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SOLICITUD DE:
X Patente de Invencién. [ Patente de Modelo de Utilidad.
O Capitulo |. B4 Capitulo IL.
Nombre: BOEHRINGER INGELHEIM
@_ CHEMICALS, INC IDENTIFICACION
sociedad constituida y existente bajo las
SOL':E’T)A"TE jeyes de Delawars, Estados Unidos de] C.C. [ N O
América
Direccién: 2820 North Normandy Drive, C.E. a oro O
P.O. Box 1658, Petersburg,
Virginia 23805, Cual
Estados Unidos de America Nimero
Domicilio: Petersburg, Virginia,
Estados Unidos de America
] IDENTIFICACION
Nombre: EMILIO FERRERO O
REPRESENTANTE { Direcci6n: Carrera 4". No. 72-35 c.C. NIT
O APODERADOQ | Teléfono: 347 38 11 CE. O Otro O
Fax: 2118850
E-mail: clientes@@camyp.com. Cual
Domicliio: Bogotd, Colombia. Nimero 438,019 T.P31.829
1. Robert F. Jr. BOSWELL 2. Bernard Frankiin GUPTON
Boehringer Ingalhelm Chemicals, Inc Boehrlli\g:hr Il:l‘gmll::ll (I:;l:vmelcals. inc
2820 North Normandy Drive, 2820 North Normandy Drive,
INVENTOR (ES) | p o Box 1858, Pstersburg, P.O. Box 1658, Petersburg,
(72) Virginia 23805, Virginia 23805,
Estados Unidos de América Estados Unidos de América
3. Young 8.LO
Boehringer Ingelheim Chemicals, Inc
2820 North Normandy Drive,
P.O. Box 1858, Petersburg,
Virginia 23805,
Estados Unidos de America
PCT (86)

Solicitud Intemacional No. PCT/US2003/017376 Fecha: 2 de Junio de 2003
Publicacién Intemacional No. WO 2004/002988 A1  Fecha: 8 de Enero de 2004

G Titulo (54)
METODO MEJORADO PARA PREPARAR NEVIRAPINA

6 Clasificacién Internacional (51) CO7D 471/14

Prioridad | (33) Pals de Origen (32) Fecha (31) Namero de Solicitud
si® No[ us 28 de Junio de 2002 80/392.690

G C mprobante de pago N .:___ 05 - 4,988  Fecha: __ 24 de enero de 1005
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Anexos:

®

Comprobante de pago de la tasa de presentacion de la solicitud por $ 443.000.00.

O Comprobante de pago por reivindicaclén de prioridad.

Documento que acredita la existencia y representacion legal cuando el solicitante sea persona
juridica.

X Poderes, si fuere el caso.

Documento de cesién del inventor al solicitante o a su causante.

[0  Declaraciones.

Copia de la solicitud internacional. (Resumen, descripcién, reivindicaciones, dibujos)

< Traduccién de la solicitud internacional al castellano. (Resumen, descripcion, reivindicaclones,
dibujos)

Copia del examen preliminar efectuado por Ia IPEA.

B  Traduccidn del examen preliminar efectuado por la IPEA.

O De ser el caso, copla del contrato de acceso.

O De ser el caso, documento que acredite Ia licencia o autorizacién de uso de conocimientos
tradicionales de las comunidades Indigenas.

O  De serel caso, certificado de depdsito del material biolégico.

@ Arte final 12x12

O De ser el caso, informacién sobre otras solicitudes de patents o titulos obtenidos en el extranjero
por el miamo titular o su causants, relacionadas parcial o totaimente con la invencién de esta
solicitud.

