodium hydride (NaH), in tetrahydrofuran (THF).

In a typlcal experiment, to a suspension of sodium hydride (NaH) in THF is
added dropwise 3-methylamino-propan-1-ol at ambient temperature and the mixture
stired for about 30 min. A solution of [5-Chloro-6-(2,4,6-trifluoro-phenyl)-

10 [1,2,4%triazolo[1,5-a)pyrimidin-7-yi]-((1 S)-2,2,2-tnfluoro-1-methyl-ethyl}-amine in THF
is slowly added. The mixture is heated to about 60 °C and stirred for about 20 b,
then cooled to 0 °C. Water is added dropwise while malntalning the temperature at
about 10 £ 3 °C. The THF 1s removed by distillation to a residue. The residue Is
extracted with t-butylmethy! ether (TBME) and to the aqueous phase is added the

15 dicarboxylic acid, in particular succinic acid (6.6 eq.) followed by the addition of
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TBME. The mixture is cooled to about 3 + 3 °C and the resulting precipitated solid
product is filtered, washed with cold water and TBME. The wet solid at about 65°C to
about 80°C s dissolved in water and Is crystallized to glve pure compound In 78%
yield and having >99% HPLC purty and an enantiomeric excess of >89% which is
dried under vacuum at about 35°C to about 40°C to afford the anhydrous sait which
is treated with a saturated water atmosphere to afford the hydrated salt.

Optionally, in the salt formation of {5-Chiloro-6-2,6-dlfluoro-4-(3-
methylamino~-propoxy)-phenyl}-[1,2,4]triazolo[1,5-a]pyrimidin-7-yl}-{{1 5}-2,2,2-
trifluoro-1-methyl-ethyl)-amine with succinlc acid, fumaric acid may optionally replace
the succinic acid to form the fumarate salt.

The following examples are presented to lllustrate certaln embodiments of the
present invention, but should not be construed as limiting the scope of this invention.

Example 1

Disodium salt of 6-(2,4,6-trifluorophenyl)-[1,2,4]triazolo[1,5-a]pyrimidine-5.7-diol

A'mixture of 2-(2,4,6-trifluoro-phenyi)-malonic acid diethyl ester (400 g, 1.368
mol), 3-amino-1,2,4-triazole (122 g, 1.45 mol) and tributylamine (255 g, 1.38 mol) is
heated to about 150 °C and stirred for about 2 h. The mixture is cooled to about 130
°C and the heating source is removed. Toluene (1600 mL) is then added over 30
min. The mixture Is cooled to room termperature and sodium hydroxide solution (50%,
220 g, 2.76 mol) is added over about 15 min. The mixture Is stirred for about 1 h
from about 20°C to about 30°C. The solld Is filtered and washéd with toluene (2x600
mL) and dried at 80 °C/10mmHg for 40 h to give a white solid {470 g, 105%,
>95%HPLC area purity), which is used directly In the next step.

16
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Example 2
5, 7-dichloro-6-(2,4,6-triflucrophenyt)-[1,2,4]triazolo[1,5-a}-pyrimidine

To phosphorus oxychloride (1900 mL) is added disodlum salt of 6-(2,4,6-
tritiuorophenyl)-[1,2,4]triazolo[1,5-a]pyrimidine-5.7-diol (470 g, 1.38 mol} in portions
over about 30 min. The mixture is heated to reflux for abowt 16 h. The solvent Is
removed by distillation to a residue and the residue distilled with toluene (2x500 mL} .
Then, the resldue is dissolved into ethyl acetate (1000 mL.) and the resulted mixture
is poured into water (3000 g} while maintaining the temperature between § - 15 °C.
The organic phase is separated. The combined organic phase is washed with water
(1000 mL) and dried over Na,SO,.  After most of the solvent is removed by
distitiation, IPA (2x 500 mL) is added and distillation continued to a residue. The
residue is dissolved in IPA (2350 mL) and heated to about 60 °C. The mixture Is
fitered at 50 — 60 °C and the filtrate is cooled to about 0 °C over about 1 h and
stirred for abott another 2 h. The solld Is fittered and dried at 45 °C/10 mmHg for 24
h to give a tan solld (243 g, 57%, 96% HPLC area punty).

Example 3
[5-Chloro-6-(2,4,6-trifluoro-phenyf)-{1,2,4]triazolo[1,5-a]pyrimidin-7-vij-({15)-2,2,2-
trifluoro-1-methyl-ethyl)-amine

To a solution of 5,7-dichloro-6-(2,4,6-triflucrophenyl)-[1,2,4]triazolof1,5-a]-
pyrimidine (200 g, 0.627 mol) in anhydrous DMF (1000 mL) I1s added (5)-2,2,2-
triflucro-1-methyl-ethylamine (177 g, 1.57 mol). The solution is stirred from about
20°C to about 30°C for 24 h. The reaction mixture is addad {o cold water (3000 ml)
slowly over 30 min. The mixture is stirred for 30 min at 10 - 20 °C. The solid product
is fltered and washed with water (2x 500 mL), The crude product is dissolved into
IPA (1000 mL) at 50 °C. Water (2000 mL) Is added to precipitate the product over
30 min. The mixture is cooled to 0 °C over 1 h and stirred for 1 h at this temperature.
The solid is filtered and dried at 65 °C/10 mmHg for 20 h to give a light yellow solid
(204 g, 82%, 98% HPLC area purity and 99%eg).
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Example 4
5-Chloro-6-+{2,6-difluoro-4-[3-{methylamino)propoxy]phenyi}-N-[(15)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo]1,5-a]pyrimidin-7-amine succinate salt dihydrate

To a suspenslon of NaH {40.9 g, 1.02 mol, 60% In ofl) in anhydrous THF (750
mL) is added 3-methylamino-propan-i-ol (115 g, 1.21 mol) at about 20-30°C
dropwlae over 30 min. The mixture is stirred for 30 min. Then, a solution of [5-
chloro-6-(2,4,6-trifluoro-phenyl)-[1,2,4]triazolo[ 1,5-a]pyrimidin-7-yl}-((15)-2,2,2-
trifluoro-1-methyl-ethyl}-amine (15¢ g, 0.379 mol) in THF (150 mL) is added siowly
over 15 min. The mixture is heated to 60 °C and stirred for 16 h, then cooledto 0- 6
°C. Cold water (1500 mL) Is added dropwise while maintain the temperature
between 10 + 3 °C. THF Is removed by distillation. The reaction mixiure is extracted
with -butylmethyl ether (TBME, 2x1000 mLi and to the separated aqueous phase is
added In portlons succinic acid (296 g, 2.51 mol) is added in portions and followed by
addition of TBME (1000 mL). The mixture is cooled to 3 + 3 °C and stirred for 1 h.
The crude solid product is filtered, washed with cold water (150 mL) and TBME
(2x400 mL). The wet solid Is dissolved Into water (2000 mL) at about 75 °C. The
solution Js filtered at 60 — 70 °C and cooled to 0 °C over 1 h and stirred for 1 h at this
temperature. The solid is filtered and dried at 35 °C/10 mmHg for 20 h to give a
white solid in anhydrous form {175 g, 80%, >99% HPLC area purity and 99%ee). A
small portion of the anhydrous compound is placed in a drying dish of 80% - 100%
relative humidity at about 20°C to about 30°C for 24 h. it absorbed 5.8%wt of water
and stopped. This dihydrate is stable at about 20°C to about 30°C and at 5% -100%
relative humidity. '"H NMR (CDCly): & 10.2 (bs, 1H), 8.28 (s, 1H), 6.80 (d, 2H, J =
10.5 Hz), 5.79 (m, 1H), 4.13 (, 2H, J=8.3 Hz), 3.03 (t, 2H, J = 7.2 Hz), 2.57 (s, 3H),
2.35 (s, 4H), 2.07 (m, 2H), 1.27 (d, J=6.0, 3H).

18
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CLAIMS:

1. A process for the preparation of a 6-[{substituted)phenylj-triazolopyrimidine
dicarboxylic acid salt and as a hydrated salt having the structural formula (1)

5
A" Ly
|
" ,LNH F. O—(CH—N. oy
N N
N P OH
, -
¢« HO
()]
wherein:
10 R'ls CF;or CFs;
R2is H or C4-Cg alky!;
n 1s aninteger of 2, 3, or 4;
Xis Cl or Br;

R® and R* are each independently H or C4-C; alky!; or

15 R®and R*when optionally taken togsther with the nitrogen atom to which each Is
attached form a 4 to 86 membered saturated heterocyclic ring having 1-2 nitrogen
atoms and 0-1 oxygen atoms or 0-1 sulfur atoms, and optionally substituted with R®;
R® Is C,-C; alkyl; wherein the dotted line is an optional bond,
which process comptises:

20 a. reacting a malonic acld ester of the formula

R80,C.__COLR’
F. F

where R® and R’ are independently C-C, aliyl with 3-amino-1,2,4-triazole, in the
25 presence of trialkyl amine base and heating at about 130-170°C, for about 1to 6 h,
cooling to about 130° C, diluting with toluene, cooling to about 20°C to about 30°C,
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and adding at least two equivalents of aqueous alkali metal hydroxide (MOH) and
isolating the dimetal salt of the formula

F F
oM

20

NAN/ OMF

b. halogenating the dimetal salt with a halogenating reagent POX; where X is Br or
Cl to obtain the halogenated product of the formula

F
XF

NS
N N x
10

c. reacting the halogenated product with an amine

R1

A

R? NH,
15

in an aprotic solvent at about 20°C to about 30°C to obtaln the amine product of
the fermula

H't
F
A2 "\NH F
ES
NA\ N, X F
d. reacting an alkall metal hydride with an aminoalcoho) HO-{CH,).-NR*R*
for about 30 minutes in tetrahydrofuran at about 10 to 40°C, adding the amine

20
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product and heating to about 55-60° C for about 12 to 20 h, to obtain the 6-
[(substituted)phenyl]-triazolopyrimidine product

R A®
A '
F. — —N
29
N nox F .
5 e. reacting the 6-{(substituted)phenyi}-triazolopynmidine product in water with a
dicarboxylic acid of the formula
0
HO” N O
o]

wherein the dashed line is an aptional bond and adding a solvent sslected from t-
butylmethyl ether, ethyl acetate and toluene to obtain the 6-{{substituted)phenyl)-

10 triazolopyrimidine dicarboxylic acid salt as a solid
R llaa
F O——(CHx)~—N. '
FFJ\NH L A Nepn
Nt.
N ™= g OH
/ L
¢ HO
N%LN/ X F 5 :

f. crystallizing the 6-{{(substituted)phenyl]- tnazolopyrimidine dicarboxylic acid
15  salt from water and collecting the 6-[(substituted)phenyl]-triazolopyrimidine
dicarboxylic acid salt;

g. forming the anhydrous 6-[(substituted)phenyl]-tfriazolopyrimidine dicarboxylic

acld salt by drying the 6-[(substituted)phenyll-triazolopyrimidine dicarboxylic acid salt;
20 end
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h. treating the anhydrous 6-[(substituted)phenyi]- triazolopyrimidine dicarboxylic
acid salt with water to obtain a 8-[(substituted)phenyl]-triazolopyrimidine
dicarboxylic acid salt of formula (I} as a hydrated salt

R?"LNH 0_(0H2)1'I—N\R‘
N 9 =
TNTTS 2~ OH
4 2
(N;\N, oF HO
{1
2. A process according to claim 1 wherein the trialkylamine base is selected

from tributylamine and tripropylamine.

3. A process according to claim 1 or claim 2 wherein the mole ratio of malonic
acid ester to 3-amino-1,2,4-triazole is about 1:1.

4, A process according to any one of claims 1 to 3 wherein the alkali metal
hydroxide is sodium hydroxide.

5. A process according to claim 4 wherein the alkall metal hydroxide, sodium
hydroxide Is about a 50% aqueous solutfon.

6. A process according to any one of claims 1 to 5 wherein the halogenating
reagent Is phosphorous oxychloride or phosphorous oxybromide.

7. A process according to claim 6 wherein the halogenating reagent Is
phosphorous oxychloride.
8. A process according to any one of claims 1 to 7 whereln the dicarboxylic acid

is sucolnic acld or fumarlc acld.
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9. A procass according to claim 8 wherein the dicarboxylic acid Is succinic acid.

10. A process according to any one of claims 1 to 9 wherein the aprotic solvent is
N,N-dimethylformamide.

11. A process according to any one of claims 1 1o 10 wherein R® and R* are sach
independently H or C,-C4 alkyl.

12. A process according to claim 11 wherein R® is H and R* is methyl.

13. A process according to any one of claims 1 to 12 wherein the heating in step
a 1s at about 150°C for about 2 10 3 hours.

14. A process according fo any one of claims 1 to 13 wherein the halogenating
reagent in step b is heated to refiux for about 8 to 24 hours.

15. A process acé:ordlng to claim 14 wherein heating to reflux is for about 16
hours,

16. A process according to any one of claims 1 to 15 wherein the heating In step
d Is for about 16 hours.

17. A process according to any one of claims 1 to 16 wherein R’ I1s CFs and R% Is
methyl.

18. A process according to any one of claims 1 to 17 wherein the amine in step ¢
has the (S) configuration

Hi

A27(8) ~NHp
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19. A process according to any one of claims 1 to 18 whersin the solvent in step
o Is t-butylmethyl ether.

20. A process according to any one of claims 1 to 19 wherein in step h the
treating with water Is by a saturated water atmosphere.

21, A process for the preparation of a 6-[(substituted)phenyl)-triazolopyrimidine
dicarboxylic acld sait and as a hydrated salt of formula (lI)

Rt R?

|
F O—(CHg)—N.
R?(s) NH (c) R*

N-N ~ o .
4 2= OH
¢ HOM(
N’I\N/ X F I
1]

wheraln:
R' is CF; or CoF;
R2is H or C;-C, alkyl;
n isaninteger of 2, 3, or 4,
XisCl;
R® and R* are each Independently H or Cy-Ca alkyt;
wherein the dotted line is an optional bond,
which process comprises
a. reacting a malonic acld ester of the formula

R%0,C.__CO.R"
F F
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1
L]

where R® and R are independently C;-Cy alkyl with 3-amino-1,2,4-trlazole, in a
mole ratio of about 1:1 In the presence of tributylamine and heating at about 150°
C for about 1 to 6 h, cooling to about 130° C, diluting with toluens, cooling to
about 20°C to about 30°C, and adding at least two equivalents of aqueous

5 sodium hydroxide and 1solating the disodium satt of the formula
F
ONa F
PN
N’J\N/ ONG

b. halogenating the disodium salt with a halogenating reagent POXg where X Is
Cl by heating to reflux for about 16 h to obtain the halogenated product of the
10 formuia

F F
X

N-N \

PR

N X
c. reacting the halogenated product with an amine

R1

15 R®7(8) NHz

in an aprotic solvent at about 20°C to about 30°C for about 24-48 hours to obtain
an amine product of the formula

R
F
R2 (S) NH

NS

20 NP

N X

25
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d. reacting an alkall metal hydride with an eminoalcohol HO-(CH.),-NR°R?
for about 30 minutes in tetrahydrofuran at ambient temperature, adding the
amine product and heating to about 55-60° C for about 12-20 hours to obtain
the 6-{(substituted)phenyl}- triazolopyrimidine product

R R3
\ |
F. Q—(CH,)—N.
¢S
- ) F
5 . NT N :

e. reacting the 6-[(substrtuted)phenyl]- triazolopyrimidine product in water with a

dicarboxyhc acid of the formula
o

10 wherein the dashed line is an optional bond and adding t-butylmethyt ether to
obtaln the 6-[{(substituted)phenyl]-trlazolopyrimidine dicarboxylic acid salt

R fd
I
F S J—
RN O—(CHah—N.
0
e A~
= HO™ ™%
NPy P 5 -

15
{. crystallizing the 6-[{substituted)phenyl]-triazolopyrimidine dicarboxyllc acid salt
from water and collecting the 6-[(substtuted)phenyll-triazolopyrimidine dicarboxytic
acid salt;
20
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g. forming the anhydrous 6-[(substituted)phenyi]-triazolopyrimidine discarboxyllc
acid salt by drying the 6-[(substituted)phenyl]-triazolopynmidine dicarboxylic acid sait;
and

5 h. treating the &-(substituted)phenyl]-triazolopyrimidine dicarboxylic acid salt
with water In a saturated water atmosphere to obtain a 6-[(substituted)phenyl]-
triazolopynmidine dicarboxylic acid salt as a hydrated sait of formula (i)

R |
F O—(CHz);—N.
Hz(s) NH (Che)s iy
(0] »
(’ ,J\ Ho” PN OR
0
Il
10
22. A process according to any one of claims 1 to 20 wherein
CFs }“
' /l\ R N
NH
N‘ JV\W
<’
15

is produced.

23. A process according to any one of claims 1 to 20 wherein
20
CFa 5
NH o\/\/N‘CHs

is produced.
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24, A process according to claim 21 wherein

CFs }*
F
{SH OWN‘CHS
A
(’ qu

is produced.

25 A process according to claim 21 whersin

CFy X
/(s')\NH o\/\’N “CHs

(/__ J\/-\H/ 20

is produced.

28. A process according to any one of claims 1 to 22 wherein the mole ratlo of
halogenated product to amine In step C is about 1:2 to about 1:3.
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PROCESO PARA LA PREPARACION DE

INHIBIDORES DE TUBULINA

CAMPO DE LA INVENCION

La presente invencién se relaciona con un proceso para la
preparacién de sales de &cido triazolopirimidino dicarboxilico
que son inhibidores de tubulina utiles en el tratamiento de

cancer.

ANTECEDENTES DE LA INVENCION

Subsiste la necesidad en la técnica de agentes citotdxicos
para uso en terapia de cancer. En particular, subsiste 1la
necesidad de agentes citotéxicos que inhiban o0 traten el
crecimiento de tumores que tengan un efecto similar al paclitaxel
e interfieren c¢on el proceso de formacién de microtidbulo.
Adicionalmente, subsiste la necesidad en la técnica de agentes
que aceleren la polimerizacién de tubulina y estabilicen los

microtibulos ensamblados.

Las drogas antimicrotibulo son una categoria mayor de los
agentes anticancer (Rowinsky, E., K. and, Tolcher A. W.
%ntimicrotubule agentes. In: V.T. Devita, Jr., S. Hellman, and
S.A. Rosenberg (eds.), Cancer Principles and Practique, Ed. 6,pp.
431-452. Philadelphia: Lippicontt Williams and Wilkins, 2001).
Las drogas antimicrotubulo trabajan al interferir con la funcidn

de los microtiibulos celulares, particularmente el uso mitético.
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La irrupcién de la funcién de huso normal conduce a la muerte

celular apoptécica.

Muchos tumores son inherentemente resistentes (por ejemplo
tumores del colon) a volverse resistentes después de muchos
ciclos de tratamiento, al menos en parte debido a la expresidén de
transportadores de droga localizados en 1las membranas de 1la
célula de céncer que bombean las drogas hacia afuera de la célula
y disminuyen de esta manera su eficacia (Gottesman, M.M
Mechanisms of cancer drug resistance. Annu. Rev., Med., 53: 615-
627, 2002). El1 mejor conocido de estos transportadores es la P-
glicoproteina. De acuerdo con esto, subsiste necesidad de nuevos
agentes con efectos similares a taxano sobre polimerizacibén de
microtibulo que no sean sustratos de P-glicoproteina u otras de
tales bombas y que por 1lo tanto solucionen esta causa de

resistencia a taxano en pacientes.

Es una ventaja suministrar nuevos compuestos que provean un
método para tratar o inhibir 1la proliferacién celular, el
crecimiento neoclasico y el crecimiento de tumores malignos en
mamiferos al administrar compuestos que tengan actividad
anticancerigena similar al paclitaxel. Es una ventaja adicional
suministrar nuevos compuestos que provean un método para tratar o
inhibir el crecimiente de tumores cancerigenos gque expresen
resistencia miltiple a la droga (MDR) o sean resistentes en razén
del MDR. Es una ventaja adicional suministrar nuevos compuestos
que provean un métocdo para tratar o inhibir el crecimiento de

tumores cancerosos en un mamifero con resistencia inherente o
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adquirida a agentes quimioterapéuticos y en particular a agentes

antimicéticos.

De acuerdo con esto, aunque se encuentran en desarrollo
investigativo nuevos candidatos clinicos existe también una
bisqueda de métodos nuevos y mejorados de preparaciédn de aquellos

candidatos clinicos seleccionados.

Se describe en la Wo 02/02563 A2 el uso de

triazolopririmidinas que tienen la férmula estructural

RZ

R“’<’ )\

En terapia de céncer, y en particular como agentes de
microtibulo. Previamente descritas en las patentes U.S. nUmeros:
5,593,9%6; 5,756,509; 5,948,783; 5,981,534; 5,612,345; 5,994,360;
6,020,338; 5,985,883; 5,854,252; 5,808,066; 5,817,663; 5,955,252;
5,965,561; 5,986,153; 5,750,766; 6,117,876; 6,297,251; vy Los
Numeros de Publicacién Internacional: WO 98/46607; W098/46608;
W099/48893; W099/41255; EPO 834513A2; EPO 782997A2; EPO 550113B1;
FR2784381A1; EPO 989130A1; W098/41496; W094/20501; EPO 945453Al1;
EPO 562615Al1; EP 077065 y EPO 562615B1 se encuentran los métodos
de preparacién y el uso de las triazolopirimidinas anteriores en

agricultura come funguicidas.

Descrita en el caso sumario copendiente referencia No. AM

101270, numero de solicitud 60/505,544, presentada en septiembre
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24, 2003, una Serie de compuestos de triazolopirimidina de 6-

[fenil (substituido)] que tienen la formula estructural

Que son inhibidores de microtabulce y 1Udtiles en el

tratamiento de cancer.