O otros

9

| () |

Solicito la concesién de la patente,

NOMBRE: EMILIO FERRERO
FIRMA : iga_c

re C.C. 438.019 de Usaquén T.P. 31.929
< ;%PRP




.I. . a f bl

+
A | v . Y =

S ' Representacién y Poder con autenticackin notarlal y
CQB‘(’)E:AII;IOES:R 181 Apostille para patentes, modelos de utilidad, disefios
EDIFICIO SISK! indmstriales, marcas de fibrica, nombres comercisles,

CAARERA 48 N* 78-33
BOGOTA, 8 — COLOMBIA

. Representation
e anthentication and Apostille for pstents, wiflity models,

REPRESENTACION Y PODER

REPRESENTATION AND POWER-OF-ATTORNEY

"

Yo (nosotros), abajo firmado (VI (we), the undernigned
BOEHRINGER INGELHEIM CHEMICALS, INC.

domiciliado (s) en/of 2820 North Normandy Drive, P.O. Box 1658,

Petersburg, Virginia 23805, Estados Unidos de América

por el presento nombramos s EMILIO FERRERO, tps 31929
GONZALQ PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa.
23353 y GERMAN CAVELIER, 1pa. 832, domicjlindos on la Carmers
N® 72-33, Bogoif, Calombia, en obedecimiento s lo dispucsto ca el
puidgrafo lo del Artfculo 543 del Cédigo de Camerclo, ol primaro
como principal y los demfs como supleaizs, & su orden, como mis
{nucstros) reproscoianies cn todos los amntos de propiedad industrial
con facultad para recibir notificaciones y nombrar apodemdos judiciales
0 extrajudiciales. El primer represenmnts supleale reempiszard al
peincipal en caso de ausencia o impediments temporal o definitivo de
aquél. La misma regla se splicard cuando el segundo representante
suplente hayn do recmplozar al primero, o el tercer a] sopunda, En
talcy casos, el represeatante principal, o &l primer, o segundo suplente,
cn su caxo, ¢ ambos, declararin sy intencidn de no ejercer Ia
representacién medisnte declaracién autesticada por Notssio Péblico en
Colombis, 0 por Notardo u ot Punclonario Pdblico, o Céaml de
Colombin, en el extranjero; y & so tramre de impedimento, con el
certificado  respective. Si algunn do Ios pomhmdos faltare
definitivaments, el siguieate tomar su lugar. Cusndo cosare 1s susencia
o impedimento del representante principsl, 0 de m primero o ssgundo
Entes, an Su 080, podrin sjercer la represeniacién, en s anden, oo
otros segin ol caso, msumiéndola por el solo hechd de gjorcerls,
cesando ¢n esc momento el ejarcicio de Ia representacidn par el
primero, segaado o tercer supleats en su caso.
Ademis, confiern (conforimos) poder a los abogados arriba nombrados,
para abtener la proteccién de mi (aocstrs) propiedad industrial y contra
la compsiencia dosleal, n cuyo efecto auterizo (amos) a los dichos
apoderados para que me (nos) represenicn ante cuslesquiera eatidades o
porsonny, ejerzan o no jurisdiccidn, especialments ante las del orden
adminigtrativo, conteacioso- administrativo y judicial, eafl comeo los
tibunales de arblimnento, ea tdo lo cancernienic & los siguientey
suntos: 4) Obteacidn de patentes de invencisn, modelos ds otilidad y
disclios industrisles; el registo do marcas de  fifbrica, colectivas,
defensivas, de  servicio, lemas comerclales, nomives
camerciales, ensclias, nombres de domtinio, variedades vegetles y
denaminnciones de arigen; su renovacién, traspaso, cambio da nombes
o domicilio, cagcelnciSn voluntorin; y ¢l registro de licencias de nso da
cs0s derechos; b) Las acciones de competencin deslesl, proteceién del
cansumidor, oposiciones u observaciones, cancelacidn administrativa y

CAVELIER ABOGADOS
WPPODEOI- 181 (MINUTA N*12.1.1.2.6 USA)