A menudo, un proceso que trabaja en el laboratorio no es
practico para preparaciones a gran escala. En particular, la
sintesis reportada de 5,7-dicloro-6-(fenil sustituido) -
[1,2,4)triazolo[l,5alpirimidino preparado mediante ciclizacién de
dietil éster de Acido 2-(fenil sustituido)-malénico con l-amino
2,3,5-triazol se describe en la US 6,117,876 y ademds se describe
en la EP 0 770 615 Al y la EP 0 770 615 Bl donde el 6-(fenil
sustituido)-[1,2,4]triazolo[1,5-alpirimidina-5,7~-diol se forma y
clorina mediante reaccién con oxicloruro de fésforo para dar 5,7-
dicloro-6-(fenil sustituido)}-[1,2,4]triazol(1,5-a]lpirimidina.
Aunque las series descritas de etapas se pueden completar a una
escala pequefia en un recipiente simple, la adicidén del reactivo
clorinante, oxicloruro de fésforo a 130°C luego de remocién de
etanol mediante oxidacidn, se dificulta para <desarrollar
preparaciones a gran escala. Ademids el ©proceso descrito
anteriormente esti limitado a sintesis a pequefia escala en razén
a que el producto resultante como un aceite es dificil de

purificar.
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La US 5,986,135 y la US 6,117,876 describe un método para la
preparacién de [5-cloro~6-(fenilo sustituido) -
[1,2,4]triazolo[1,5a]lpirimidin-7-1i1]((1S8})-2,2,2,-trifluoro-1-
metil-eti)-amina a través de aminacién de 5,7-dicloro-6-(fenilo
sustituido)-[1,24]triazolo{l, 5-alpirimidina con (8)-2,2,2-
trifluoro-l-metil-etilamina. El método sin embargo no es
completamente satisfactorio por que un aceite intermedio, que le
falta un método practico de purificacién, se forma cuando se
prepara el 5,7-dicloro-6-(fenilo sustituido)}-[1,2,4]triazole[l, 5-
alpirimidina y ademé&s se desarrolla la subsecuente reaccién con

(s)=-2,2,2-trifluoro-l-metil-etilamina.

Claramente existe necesidad de suministrar un nuevo proceso
para la preparacidétn de los compuestos de triazolopirimidina 6-
[fenilo(sustituido)] que solucione 1los inconvenientes de los
procesos de la técnica anterior. En particular, subsiste
necesidad de un proceso para preparar compuestos de

triazolopirimidina 6[fenilo(sustituido)] cristalino purificado.

Subsisten adicionalmente necesidades de suministrar un nuevo
proceso que en comparacidédn con aquellos descritos en la técnica
anteriormente mencionada que representen un avance significativo

sobre el arte.

A la 1luz de la utilidad de los compuestos de
triazolopirimidina en la terapia de cancer, subsiste la necesidad
de desarrollar métodos més simples y moderados para su

preparacién.
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RESUMEN DE LA INVENCION

La presente invencién suministra un proceso para la
preparacidn de sal de Acido 6-[fenilo({sustituido)]-
triazolopirimidina dicarboxilico y como una sal hidratada que

tiene la formula estructural (1)
R! R?

I~ OH

(I)
En donde:
R' es CF3 o CiFs;
R’ es H o alquilo C;-Cs;
n es un entero de 2, 3 o 4;
X es Cl o Br;
ng R son cada uno independientemente H o alquilo C3-C3; o
R’ y R' cuando opcionalmente se toman juntos con el &tomo de
nitrégeno al cual ellos estan unidos forman un anillo de
heterocicliclos saturado de 4 a 6 miembros que tiene 1-2 atomos
de nitrégeno y 0-1 atomos de oxigeno o 0-1 atomos de azufre, y
opcionalmente sustituido con R?;

R® es alguilo C;-Cs;

En donde la linea punteada es un enlace opcional,

Cuyo proceso comprende:

a. hacer reaccionar un éster de Acido malénico de la férmula
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R80,C.__CO.R’
F F

Donde R® y R’ son independientemente alquilos C;-C; con 3-amino-
1,2,4-triazol en la presencia de base de trialquilamina vy
calentar a aproximadamente 130-170° C durante aproximadamente 1 a
6 h, enfriando a aproximadamente 130° C, diluyendo con tolueno,
enfriando desde aproximadamente 20° C a aproximadamente 30° C, y
agregando al menos dos equivalentes de hidroxido de metal

alcalino acuoso (MOH) y aislar la sal de bimetal de la férmula

F. F
OM

7
<J\ F
oM
b. halegenar la sal de bimetal con un reactivo halogenante POX;

donde X es Br o Cl para obtener el producto halogenado de la

férmula

<’J\

c. hacer reaccionar el producto halogenado con una amina
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en un solvente aprético desde aproximadamente 20° C a
aproximadamente 30° C para obtener el producto de amina de la

férmula

d. hacer reaccionar un hidruro de metal alcalino con un amin&
alcohol HO—(CHﬂn—NR%ﬁ durante aproximadamente 30 minutos en
tetrahidrofurano a aproximadamente 10 a 40° C, agregando el
producto de amina y calentado a aproximadamente 55-60° C
durante aproximadamente 12 a 20 h, para obtener el producto

6-[fenilo(sustituido)]-triazolopirimidina

R! R3
PN '
F. — —N
27 NH O—(CH2—N- s
A
- . F
N™ N7 ~x

e. hacer reaccionar el producto 6-[fenilo(sustituido) ]-
triazolopirimidina en agua con un acido dicarboxilico de la

férmula
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en donde la linea punteada es un enlace opcional al agregar un
solvente seleccionado de t-butilmetil éter, etil acetato vy
tolueno, para obtener la sal de 4cido 6-[fenilo(sustituido)]-

triazolopirimidina dicarboxilico como un sélido

R! R?
L '
F. —(CH)s—N.
R2 NH o—(C 2l —N R4
0 n

NE

N™ g OH
d -
(NJ\N, o F HO

f. cristalizar la sal de acido 6-[fenilo(sustituido)]-
triazolopirimidina dicarboxilico de agua y reconectar en la
sal de acido 6-[fenilo(sustituide)]-triazolopirimidina

dicarboxilico;

g. formar la sal de acido 6-[fenilo(sustituido)]-

triazolopirimidina dicarboxilico anhidra al secar la sal de

acido 6-[fenilo(sustituido)]-triazolopirimidina
dicarboxilico;
h. tratar la sal de acido 6-[fenilo (sustituido)}]-

triazolopirimida dicarboxilico con agua para obtener una sal
de acido 6-[fenilo(sustituido)}]-triazolopirimidina

dicarboxilico de férmula (I) como una sal hidratada
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R! R?
L '
F, o— —N.
R’ NH (CHZ)n R4
0 .

N~

N™ ™= o> OH
/4 -

¢ HO
-, ) F
NJ\N X 0
(I)

Se prefiere especialmente un proceso para preparar una sal de
dcido 6-{fenilo(sustituido)]l-triazolopirimidina dicarboxilico vy

como una sal hidratada de férmula (II)

R! R?
|
F. O—(CHz)i—N.
Rz(s) NH n R
N [y 9 *
N
</ 2 OH
NJ\N X o
II

En donde:

R' es CF3 o CzFs;

R es H o alquilo Ci—-Cjs;

n es un entero de 2, 3 o 4;

X es Cl;

R® v R' son cada uno independientemente H o alquilo C;~Ci;
En donde la linea punteada es un enlace opcional;

Cuyo proceso comprende

a. hacer reaccionar un éster de &cido maldnico de la férmula

R80,C.. _CO.R’

F F
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donde R® y R’ son independientemente alquilos C;-C; con -3-
amino-1,2,4-triazol, en una proporcidén en mol de
aproximadamente 1:1 en la presencia de tributilamina vy
calentado a aproximadamente 130-170°C durante
aproximadamente 1-6 h enfriando a aproximadamente 130°C
diluyende con toluenc, enfriando a aproximadamente 20-30 °C,
y agregando al menos dos equivalente de hidréxido de sodio

acuoso y aislando la sal de disodio de la férmula

F
ONa
(’J\
halogenar la sal de disodio con reactivo halogenante POXj3
donde X es Cl al calentar a reflujo durante

aproximadamente 16 h para obtener el producto halogenado

de férmula

<’J\
hacer reaccionar el producto halogenado con una amina

R1

R27(s) ~NHz
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en un solvente aprético desde aproximadamente 20° C a
aproximadamente 30° C durante aproximadamente 18-24 horas

para obtener un producto de amina de la férmula

N’J\N/ X F

d. hacer reaccionar un hidruro de metal alcalino con un
amino alcchol HO-(CHz).-NR’R' durante aproximadamente 30
minutos en tetrahidrofurano a aproximadamente 20-30° C
agregando el ©producto de amina y <calentando a
aproximadamente 55-60° C durante aproximadamente 14-16
horas para obtener el producto 6-[fenilo(sustituido)]-

triazolopirimidina

R! R3
X '
F. O—(CHy);—N.
RES)NH (CHz)q R
A
N—;l\N/ X F
e. hacer reaccionar el producto 6-[fenilo(sustituido)]-

triazolopirimidina en agua con un Aacido dicarboxilico de

la férmula
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en donde la linea punteada es un enlace opcional y agregar
t-butilmetil éter para obtener la sal de acido 6-

[(fenilo (sustituido}]-triazolopirimidina dicarboxilico como

un s6lido
R1 RB
F. O—(CHg);—N.
z(s) NH R4
0O =
iy 5
< ,l\ HO™ ™% OH
(o)
f. la sal de acido 6-[fenilo(sustituido)]-triazolopirimidina

dicarboxilico de agua y recolectar la sal de acido 6-

[fenilo(sustituido)]-triazolopirimidina dicarboxilico;

g. formar la sal de acido 6-[fenilo(sustituido)]-
triazolopirimidina dicarboxilico al secar la sal de acido

6-[fenilo(sustituido)]-triazolopirimidina dicarboxilico;

Y

h. tratar la sal de acido 6-[fenilo(sustituido) ]~
triazolopirimidina dicarboxilico con agua en atmdsfera de
agua saturada para obtener una sal de acido 6-
[fenilo(sustituido)]-triazolopirimidina dicarboxilico

como una sal hidratada (II)

R R?
F. O—(CHg);—N.
R2(g) NH e
0 »

N~

N™ ™~

(/ - OH

N’I\N X o
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Una modalidad particular de 1la invencién comprende un
proceso efectivo y eficiente para la preparacién y
purificacién de 1la sal succinato de [5-cloro-6-(2,4,6-
trifluoro-fenil)-[1,2,4]triazolo(1l,5-alpirimidina-7-i1]-

((18)-2,2,2-trifluoro-l-metil-etil)-amina de la férmula (A)

y especialmente como la forma deshidratada (B)

CFa H CF3 t.'
- (S)NH CHs
(SYNH 5 CHa 0

o .
NN J\-/\“,OH pNTS JK/\(ro”
4 HO ¢ HO
<N"\N’ af 5 Ve F 0

A (B)

En una modalidad m&s preferida adicional, R® y R* son cada

uno independientemente H o alquilo C;-C;
En una modalidad preferida adicional R} es H y R es metilo.

Los compuestos preparados por el proceso de esta invenciédn
pueden contener un atomo de carbono asimétrico y algunos de los
compuestos de esa invencién pueden contener uno © mis centros
asimétricos y pueden dar asi origen a estereoisdmeros, tales como
enantidmeros y diasteredmeros. Los esteroisémeros de la presente
invencidén son denominados de acuerdo con el sistema Cahn-Ingold-
Prelog. Aunque mostrados sin respecto a la estereoquimica 1la
formula (1), la presente invencién incluye todos los
estereoisémeros posibles individuales; asi comoc también las
mezclas racémicas y otras mezclas de los estereoisémeros R y S
(mezclas escalénicas que son mezclas de cantidades no iguales de

enantiémeros) y sales farmacéuticamente aceptables de estas. Se
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incluyen en el alcance de la presente invencidén los isémerocs (R)
y (S) de los compuestos de férmula general (1) que tiene un
centro quiral y los racematos de estos. La presente invenciédn
comprende todos lo esteroisdmeros de los compuestos sean libres
de otros esteroisémeros o mezclados con otros esteroisémeros y en
cualquier proporcién e incluye asi, por ejemplco, la mezcla
racémica de enantiémeros asi como también la mezcla
diastereomerica de isdmeros. La configuracidén absoluta de
cualquier compuesto se puede determinar mediante cristalografia

de rayos X convencional.

DEFINICIONES

El término alquilo significa un alquilo recto o ramificado
de 1 a 4 Aatomos de carbono, preferiblemente 1 a 3 Atomos de

carbono.

El agente halogenante, significa un agente bromante o
clorinate POX3 en donde X es Br o Cl, preferiblemente oxibromuro

de fésforo u oxicloruro de fésforo.

El solvente aprético incluye como solvente N,N-

dimetilformamida.

El hidruro de metal alcalino incluye 1litio, potasio o

hidruro de sodio.
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El término hidréxido de metal alcalino incluye hidréxido de
potasio o sodio, preferiblemente aproximadamente y 50% hidréxido

de sodio acuoso.

La base de etil alquilamina incluye tributilamina vy

tripropilamina.

Acido dicarboxilico significa un &cido de la férmula

0

Donde la linea punteada es un enlace opcional. Los &cidos
dicarboxilicos de ejemplo incluyen A&cido succinico y Aacido

fumarico

El término sal hidratada significa wuna sal de Aacido
dicarboxilico de férmula (I) o (II) con agua unida, donde hasta
cinco moles de agua a una fraccidén de moles completas (es decir
2.5 moles) se pueden encontrar, preferiblemente dos moles de agua

como el dihidrato.

DESCRIPCION DETALLADA DE LA INVENCION

En el nuevo proceso de preparacién de los compuestos 6-
[fenilo(trisustituidos) ]triazolopirimidina como se describidé en
el esquema 1, diéster de acido 2-(2,4,6-trifluoro-fenil)-malénico
1 reacciona con 3-amino-1,2,4-triazol en una proporcién en molde
aproximadamente 1l:1 en la presencia de base de trialquilamina

preferiblemente tributilamina a wuna rango de temperatura de
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aproximadamente 130° C a aproximadamente 170° C, preferiblemente
a aproximadamente 150° C durante un tiempo de aproximadamente 1 a
6 h, preferiblemente en el rango de aproximadamente 2 a
aproximadamente 3 h. 1la mezcla de reaccién al enfriarse a
aproximadamente 130° C es tomada en tolueno y tratada con al
menos dos equivalentes de  hidréxido de metal alcalino,
preferiblemente hidréxido de sodic como una solucidén y mas
preferida como un sclucién de aproximadamente 50% de hidréxido de
sodio acuoso, en un rango de temperatura de aproximadamente 10° C
a 50 ° C y agitando durante aproximadamente 1 a 3 h
preferiblemente desde aproximadamente 20°C a aproximadamente 30°
C, preferiblemente aproximadamente 25° C, formando un sélido. El
s6lido resultante es filtrado, lavado con tolueno y secado a
aproximadamente 80° C bajo vacio para dar sal de disodio de 6-
(2,4,6-trifluorofenil)-[1,2,41triazolo[1l,5-alpirimidina-5.7-diol

2, en rendimiento cuantitative con una pureza >95% mediante

cromatografia liquida de alta presién (HPLC).

En la segunda etapa del proceso anterior, la sal de disodio
aislada de 6-{2,4,06-trifluofenil)-[1,2,4]triazolo[1, 5-
alpirimidina-5.7-diol 2 durante un tiempo de aproximadamente 20 a
aproximadamente 60 minutos preferiblemente aproximadamente 30
minutos se agrega un agente halogenante preferiblemente un agente
bramante o clorinante POX; en donde X es Br o Cl, preferiblemente
oxibromuro de fésforo u oxibromuro de fésforo en una proporcién
de 2-8 mL/g de sal de disodio de 6-(2,4,6-trifluorofenil)-
[1,2,4]triazolo[1l,5-a]lpirimidina-5.7-diol y ‘calentada a reflujo
durante 8 a 24 h, preferiblemente aproximadamente 16h. Los

volatiles se remueven mediante destilacién a un residuo que es
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destilado con tolueno al menos dos veces para lograr un residuo.
El residuo se disuelve en un solvente seleccionado de acetato de
etilo, diclorometanoc o tolueno y se vierte en agua aungue
manteniendo la temperatura entre aproximadamente 5-15° C. El
solvente se separa, se lava con agua luego se seca sobre sulfato
de sodio. Los volatiles son removidos mediante destilacién a un
residuo que es disuelto en alcohol isopropilico y los volatiles
se remueven de nuevo mediante destilacié4n para suministrar un
residuo. El1 residuo se disuelve en alcohol isopropilico y se
calienta a aproximadamente 40 a 82° C preferiblemente
aproximadamente 60° C, se filtra, se enfria a aproximadamente 0°
C durante aproximadamente una hora, se continua enfriando durante
aproximadamente dos horas adicionales y el producto se recolecta
mediante filtracién y se seca adicicnalmente a aproximadamente a
45° C para dar 5,7-dialo-6-(2,4,6-trifluorofenil)-
[1,2,4]triazolo[l,5-a]-pirimidina 3 en una pureza >95% como se
muestra mediante cromatografia liquida de alta presién (HPLC).
Preferiblemente, cuando el oxicloruro de fésforo es el agente
halogenante, si se forma 5,7-dicloro-6-(2,4,6-trifluorofenil)-

[1,2,41triazolo[l,5-a]l-pirimidina.

En la tercera etapa del proceso, a una solucién de 5,7-
dialo-6-(2,4,6-trifluorofenil)-(1,2,4]triazolo[l,5-a]l-pirimidina
3 en un solvente aprético, preferiblemente N,N-dimetilformamida
anhidra (DMF), en donde 1la proporcidén de 5,7-dialo~6-(2,4,6~-
trifluorofenil)-[1,2,4]triazolo[1,5-a]l-pirimidina a DMF es
aproximadamente 3-10 mL DMF/g, preferiblemente 4-5 mL/g, se
agrega una amina R'R?’CHNH; 4 donde R' y R? son como se definié

anteriormente, en donde la proporcién molar de 5,7-dialo-6-
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(2,4, 6-trifluorofenil)-[1,2,4]triazolo[1l,5-a)l-pirimidina 3 a
RR?CHNH, 4 esta en el rango de aproximadamente 1:2-1:3,
preferiblemente 1:2.5, con agitacién a aproximadamente 20-30° C
durante aproximadamente 24 h, preferiblemente aproximadamente 24
horas. La mezcla de reaccién se vierte en agua fria de
aproximadamente 10-20° C en donde la proporcién en volumen de DMF
agua es aproximadamente 1:1 a 1:5, preferiblemente
aproximadamente 1:3. Luego de aproximadamente 30 minutos de
agitacién adicional el producto se recolecta mediante filtracién
se lava con agua y se disuelve en alcohol isopropilico, se enfria
a aproximadamente 0° C durante aproximadamente una hora, se agita
durante aproximadamente una hora adicional, se recolecta mediante
filtracién y se seca para dar la amina 5. Preferiblemente, 5,7-
dicloro-6-(2,4,6-trifluorofenil)-[1,2,4])triazolo[1l, 5-a]-

pirimidina en N,N-dimetilformamida anhidra (DMF) si se trata con
la amina preferida (§)-2,2,2-trifluoro-l-metil-etilamina a
aproximadamente 20-30° C durante aproximadamente 24 h y la mezcla
de reaccidén se agrega lentamente para enfriar el agua formando un
producte sélido precipitado. El producto sélido se filtra, se
lava con agua y se seca para dar un producto crudo. El producto
crudo se cristaliza de una mezcla de alcohol isopropilico (IPA) y
agua para dar el producto el 82% de rendimiento y tener el 98% de

pureza HPLC y un exceso en enantiomérico de >99%.

En la cuarta etapa del proceso, a una suspensién de hidruro
de metal alcalino preferiblemente hidruro de sodio (60% en aceite
mineral) en tetrahidrofuranc anhidro se agrega amino alcochol HO-
(CH2)n-NR®R* 6 gota a gota durante aproximadamente 10 a

aproximadamente 40° C preferiblemente a temperatura ambiente
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durante aproximadamente 30 minutos en donde la proporcidén de
tetrahidrofurano a amino alcohol es aproximadamente 605 mL THF/g
amino alcohol. Una solucién de amina 5 tetrahidrofurano se agrega
durante aproximadamente 10 a 30 minutos, en donde la proporcién
de THF a amina es aproximadamente un mlL THF/g. la mezcla se
calienta a aproximadamente 55-60° C durante aproximadamente 12 a
aproximadamente 20 h, preferiblemente aproximadamente 16 h luego
se enfria a aproximadamente 0-6° C. a la mezcla de reaccién se
agrega agua a aproximadamente 5 a aproximadamente 15° C(,
preferiblemente a agua a aproximadamente 10° C en una proporcién
aproximadamente 10 mL agua/l g de amina. Los volAtiles son
removidos mediante destilacién para lograr un residuo que se
extrae con un solvente seleccionado de t-butilmetil éter (TBME),
etil acetato de tolueno y en la fase acuosa se separa. Se agrega
acido de carboxilico, preferiblemente acido succinico
(aproximadamente 6.6 equivalente) a la solucidén acuosa separada y
la solucién acuosa le es agregado adicionalmente un solvente
seleccionado de t-butilmetil éter (TBME), etil acetato y tolueno
y la mezcla se enfria a aproximadamente 0° C a aproximadamente
10° C, preferiblemente a aproximadamente 3° C. el precipitado
sélido se recolecta mediante filtracién, se lava con agua fria
luego preferiblemente TBME y el precipitado sélido se disuelve a
aproximadamente 65° a aproximadamente 80° en agua y se
cristalizado del agua, 10 mlL agua/g de sélidoc precipitado para
lograr 6-[(fenil (sustituido}]-triazolopirimidina 7 como la sal de
dcido dicarboxilico farmacéuticamente aceptable, prefriblemente
la sal de Acido succinico. Cuando 6-[fenil (sustituido)]-
triazolopirimidina 7 como la sal de Aacido de carboxilico

farmacéuticamente aceptable, preferiblemente la sal de acido
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succinico y més preferiblemente comoc la sal anhidra se trata con
una atmésfera saturada con humedad relativa (80-100%) de agua la
sal hidratada y en particular se forma la sal dihidratada de 6-

[fenilo(sustituido) l}triazolopirimidina].