In doe compliance with the texrms of paragraph 1st. of rticle 543 of the
Commarcial Code, do herehy sppoint EMILIO FERRERO, tpa. 31929;
QONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa.
23555 and GERMAN CAVELIER, tpa. 812, domiciled at Cutrer 4a
N® 7235, Bogotd, Colombis, the first as principal and the others as
aliemates, In the arder of their appolutment, as our repressiatives for
all industria) propecty matters with faculty to receive notfications sad
to appoint atiornsys fo and out of Court. The first alternate shall replace
the principal in cass of his sbeence or of temporal or definitive
[mpediment, The same ruls will spply when the sccond alternate
repreacmiative is o replace the first one, or when the thind is to replace
the fint or second allernates in their tarn, or both of them, second. In
such cases, the principal representative, ar the first or second altemnates
in their turn, or both of them, shall stats their intention oot © act a5
representatives through a declartion givea befire & Notary Public In
Colambla, or belore a Notary or snother Poblic Official or a Colomhian
Consul abroad; and in case of impediment, the sppropriste certificate
shall suffice. If ey of the sppaintees were 0 be definitcly absent, the
following altcroste shall take his place. When the absence or-
Impedinent of the principa] ropresenistive, or of the Gt or escond
altemain in their tum coascs, the representution can be takeo again in
their sequence, by the principal, the first or sccond altemats depending
on cass, and the mere fact or its
the represcutation by the fimst,
aball end at such tme. In additight W
favar of the above gamed attormé

£ in their wm
" "lﬂ'm in

concerning the following: l)Ohlmutof pllunl.uullly models
and industrial designs; the registration of trademaks, collective,
defensive and servico marks, slogans, commercipl names, treds
amblems, domsin names, vegetal varisties and denominations of origin;
Is renewal, smsignment, change of name or damicils, voluatary
cxncellation; and the registration of licenss of nss of the shove rights;
b)Admduﬁhmaﬁﬂm.puplhnb,hm.
oppositions or observations, administrative or Coort cancellation,
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APOSTILLE
(Convention de La Haye du 5 octobre 1961)

1. Country: The United States of America
THIS PUBLIC DOCUMENT

2. has been signed by JEANNE E. ROGERS

3. acting in the capacity of NOTARY PUBLIC

4. in the State of Connecticut for the term of November 26, 2001 to November 30, 2006

CERTIFIED

5. at Hartford, Connecticut ' 6.0on November 19, 2004

7.by SUSAN BYSIEWICZ Secretary of the State of Connecticut

8. Number : 2004-13224

9. Seal :

PTG g

geauo NOTARID 3eXTO O cvdevio

gr:m coiNeInL nan‘&&nﬂ:.';q

WE TULING A LA 1 77A

L L . ok

28 ENE 2005 ‘.i
e . - e, < .

- %
1. A0 alD
n'q mLO|NA

10. Si




Jjudlicits, nulided, medidas cautalares, concasién de licencias, s tatela,
la proteccién de secretos industrinles, y en general los juiclos civiles,
ponales, administrutivos o contencioso_sdministrativos relacionados
'mn_mduadm;wdnnnquummonnu
promuevan. ¥ pam que en todos los ssuntos aniba determinados,
" puedan sustituir esto mandato, transigir, conciliar, admitir los hechos
" delprocesd, desistir, cancelar, recibir, renunciar, y ratificer los actos do
- agentes oficiosos.

P

oollity, infringement, granting of licenses, tha action for writ
mandarms, the protsction of trado secrets, and in general the clvil,
penal, and administrative suits rolating to those rights; actlons and suits
Inatituted by me {us) or against me (us). And that in all the sbove
matters they may substitute this Power of Attomey, compromise,
conciliste, admit the facts of the case, dasist, cancel, receive, resign, and
retify acts done by represcntatives without a power of attomey.