Esquema 1:

R%0,C._.COR’ =N F F
. 1)1.05 09 HN | Sy, /4 09 BusN ONa 1}4 pia POXg
150 °C, 2h ,N~N S Refluo. 16 h
2) Toluene/2 aq. NaCH N‘J\N’ oNa 2) Toluene/H;0
3) EtDAc
F
1 2
R .
F. F J\
X F.
2509 g 4 NH:z RZJ\NH F
e PA_ - NN PO
AN 2, F 5§ pis. DMF ¢ N N
N~ X ta, 20h N 2 o F
3
1)3eq HO{CHy)xNR'R? 1 5
R |
NaH/THF O—(CHa)}N.
R? NHF R
80°C.22h  _ 3)H0 o .
- . )
2) b deamoiicdl  85°CH0°C ¢ :L \/ T'vo 2 OH
c',I'BME NZS NP 3
OH 7| 1) Secado
HOJVI - - J.Mh

) agua sal udratada

Preferiblemente, el acoplamiento de {5-cloro-6-(2,4,6-
trifluoro-fenil)-[1,2,4]triazol[1,5,alpirimidin-7-i1]-((1S)-
2,2,2-trifluoro-l-metil-etil)-amina con 3-metilamino-propan-1l-ol
forma {S-cloro-6-(2, 6-difluoro-4-(3-metilamino-propoxi)-fenil] -
[1,2,4]triazolo[l, 5-alpirimidin-7-il}-((18)-2,2,2-trifluoro-1-
metil-etil)-amina en la presencia de hidrur¢c de metal alcalino,

hidruro de sodio (NaH), en tetrahidrofurano (THF).
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En un experimento tipico, a una suspensién de hidrurc de
sodio (NaH) en THF se agrega gota a gota 3-metilamino-propan-l-ol
a temperatura ambiente y la nmezcla se agita durante
aproximadamente 30 min. Una solucién de [5-cloro-6-(2,4,6-
trifluoro-fenil)~{1,2,4]triazol(1l,5,alpirimidin-7-11]-((18S)-
2,2,2-trifluoro-1l-metil-etil)-amina en THF se agrega lentamente.
La mezcla se calienta a aproximadamente 60° C y se agita durante
aproximadamente 20 h, luego se enfria a 0° C. se agrega agua gota
a gota aunque manteniendo la temperatura a aproximadamente 10 %
3° C. el THF se remueve mediante destilacidén a un residuo. El
residuo se extrae con t-butilmetil éter (TBME) y se agrega a la
fase acuosa el acido dicarboxilico, en particular &cido succinico
(606 eg.) seguido mediante la adicién de TBME. La mezcla se
enfria a aproximadamente 3 * 3° € y el producto sblidg
precipitado resultante se filtra, se lava con agua fria y TBME.
El sélido humedo a aproximadamente 65° C a aproximadamente 80° C
se disuelve en agua y se cristaliza para dar un compuesto puro
con 78% de rendimiento y que tiene >99% de pureza HPLC y un
exceso enantiomérico de >99% que es secado bajo vacio a
aproximadamente 35° C a aproximadamente 40° C para lograr la sal
anhidra que se trata con una atmésfera de agua saturada para

lograr la sal hidratada.

Opcionalmente, en la formacién de sal de {5-cloro-6-(2,6-
difluoro-4-(3-metilamino-propoxi)-fenil}-[1,2,4]triazolo(1,5-
alpirimidin-1-il}-((1S)-2,2,2-trifluoro-l-metil-etil)-amina con
4cido succinico, el Acido fumirico puede opcionalmente reemplazar

el acido succinico para formar la sal fumarato.
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Los siguientes ejemplos se presentan para lilustrar ciertas
modalidades de la presente invencién, peroc no se deben considerar

como limitantes del alcance de la invencié6n.

Ejemplo 1

Sal disodio de 6-(2,4,6-trifluorofenil)-=[1,2,4)triazolol(1, 5-

alpirimidina~5,7-diol

Una mezcla de dietil éster de A&cido 2-{2,4,6-trifluoro-
fenil)-malénico (400 g, 1.38 mol), 3-amino-1,2,4-triazol (122 g,
1.45 mol) y tributilamina (255 g, 1.38 mol) se calienta a
aproximadamente 150° C y se agita durante aproximadamente 2 h. la
mezcla se enfria a aproximadamente 130° C y se remueve la fuente
de calentamiento. Se agrega entonces tolueno (1600 mL) durante 30
min. La mezcla se enfria a temperatura ambiente de cuarto y se
agrega solucién de hidréxido de sodio (50%, 220 g, 2.76 mol)
durante aproximadamente 15 min. La mezcla se agita durante
aproximadamente 1 h desde aproximadamente 20° C a aproximadamente
30° C. El sélido se filtra y se lava con tolueno (2 x 600 mL) y
se seca a 80° C/10mmHg durante 40 h para dar un sdlido blanco
(470 g, 105%, >95% de pureza de Area de HPLC), que se utiliza

directamente en la siguiente etapa.

Ejemplo 2

5,7-dicloro-6-(2,4,6-trifluorcfenil)~[1,2,4] triazolo[1,5-a]-

pirimidina
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A oxicloruro de fésforo (1900 mL) se agrega sal disodio de
6-(2,4,6-trifluorofenil)-[1,2,4])triazolo[l,5-a]l-pirimidina-5.7-
diol (470 g, 1.38B mol) en porciones durante aproximadamente 30
min. La mezcla se calienta a reflujo durante aproximadamente 16
h. el solvente se remueve mediante destilacién a un residuo y el
residuo se destila con tolueno (2 x 500 mL). Y luego, el residuo
se disuelve en acetato de etilo (1000 mL) y la mezcla resultante
es vertida en agua (3000 g} aungque manteniendo la temperatura
entre 5-15° C. se separa la fase orgAnica. La fase orgénica
combinada se lava con agua (1000 mL) y se seca sobre NazS0,.
Después la mayoria del solvente se remueve mediante destilaciédn,
IPA (2 x 500 mL) se agrega y se continda la destilacidén a un
residuo. El residuo se disuelve en IPA (2350 mL) y se calienta a
aproximadamente 60° C. la mezcla se filtra a 50-60° C y el
filtrado se enfria a aproximadamente 0° C durante a
aproximadamente 1 h y se agita durante aproximadamente otras 2 h.
el sélido se filtra y se seca a 45° C/10 mmHg durante 24 h para

dar un sélido tostado (243 g, 57%, 96% de pureza de Area HPLC).

Ejemplo 3

[5-cloro-6-(2,4,6-trifluoro-fenil)-[1,2,4]triazolo[1,5~-

alpirimidin-7-il]-((1s8)-2,2,2-trifluoro-l-metil-etil)-amina

A una soluciétn de 5,7-dicloro-6-(2,4,6-trifluorofenil)-
[1,2,4)triazolo[l,5-a]lpirimidina (200 g, 0.627 mol} en DMF
anhidro (1000 mL) se agrega (S)-2,2,2-trifluoro-l-metil-etilamina
(177 g, 1.57 mol). La solucién se agita desde aproximadamente 20°

C a aproximadamente 30° C durante 24 h. la mezcla de reaccién se
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agrega a agua fria (3000 mL) lentamente durante 30 min. La mezcla
se agita durante 30 min a 10-20° C. El producto sélido se filtra
y se lava con agua (2 x 500 mL). El producto crudoc se disuelve en
IPA (1000 mL) a 50° C. se agrega agua (2000 mlL) para precipitar
el producto durante 30 min. La mezcla se enfria a 0° C durante 1
h y se agita durante 1 h a esa temperatura. El s6lido se filtra y
se seca a 65° C/10 mmHg durante 20 h para dar un sélido amarillo

claro {204 g, B2%, 98% de pureza de area HPLC y 9%9%ee).

Ejemplo 4

Sal dihidrato de S5«cloro=-6-{2,6~difluoro-4-[3-
(metilamino)propoxi] fenil}-N-[(18)-2,2,2-trifluoro-1-

metiletil] [1,2,4] triazolo[l,5-a]lpirimidin-7-amina succinato

A una suspensién de NaH (40.9 g, 1.02 mol, 60% en aceite) en
THF anhidro (750 mL)}) se agrega 3-metilamino-propan-1-ol (115 g,
1.21 mol) a aproximadamente 20-30° C gota a gota durante 30 min.
La mezcla se agita durante 30 min. Luego, una solucién de [5-
cloro-6-(2,4,6-trifluoro-fenil)-[(1,2,4]triazolo[1l,5-alpirimidin-
7-i11-{((18}-2,2,2-trifluoro-l-metil-etil)-amina (150 g, 0.379
mol) en THF (150 mL) se agrega lentamente durante 15 min. La
mezcla se calienta a 60°C y se agita durante 16 h, luego se
enfria a 0-6° C. Se agrega a gota agua fria (1500 mL) aunque
manteniendo la temperatura entre 10 + 3° C. El THF se remueve
mediante destilacién. La Mezcla de reaccién se extrae con t-
butilmetil éter (TBME, 2x1000 mL) y a la fase acuosa separada se
agrega en porciones Aacido succinico (296 g, 2.51 mol) se agrega

en porciones y se sigue por la adicién de TBME (1000 mL). La
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mezcla se enfria a 3 t 3° C y se agita durante 1 h. el producto
sélido crudo se filtra, se lava con agua fria (150 mlL) y TBME
(2x400 mL). El1 sélido himedo se disuelve en agua (2000 mL) a
aproximadamente 75° C. la solucién se filtra a 60-70° C y se
enfria 0° C durante 1 h y se agita durante 1 h a esta
temperatura. El sélido se filtra y se seca a 35° C/10 mmHg
durante 20 h para dar un sdlido blanco en forma anhidra (175 g,
80%, >99% de pureza de &rea HPLC y 99%ee). Una pequefia porcién
del compuesto anhidro se ubica en un plato de secado de 80%-100%
donde da relativa aproximadamente 20° C a aproximadamente 30° C
durante 24 h. este absorbié 5.8% en peso de agua y se detuvo.
Este dihidrato es estable a aproximadamente 20° C a
aproximadamente 30° C y 5%-100% de humedad relativa. 'H NMR
(CDC1l,3): & 10.2 (bs, 1H), 6.80 (d, 2H, J=10.5 Hz), 5.79 (m, 1H),
4.13 (t, 2H, J=6.3 Hz), 3.03 (t, 2H, J=7.2 Hz) 2.57 (s, 3H), 2.35

(s, 44H), 2.07 (m, 2H), 1.27 (d, J=6.0, 3H).
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REIVINDICACIONES

1. Un proceso para la preparacidén de una sal de Aacido 6-
[fenil (sustituido)]-triazolpirimidina dicarboxilico Yy

como una sal hidratada que tiene la formula estructural

(I)
Rt R?
A |
F. O—(CHg)—N.
R2”NH D Nopu
N o -
SNTTR -~ _OH
7 -
¢ HO
NJ\N/ o F T
(I)
En donde:

R! es CF; o CFs;

R? es H o alquilo C1-Cs;

n es un entero de 2, 3 o 4;

X es C1 o Br;

R® y R! son cada uno independientemente H o alquilo C:-Ci; ©

R® y R* cuando se toman opcionalmente juntos con el &tomo de
nitrégenoc al cual cada uno esta unido forman un anillo
heterociclico saturado de 4 a 6 miembros que tiene 1-2
Atomos de nitrégeno y 0-1 Atomos de oxigeno o 0-1 atomos
de azufre, y opcionalmente sustituido son R3;

R® es alquilo C;-C3; en donde la linea punteada es un enlace
opcional,

Cuyo proceso comprende:

a. hacer reaccionar un éster de acido malénico de la férmula
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R%0,C.. _COR’

F F

Donde R® y R’ son independientemente alquilos C;-C; con 3-
amino-1,2,4-triazol, en la presencia de base de trialquil
amina y calentando a aproximadamente 130-170° C, durante .
aproximadamente 1 a 6 h, enfriando a aproximadamente 130°
C, diluyendo con tolueno, y enfriando a aproximadamente
20° C a aproximadamente 30° C, y agregando al menos dos
equivalentes de hidréxido de metal alcalino acuoso (MOH)

y aislando la sal de dimetal de la férmula
N-N N

b. halogenar la sal de dimetal con un reactive halogenante
POX3; donde X es Br o Cl para obtener el producto

halogenado de la férmula

F F
X

N-N -

<’N,*, L

N
c. hacer reaccionar el producto halogenado con una amina
R

A

R? NH,
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en un solvente aprético a aproximadamente 20° C a

aproximadamente 30° C parta obtener el producto amina de

la fé6rmula

R‘l
A F F

R?” “NH

A
N

‘i\ﬁl X F

d. hacer reaccionar un hidruro de metal alcalinoc ceon un
amino alcohol HO-(CH2)a,-NR'R! durante aproximadamente 30
minutos en tetrahidrofurano a aproximadamente 10 a 40° C,
el producto de amina y calentando a aproximadamente 55-
60° C durante aproximadamente 12 a 20 h para obtener el

producto 6-[fenilo(sustituido)]-triazolopirimidina

R! R3
|
R2J\NHF 0—(CH2)n_N-R4
S
- - F
N™ N7 X

e. hacer reaccionar el producto 6-[fenilo(sustituido)]-

triazolopirimidina en agua con un &Acido de carboxilico de

la férmula
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En donde la linea punteada es un enlace opcional y agregando
un solvente seleccionado de t-butilmetil éter, etil
acetato y tolueno para obtener la sal de acido 6-
[fenilo(sustituido) ]-triazolopirimidina dicarboxilico

como un sdélido

R R?
A '
F O—(CHj);—N.
R2”NH (CHIN-
(0] n

N-

N™ ™= o OH
/4 ",
¢ HO

- pr F
NJ\N X

f. cristalizar la sal de &cido 6-~[fenilo(sustituido)]-
triazolopirimidina dicarboxilico de agua y recolectar la
sal de Acidoe 6-[fenilo(sustituido)]-triazolopirimidina

dicarboxilico:

g. formar la sal de acido 6-[fenilo{sustituido) ]-
triazolopirimidina dicarboxilico anhidra al secar la salo
de 4cido 6-[fenilo(sustituido) ]-triazolopirimidina

dicarboxilice; y

h. tratar la sal de acido 6~[fenilo(sustituido) ]-
triazolopirimidina dicarboxilico con agua para obtener
una aal de acido 6~-[fenilo({sustituido)]-
triazolopirimidina dicarboxilico de férmula (I) como una

sal hidratada
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R! R?
L '
F. —(CH)—N.
R2”“NH O—(CHy)y R
0 .
N~
N = OH
/4 -
¢ HO
- ) F
NJ\N X o
(1)

2, Un proceso de acuerdo a la reivindicacién 1 en donde la
base trialquilamina se selecciona de tributilamina vy

tripropilamina

3. Un proceso de acuerdo a la reivindicacién 1 o
reivindicacién 2 en donde la proporcién en molde de éster
de Acido maldnico a 3-amino-1, 2, 4-triazol es

aproximadamente 1:1

4, Un proceso de acuerdoc a una cualquiera de las
reivindicaciones 1 a 3 en donde el hidréxidoe de metano

alcalino es hidréxido de sodio

5. Un proceso de acuerdo a la reivindicacién 4 en donde el
hidréxido de metano alcalino, hidréxido de sodio es

aproximadamente 50% de solucién acuosa.

6. Un proceso de acuerdoc a una cualquiera de las
reivindicaciones 1 a 5 en donde el reactivo halogenante

es oxicloruro de fésforo u oxibromuro de fésforo.

7. Un proceso de acuerdo a la reivindicacién 6 en donde le

reactivo halogenante es oxicloruro de fésforo.
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8. Un proceso de acuerdo a una cualquiera de las
reivindicaciones 1 a 7 en donde el acido dicarboxilico es

Acido succinico o &cido fumérico.

9. Un proceso de acuerdo a la reivindicacién 8 en donde el

dcido dicarboxilico es acido succinico.

10.Un proceso de acuerdo a una cualquiera de 1las
reivindicaciones 1 a 9 en donde el solvente aprético es

N,N-dimetilformamida.

11.Un proceso de acuerdo a una cualquiera de las
reivindicaciones 1 a 10 en donde R? y R son cada una

independientemente H o alquilo C;-Cj.

12.Un proceso de acuerdo a la reivindicacién 11 R®es y R es

metilo

13.Un proceso de acuerdo a una cualquiera de las
reivindicaciones 1 a 12 en donde el calentamiento en la
etapa a es aproximadamente 150° C durante aproximadamente

2 a 3 horas.

14.Un proceso de acuerdo a una cualquiera de las
reivindicaciones 1 a 13 en donde el reactivo halogenante
en la etapa b se calienta a reflujo durante

aproximadamente 8 a 24 horas.
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15.Un proceso de acuerdo a la reivindicacién 14 en donde el
calentamiento a reflujo es durante aproximadamente 16

horas.

16.Un proceso de acuerdo a una cualquiera de las
reivindicaciones 1 a 15 en donde el calentamiento en 1la

etapa d es durante aproximadamente 16 horas.

17.Un proceso de acuerdo a una cualquiera de las

reivindicaciones 1 a 16 en donde R! es CF; y R? es metilo.

18.Un proceso de acuerdo a wuna cualquiera de 1las
reivindicaciones 1 a 17 la amina en la etapa c tiene la

configuracién (S)

R1

R27(s) "NHz

19.Un proceso de acuerdo a una cualquiera de las
reivindicaciones 1 a 18 en donde el solvente en la etapa

e es t-butilmetil éter.

20.Un proceso de acuerdo a una cualquiera de las
reivindicaciones 1 a 19 en donde en la etapa h el tratar

con agua es mediante una atmésfera de agua saturada.

21.Un proceso para la preparacién de una sal de acido 6-
{fenilo{sustituido)]-tiazolopirimidina dicarbeoxilico y

como una sal hidratada de la férmula (II)
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npnos?2
R! R3
|
F. O—(CHz)y—N.
RR(’.JS}NH CHN-
_ HO” N
NJ\N/ X F I
(I1)

En donde:

R' es CF; o CFs;

R’ es H o alquilo C;-Ci;

n es un entero de 2, 3 o 4;

X es Cl;

R® y R! son cada uno independientemente H o alquilo C;-Cj;
En donde la linea punteada es un enlace opcional,

Cuyo proceso comprende:

a. hacer reaccionar éster de &cido malénico de la férmula

R80.C._ _COR’
F F

Donde R® y R’ son independientemente alquilo C;-C3 con 3-
amino-1,2,4-triazol, en una proporcién en mol de
aproximadamente 1:1 en la presencia de tributilamina vy
calentando a aproximadamente 150° c durante
aproximadamente 1 a 6 h, enfriando a aproximadamente 130°
C, diluyendo con tolueno, enfriando a aproximadamente 20°
C a aproximadamente 30° C, y agregando al menos dos
equivalentes de hidréxido de sodio acuoso y aislando la

sal disodic de la férmula
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F
ONa

ONa

b. Halogenar la sal de disodio con reactivo POX; donde X es
Cl al calentar a reflujo durante aproximadamente 16 h

para obtener el producto halogenado de la férmula

<’x
c. hacer reaccionar el producto halogenado con una amina

R1

R27(s) "NH

En un solvente aprético a aproximadamente 20° C a
aproximadamente 30° C durante aproximadamente 24-48 horas

para obtener un producto amina de la férmula

d. Hacer reaccionar un hidruro de metal alcalino con una
amino alcohol HO-(CH;),-NRR* durante 30 minutos en

tetrahidrofurano a temperatura ambiente, agregando el
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producto amina y calentando a aproximadamente 55-60° C

durante aproximadamente 2-20 horas para obtener el

producto 6-[fenilo(sustituido)]-tiazolopirimidina.

R! R?
I
F O—(CHZ)i—N.
A
Nﬁl\N/ X F

e. hacer reaccionar el ©producto 6-[fenilo(sustituido)]-

tiazolopirimidina en agua con un acido carboxilico de la

férmula.

En donde la linea punteada es un enlace opcional al agregar
t-butilmetil éter para obtener la sal de 4&cido 6-

[fenilo(sustituido) ]-tiazolopirimidina dicarboxilico

R! R?
L '
F, O—(CH2);—N.
Rz(s) NH ( Z)rl R‘
N-.N \ o .
(/ L OH
NJ\N X 0

f. cristalizar la sal de Acido 6-[fenilo(sustituido)]-

tiazolopirimidina dicarbioxilico de agua y recolectar la

sal de acido 6-[fenilo(sustituido) l-tiazolopirimidina

dicarboxilico;
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g. formar la sal de acido 6-[fenilo(sustituido)]-
tiazolopirimidina dicarboxilico anhidra al secar la sal

de Acido 6-[fenilo(sustituido)]-tiazolopirimidina; y

h. tratar la sal de acido 6-[fenilo(sustituido)]-
tiazolopirimidina dicarboxilico con agua en una atmosfera
de agua saturada para obtener una sal de &acido 6-
[fenilo({sustituido)]-tiazolopirimidina dicarboxilico como

una sal hidratada de férmula (II)

R! R3
F O0— (CHz)—N.
R?{gy NH (CHHN s
(o] n
N~
N7 ™%
¢ A~ __-OH
= HO
LT I
(I1)

», [}
22.Un proceso de acuerdo a una cualquiera de las

reivindicaciones 1 a 20 en donde

CFa !
F
NH OB/\’N‘CHs
N.- a
N™ ™=
</ __)\ _ I Ho)k/\rrOH
N™ SN o 0 se produce.