Dado y firmado hoy/Given and signed this 25" day of October, 2004

eafin Ridgefield, Connecticut USA

porby %Eummmm

L4

Firme/Signature

Personally appeared, Mary-Ellen M. DEVLIN, signer and sealer of

SO00OTA, WAGO CONSTAR QU3 LA
AOTOCORA COWCISE CON Bl JNRIGIN
oy III' 'r!mou A LA VISTA

gm ’.73....: lmn oL :ﬂ:lfl.?:a

msn'umentmdacknowledgedthesmtobeherﬁeewtmddeedbefp:e" ﬂli

day of October, 2004.

© CAVELIER ABOGADOS
WFPODED!-181 (MINUTA N*12.1.1.2.6 USA)

" d
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Uil 204 oW LEDINA
hOTARI
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My Commission Expires: Nov. 30, 2006



APOSTILLE
(Convention de La Haye du 5 octobre 1961)

1. Country: The United States of America
THIS PUBLIC DOCUMENT

2. hasg bm_signed by JEANNEE ROGERS

3. acting in the capacity of NOTARY PUBLIC

4. in the State of Connecticut for the term of November 26, 2001 to November 30, 2006

CERTIFIED

5. at Hartford, Connecticut 6.on January 11, 2005
7.by SUSAN BYSIEWICZ Secretary of the State of Connecticut

A
8. Number : 2005-0315 - valfe Taino A L4 vioTa

-" -

9. Seal : .
Beoika

“ . .
" JUAN WAL JEL BUTERD
. KOTARIO

Wy:m 4. e il

Secretary of the State




CERTIFICACION NOTARIAL (INDIVIDUO)

-Alos diay del mes de
de 200 ante mf, Notario Pdblico o Funcionario Autorizado de

9§

NOTARIAL CERTIFICATION (INDIVIDUAL)
On this day of
200 ___ before me, a Notary Public or Attesting Official of

" comparecié(eron) personalmente

personally appeared

a quien(es) doy fe de conocer y me consta que es(son) Ia(s)
-pexrsona(s) firmante(s) del documento que precede, y quien(es)
tiene(n) capacidad legal pam otorgario

to me known, and known to me to be the person(s) who executed
that foregoing document, and who has(bave) legal capacity to
execute it

-~ NOTARIO PUBLICO O FUNCIONARIO AUTORIZADO ~— NOTARY PUBLIC OR ATTESTING OFICIAL —

CERTIFICACION NOTARIAL (SOCIEDAD)
Alos __ 2§ dfas del mes de_mefubre
de 200 _i_ compareci6(eron) ante mf,
Megd-ELen M. Deylin

NOTARIAL CERTIFICATION (CORPORATION)
2004 appeared befors me
Mary-Blien M. Devlin

uicn{es) conozco personalmente y que firma(n) este documento en
rescntacidn de la Sociedad/compafifa denominada

LA AGE ; '(a.ﬂs c-

who({m) I know personally and who(m) signed this document as
represcatative(s) of the Corporation/Company named /
BOEHRINGER INGELHEIM CHEMICALS, INC.

Certifico:

L. Que he visto log siguientes documentos:* ]
newdieam ke [ResoLuei o da [a Tt Diréefiva
cik ﬂ.‘i?tfiﬂ-‘d » Connech'cot foJlMo /'S

Tuice oot

2.Que dichos documentos prueban lo siguiente:

2.1.Que '

es una Sociedad/Compaiia le. constitulda y existeate dc

acverdo con lasleyesde ) Pzfpodo de Delawase

1 certify:
1.That I have scen the following documents:*

Appointment/Resolution by the Board of Directors in Ridgeficld,
Connecticut dated July 16, 2004,

2. That the above documents duly prove the following:
2.1.That  Mary-Ellen MDGHID ThaBGaL AT
BOEHRINGER INGELHERVPCHHMIGAL S, |

@-

2,2.Que el domicilio de dicha Sociedad/Compafifa cs
2 2o Porth d

nlt, . rOTERO MEDIH

2820 North Normandy Dri

&grsburg‘ Viraints 3805 aon

Peterburg, Virginia 23805 USA

2.3, Que &l objeto u ohjetos para los cuales se otorga ¢l presente
poder estin comprendidos dentro del objeto social de la
mencionada Sociedad/Compafifa.