23.Un proceso de acuerdo a una cualquiera de las

reivindicaciones 1 a 20 donde
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CFa !
F
NH o\/\/ CH3
&S JJ\/'W 40
se produce.
24.Un proceso de acuerdo a la reivindicacién 21 en donde
CFs /
F
(S NH c’\/\/N‘CH3
N<
.94 J\/\r
NT N se produce.
25.Un proceso de acuerdo a la reivindicacién 21 en donde
CFs I
F o] N
" « 2H,0
¢S J‘vx,( 2
res
se produce.
26.Un proceso de acuerdo a wuna cualquiera de las

reivindicaciones 1 a 22 en donde la proporcién en mol del

producto halogenado amina en la etapa C es

aproximadamente 1:2 a 1:3
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La presente invencidén suministra un proceso para la
preparacién de sal de acido 6-[fenilo(sustituido) ]~
tiazolopirimidina dicarboxilico y como sal hidratada que tiene la

formula estructural (I)

R? R?
L '
F. O—(CH,)—N.,
27 NH (CHy)y, R4
0 .
NN
N7 g OH
4 .
¢ HO
- y F
NJ\N X
(I)

En donde:

R' es CF3 o CyFs;

R? es H o alquilo C;-Ci:

n es un entero de 2, 3 o 4;

X es Cl;

R® y R son cada uno independientemente H o alquilo C;-C3; o

R?® y R! cuando se toman opcionalmente juntos con el Atomo de
nitrégeno al cual cada uno esta unido forman un anillo de
heterociclicos saturado de 4 a 6 miembros que tiene 1-2 4dtomos de
nitrdégeno y 0-1 &tomos de oxigeno o 0-2 &tomos de azufre y
opcionalmente sustituido con R%;

R® es alquilo C;-Cs;

En donde la linea punteada es un enlace opcional.
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AM101480 FOR FURTHER ACTION Seo paragraphs 1 and 4 below :
Internatonal application No. Internatonal fling date hy
PCT/US2004/040854 (aay/monthiyear) 07/12/2004

Applicant

WYETH -

1 m The applicant 16 haraby notrhed that the intemational search report and the wntten opmion of the Intematonal Searching
Authonty have bean established and are transmitied herewith

Filing of amendments and statement under Article 19: -
The applicant is entitied, I he so wishaa, to amend the claime of the Internatonal Applicaton (8ee Rule 46)

When? The time kmut for ilng such amendments e narmally 2 months from tha date of tansmittal of the
Intematonal Search Report, however, for more detalls, 668 the notes on the accompanying sheet

Whern? Directly o the  Intemnabonal Buresu of WIPO, 34 chemin des Colombeties
1211 Geneva 20, Switzeriand, Faacimila No - (41-22) 740 14.35
For more detalled instructions, see the notes on the accompanyng shaet,

2 [ ] The agpiicant 1s hereby notad that no internanonal saarch report will be established and that the deciarabon under
Article 17(2)(a) to that effact and the wntten cpinion of the Intematonal Searching Authority are tranamittad herewih

3 [[] wrh regard to the protest against payment of (an) additional fee{s) under Rule 40.2, the applicant 1s nokfied that

[[] te protest tagether with the decision thereon has been tranemitted to the intemational Bureeu together with the
apphicant’s requast to forward the taxts of both the protest and the deciaion thereon 1o the designated Offices

[C] no decision has been mads yet on the protest; the applicant will be notified as soon as & decislon is mada

4. Aemindars

Shortly after the expirabon of 18 months from the prionty date, the intemabonal applcaton will bs publshed by the .
Intematonal Bureau If the applicant wishas to avaid or poetpane publicabon, a notice of withdrawal of the ntematonal B
applcation, or of tha pnonty claim, must reach the Intemational Bureau as providad in Rules 506:5.1 and 5058 3, respectively, )
before the completion of the technical preparations for inarnatonal publication.

The applicant may submit comments on an miomal basis on the wntten apinion of the intematonal Searching Authartty to the
Intematonal Bureau The Internabtonal Buraau wil sand a copy of such comments 1o all demgnatad Offices unless an

nternational preliminary éxaminatan report has been or Is to be astabliched. These comments would also be mada avadabie to
the pubiic but not before the expiration of 30 manths from the pnonty dete.

Within 19 months from the prionty date, but only n respect of some desgnated Otfices, a cemand for international prelimnary
axaminabon must ba flled if the applicant wishes to postpone the aniry Inio the nabonal phase until 30 menths om the prionity

date (in some Offices aven iater}, otherwise, the applicant must, within 20 months from the prionty date, perform the prescribed
acts for entry into the national phase before thoee designatad Offices

In re:.lpect of other designated Offices, the bme imit of 30 months (or Iater) will appiy even it no demand 15 fled within 19
monthe

See the Annex 1o Form PCT/E/301 and, for detaiis about the applicable tme iimis, Offica by Office, sse the PCT Appicant’s
Guids, Volume I, Nabonal Chapters and the WIPO Intamet sito,

Nama end malling address of the Intenatonal Searching Authority | Authorized officer

— = European Patent Office, P B 5818 Patentiaan 2 DOCKETED *
) NL-2280 HV Fiyswijk Stefan BrelbDUEDATE
. Tel (+31-70) 340-2040, Tx 31 651 po ni,

Fax: (+31-70) 340-3018 g‘“ DATE
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These Notes are intended to gwve the basio mstructions sonostmmg the filing of amendments undar arbole 18 The
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulabons and the Adminstrative inatrustions
under thal Treaty In case of disorapancy botween theas Notes and those requirements, the latter are applicable For more
detaied nformahbon, see also the PCT Applcant’s Gunde, a publioahon of WIPO

in thesa Notes, “Articie”, “Ruls”, and “Saction® refer lo the prowmons of the PCT, the PCT Regulabons and the PCT
Admmmnirabve instructions respsocbvaly

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The apphoant has, afier having recarved the itemahonal search report, one opporunity to amend the clamms of the
itemational apphcahon N ahould however be emphasized that, sinos all parts of the iIntematonal application (cluma,
descnpbon and drawings) may be amended dunng the intematonal preiminery exeamination prooedure, there o usually
no need to file amendments of the clams under Aricie 19 sxcapt where, # g. the applicant wants the lalter to be pubkshed
for the purpesss of provisional proteation or has another resson for amending the olaums betore intemasbonsl pbulcstion
Furthermore, it should be emphanized that provisional protection i svailable in some Siates only

Wht parts of the intermnational applicstion may be amendad ?
Under Articie 19, only the clarms may be amended
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Dunng the miemational phase, the dlairms may also bs amended (or further amended) under Article 34 before

the International Prebmmary Examming Authonty The descnpbon and drawings may only be amended under
Article 34 belore the intemational Exammng Authonty

Upon antry mio the nahonal phase, all parts of the nfemabonal application may be smended under Artcle 28
of, whave applicable, Aricls 41

When? Within 2 months from the dale of tranamiial of the ntsmational search report or 16 months from the

date, whichever ime dmit sxpires later it should be noted, however, that the smendments will be considered

a8 having besn recerved on tmse if they are ecaved by the intemational Buraau after the expiration of the
applicable trme imit but bafore the completion of the technioal preparatons for intemational pubbication

(Rule 48 1)
Where not to file the amendments?

Tha smendmenis may on| be filad with the intemational Bursay and not with the recewving Offios
International a.m':ﬂn%ww-wz) orthe

M—-nbmuﬂhﬂmﬁnﬂmﬁmqumﬂmhmhhﬂmhh

How? mwm“wmﬁndm.bylﬂgmormnud-morbyum-ﬁnuhhﬂof

one or mom of the cloms s fied

A replacament shest must be submitied for sash sheet of ths dlai hach, unt of
g o, e ongmaty B M w on acoo an amsndment or

All the cluims appsanng on & replacement shest must be numbered Arabis numerals. Where a clam e

eancelled, no renumbenng of the cther olamms u required In all cases where olams are renumbered, they must

be rerumbered consscutively (Admonstretive instruchons, Soechon 205(b))

Th--undnnnhmﬂbmﬂuhhmhwhnhlmm-pﬂlﬂbnhbhnﬂlﬂu

What documants must/may socompany the amendments?
Leiter {Section 205(b)):
The smencments must b submitted with a tetter

The ietter wall nat be published with the ntsrmational applicshon and the amended clama B should not be
contused with the "Statement undar Artcle 19{1)" (ses bolow, under “Statement under Arbole 18{1)").

The iatter muat ba in sh or F at the oh:
English or French, nluolmlppll_n.lbww.lllnhqumdh

] lish, the H
i m.m hEl'l?Fr:dl. Istter must bo In English; if the langusge of the Intsmationa

Y TR TNy

ORI T o T AT

0

T

=TT

Xt
e

p

TR

-

Nnlan tn Form BOTAGAMDA ek bl lam am. smna



000090

NOTES TO FORM PCT/ISA/220 (continuwd)

The latter must indicaie the diffsrences batwaen the clams as filed gnd the cluma as amendsd i must, ;m
mm,m.mmmommmmmmmmuw(nmummw
that idenhboal ndiaahons conoeming several olasms may be grouped),whather

() the clam m unshanged,

(i) the clum o sancelled,

() the clamm o new, R

{v) the olaim repiaces one or more claims as fled,

{v) the clam w the result of the dvsion of a claim as Kled

The following exsmpies iiustrate the mannes In which amendments mustbe explained In the
accompanying letier:

1 [Where origmnally there were 48 claims and aiter amendment of some olams there are 51]
*Claims 1 tn 29, 31, 32, 34, 35, 37 lo 48 replaced by amerxied clarms beanng the sams rmumbers,
olums 30, 33 and 36 unchanged, naw clama 49 to 51 added *

2 [Whare anginally there ware 15 clams and after amendment of all clmme there wre 11}
*Claims 1 to 15 replaced by amendad dams 1t0 11 *

3 [Where angmally there were 14 clisrns snd the amendments comist m aancelimg some clams and in ediding
naw clasme
'Gm1i£6md14mmdm7b1sm.mdm\5. 16 and 17 added * o1
“Clams 7 to 13 cancelied, new alaima 15, 18 and 17 added; afi other olmsms unchanged *

4 [Where vanous kirds of amendments are macds)
*Clams 1-10 unchanged, clama 11 lo 13, 18 and 19 oancsllad, oilarm 14, 15 and 16 replaced by amended
dam 14, clum 17 subdwided into amanded dams 15, 15 and 17; new cams 20 end 21 added *

“Statement under article 18(1)" (Rule 48.4)
The amendments May be accompamad by a ststement explanng the amendments and ndicating any /mpact

E:&%Wmﬂmmhmmhw and the drawings (wiwch carmeot be amanded under

The siatement will b publahed with the nlemabonal apphoaten and the amendad clama
R muat be In the language in which the international apppiicstion Is 1o be published.
R st be bried, not sxcsedmg 600 words if m Englmah or if irersisted into Engheh

& should nat be confumed with and doss ot replsos the lsliss wwheating the differancss between the claoms
as fisd and as amanded it mus! be fied an & separsie shesl and must be senirbed as such by & heating,
prefersbly by using the words "Sistement under Artscle 19(1) *

it may not contain any deparaging comments on the intemahonal ssarch report or the relevance of otatons

ocantamad in that report Relersnos (o citebions, relsvant to a grven olam, contained in the ntemahonal search
teport may be masde ondy m cormechion with en amendment of thal olamm

Consaquence if a damand for internstional praliminary examination has siready been flled

i, dhhuollhgu!ymmmumhrmm 18, a demand for ntemational preitmmnary examinabon
has siready been subrmilted, the applicant must preferably, st the sames tme of filng the amendments with the
inftemsbonal Bureau, alao fils & copy of such amendments with the intarnational Prelmmary Examaung
Authonly (see Rule 62 2(a), first sentence)

Consegquenocs with regard to transiation of the international application for entry into he national phese

The sppicant's aftenhon @ drswn to the fact that, where upon sniry mio the nstional phose, s translahon of the
clwms as amended under Artiie 19 may have io be furnished io the designated/slectod Offices, inatead of, or
m sddibon to, the transiabon of the claims as filed

E::Mddnhonﬂ-mmdud\d-uw Office, see Vohzme | of the PCT Applant's
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PATENT COOPERATION TREAT

PCT

LT

b

INTERNATIONAL SEARCH REPORT 1/

(PCT Artcle 18 and Rules 43 and 44) o

Applicant's or agent's file refarence FOR FURTHER <ee Form PCTASAZ20 7

AM101480 ACTION as woll as, where applicable, tem 5 below f’ :

Internatonal appicaton No Inlernatonal fing date (day/month/yes;) | (Eariest) Pnonty Date (aay/monthiyear) ﬁ

PCT/US2004 /040854 07/12/2004 08/12/2003 k&

Applicant
WYETH

e

.
it

This Intemabonal Search Report has been prapared by this Intematonal Searching Authority and Is transmiited to the apphcant
accordng to Arbcie 18 A copy 18 being ransmitted to the Intemational Bureau

This Intematonal Search Reportconaists otatotalot 4 _ sheels,
E It 18 also accompanied by a copy of each prior art document cited in this report

AT

1 Basls of the report

a With regard to the language, the ntematonal esarch was carned out on the bassa of the ntemabonal application in the
language in which It was filed, unless otherwise inckcatad under this item

ot V¥

£

The intarnational search was camed out on the basis of & translation of the mematonal applicaton furmished to '5!?
this Authonty (Rule 23 1{b)). wr

4%

P
b [ ] withregar o any nuclectide and/or amino acid sequence diactosed in the intematonal spplication, see Bax No | £

"y

2 D Certain claims were found unsearchable (See Box 1) f;"
-

3 [[] unity of invention is lacking (see Box ) o
Y

i

4, With regard to the bitle, u—;
[X] the taxtis approved as submitied by the appilcant. 4

[]  the text has been establisned by this Authonty to read as follows. ;_j,

u

b

A

=

"

~
-

§ With regard 10 the abstract,
[X]  the text s approved as submitied by the applicant.

[]  the text has bean established, accordng to Rule 38.2(b), by this Authonty as it appears n Box No IV The applicant
may, within one month from the date of mauling of s Internatonal search raport, submit comments to this Authority

8  With regard to the drawings,
a the tigure of the drawings to be published with the abstract 1s Figure No.
[[] aesuggested by the appiicant
[]  =sselected by tis Authormy, because the apphicant falled to suggest a figure

D as selectad by this Authonty, because thie figure better charactenzes the invention
b. D none of the higures 15 to be published with the abstract

EL*E- o RREEE RN M 3 Tt

Form PCTASA/210 {hiret sheet) {January 2004)
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1
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- At e e .
N ﬁm{;’&mﬁm :ﬁ::;" an which 15 nat ated 1o undarstand the pnnciple or hecry :chm ll’h"g y
*E" .ar:‘;r mmnm bl pubisshed on or after the Indemational "o mn;e of #ﬂmw m m:. d::md Invention K j.
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26 April 2005 06/05/2005 g
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From the

PATENT COOPERATION TP=ATY

INTERNATIONAL SEARCHING AUTHORITY

Tor

see form PCTASAZ220

PCT

WRITTEN OPINION OF THE

(PCT Rule 43bis.1)

B

§Cl‘|\

'S

INTERNATIONAL SEARCHING AUTHORITY.

Date of mailing
(daymonthiear) see form PCTASAR10 (second sheet)

Applicant's or agent's file referance
see form PCTASA220 See paragraph 2 below

FOR FURTHER ACTION

International application No
PCTAS2004040854

Imematonal filing date (dayfronthyear) Pnonity date {daymonthiear)
07 12.2004 08 12.2003

C0o7D48704

International Patent Classification (IPC) or both natonal classiication and IPC

Applicant
WYETH

Box No
Box No
Box No
Box Ne
Box No

Box No
Box No
Box No

000 ROOOB®

Vi
Vil
Vil

1 Ths opinion contams indicahans relating to the following tems

Basis of the opinion

Prionty

Nen-establishment of opimion with regard to novalty, inventive step and industnal applicabibty
Lack of unity of invention

Reasoned statement under Rule 43bis 1(a)(t) with regard to novelty, inventive step or industnal
applicabilty, criations and explanations supporting such statemant

Certain documents cited
Certain defects in the international application
Certain observations on the internahonal application

2  FURTHER ACTION

if & demand for international preliminary examination s made, this opimon will usually be considared to be a
written opinion of the Intarnatanal Pralyminary Exarmining Authorty (“IPEA") However, this does not apply wiers

the apphcant chooses an Authonty other than this one to be the IPEA and the chosen IPEA has notifed the

. Intermational Bureau under Rule 68,15:s(b) that written opimions of this international Searching Authonty
1 will not be so considered

If this opinion 15, as provided above, considenred to be a wniten opinion of the IPEA, the applicant is mvited to

. submit to the IPEA a written raply together, where appropriate, with amendments, bafore the expiration of three
‘ months from the date of maiing of Form PCTASAZ220 or before the expiration of 22 months from the priority date,

N whichever axpiras |ater,

For further options, sea Form PCTASA220

3 For further details, see notes to Form PCTASAZ220
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WRITTEN OPINION OF THE International application No
INTERNATIONAL SEARCHING AUTHORITY PCTAIS2004/040854

>

Box No.| Basis of the oplnion

Y

1 With regard to the language, this opinion has bean established on the basis of the intemational application in <
the language in which it was filed, uniess otherwise indicated under this tem v

O Tnis opmion has been established on the basis of a transiation from the onginal language nto the following
language , which s the language of a translation furmished for the purposes of intemational search <
(under Rules 12.3 and 23 1(b)) .

2 With regard to any nucleotide andior amino acld ssquence disclosed in the international apphication and
necessary to the claimed invention, this opinion has been established on the basis of-

a type of matenal
O asequence histing

O table(s) related to the sequence listing

b format of matenal
O in writen format
O in computer readable form

¢ time of fiingfurmshing
O contained in the international applicatian as filed. ‘
D hied together with the international apphcation in computer readable form
O furmished subsequentiy to this Authorrty for the purposes of search.

3 O In addition, in the case that more than one version or copy of a sequence listing andior table relating theml::*ﬁ

has been filed or fumished, the required statements that the information in the subsequent or additional

copies 1s dentical to that in the application as filed or does not go beyond the application as filed, as i
appropriate, were fumished, -

4 Addional comments =
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WRITTEN OPINION OF THE International application No 3
INTERNATIONAL SEARCHING AUTHORITY PCTAS2004/040854 E“
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Box No.V  Reasoned statement under Rule 43bis.1(a)(l) with regard to novelty, inventive stepor
industrial applicability; citations and expianations supporting such statemsnt ‘g

1 Statement
Novelty (N) Yes Clams 1-26 é’
No Clams %{1

Inventive step (IS) Yes: Claims 1-26 :"5
No. Clams ‘:

Industrial applicability (IA) Yes. Clams  1-26 i
No Clams F’:

¥

2 Crations and explanations fﬁ‘
see separste sheet ;
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Form PCTASA/237 (Separate Sheet) (Sheet 1) (EPO-January 2004)

——

F

3

WRITTEN OPINION OF THE International application No.%
INTERNATIONAL SEARCHING £
AUTHORITY (SEPARATE SHEET) PCTIUS2004/040854?3
Re ltem V. ¥
1 Reference is made to the following documents: 7"
D1+ WO 99/48893 A (AMERICAN CYANAMID COMPANY) 30 September 1999 v‘?
(1999-09-30) ;5

D2 EP 0770615 A (AMERICAN CYANAMID COMPANY; BASF ﬁt
AKTIENGESELLSCHAFT) 2 May 1997 (1997-05-02) i

D3: US 6117 876 A (PEES ET AL) 12 September 2000 (2000-09-12) 7

2 The present application i1s directed to a process for the preparation of certain 6- r
(substituted phenyi)triazolopyrimidine dicarboxylic acid salts which are tubulin N
inhibitors and are useful in the treatment of cancer. b

;

3  Documents D1-D3, which are considered to represent the most relevant state of the #*
art, disclose processes for the preparation of 6-(substituted phenyl)triazolopyrimidine ‘*

corresponding 1o present steps a - ¢ but lack the formation of the present products
wherein the characterizing side group O-Alkylene-NR*R* is attached at the phenyl
nng in the last step d. Since the introduction of such a group was neither described
nor suggested in the related prior art, the presently claimed process(es) is/are both
novel and inventive (Article 33(2)and (3) PCT).
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Tra. 41 PATENTEIVH Dew. 20204 ES
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SUPERINTENDENCIA

Delegatura de Propiedad Industrial
Divisién de Nuevas Creaciones

REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRAMITE
USUARIO RADICADOR

PATENTE DE INVENCION {« MODELO DE UTILIDAD, { ) { ) {)
-Indicacion dm e se sollcita la concesion de una patente. (" { )
-Datos de Identificacin dal solicitante o de la persona que se
preaenta la solicitud. {7) ()
-Descripcion de la invencion, (7 ()
-Dibujos de ser estos pertinentes, (1 ()
-Comprobante de Pago de las tasas establecidas. L ()
COMPLETA (a INCOMPLETA ( ) ( ) ()
DISENO INDUSTRIAL  ( }
-Indicacién de que se solicita ¢! registro de Disefio Industnal. { ) ()
-Datos de ldentlficacion del solicitante o de |a persona que se
presenta la solicitud. { } ()
-Reprasentacién grifica y fotogréfica del Disefio Industrial o muestra
del Materlal que incorpora el disefio, (1} { )
-Comprobante de Pago de las tasas establecidas. () ()
COMPLETA () INCOMPLETA { ) {( ) (I
ESQUEMA DE TRAZADO ( )
-Indicacién de que se solicita el reglstro da Diseiio Industrial. () { )
-Datos de identificaclon del solicitante o de la persona que se
presenta la solicitud. () ()
-Representacion grifica del Esquema Trazado. { ) { )
-Comprobante de Pago de las tasas establecidas. { ) ()
COMPLETA  { ) wgmm; ) () ()
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