2.4.Que cl(los) Sr.(Sres.)

—2llEn . L

2.3. That the puspose or purposes for which the present Power of
Attomey is granted sre comprised within the corporation purposes set
forth in the charter of the mentioned Corporation/Company. -

2.4, That Ms.(Mesars.) Mary-Eilen M. Devlia

estd(n) autorizado(s) para otorgar el presente Poder.
Gmd H J' wei,
Estado ‘:‘maggil'fsi obf??‘ ye

Hoy N - Q‘iﬁ ﬁgg‘ o 0e2002£

in{are) guthorized to grant the present Power of Atiorney

Smate Connecticut 06877 USA

—- NOTARIO PUBLICO O FUNCIONARIO AUTORIZADO — NOTARY PUBLIC OR ATTBSTING OFICIAL —-

'Lmdocnmmdebmidmﬁﬁmewnhehlfuigm * Documenty
, Jeanne E. Rogers, Notary Pu

CAVELIER ABOGADOS
WPPODEQL-181 (MINUTA N"12.1.1.2.6 USA)

must be identified with date and origin
blic for the State of Connecticut, do

hereby attest that the above Corporate information is true and accurate,

L2




) APOSTILLE
(Convention de La Haye du 5 octohre 1961)
1.  Country:
This public document
2 has been 8igned by ......cccicrmverecriimmiceninieiirnnnse o
3 acting in the capacity of ........c..cccemnininiveciiteriinen e
4 bears the seal/stamp of ........ccccoriniiieirninanicnrnmsenn
Certifled
5. B G.the ccoeneriiiircneninninnen
B S 2N
- S | PP
9.  Seal/stamp 10. Signature

010 -~
HASBO CONSIra -
OINCIBE CoN 3 ,"":, Y-
hE TENIOD A LAt £ 7
N .

CAVELIER ABOGADOS
WPPODEDI-181 (MINUTA N*12.1.1.2.6 USA)



Z
TRADUCCION OFICIAL 009/2004 DE UN DOCUMENTO ESCRITQ EN INGLES Y
EN ESPANOL, REALIZADA POR EDUARDO CALADO NOGUERA, TRADUCTOR
OFICIAL APROBADO POR RESOLUCION 541 DEL 27 DE FEBRERO DE 1976 POR
EL MINISTERIO DE JUSTICIA Y DEBIDAMENTE REGISTRADO ANTE EL
MINISTERIO DE RELACIONES EXTERIORES DE LA REPUBLICA DE COLOMBIA Y
MEDIANTE EL CUAL BOEHRINGER INGELHEIM CHEMICALS, INC EMPR.E.?;A
DOMICILIADA EN 2820 NORTH NORMANDY DRIVE, 9.6.. BOX 1658,
PETERSBURG, VIRGINIA 23805, ESTADOS UNIDOS DE AMERICA OTORGA
PODER A EMILIO FERRERO, TPA 31929, GONZALO PERDOMO, TPA 831; LUZ
CLEMENCIA DE PAEZ TPA 23555 Y A GERMAN CAVELIER, TPA 832.
FIRMADO HOY 25 DE OCTUBRE DE 2004 EN RIDGEFIELD, CONNECTICUT,
ESTADOS UNIDOS DE AMERICA POR MARY ELLEN M. DEVIN, SECRETARIA

ASISTENTE.

MARY-ELLEN M. DEVLIN, FIRMANTE Y SELLANTE DEL DOCUMENTO

LIBRE VOLUNTAD ANTE MI EL 25 DE OCTUBRE DE 20045

P

L

FIRMADO: JEANNE E. ROGERS, NOTARIO PUBLICO. ;]

MI CARGO VENCE EL 30 DE NOVIEMBRE DE 2006.

H - - q‘:"q .
| . JUAN Aatier BOrERG MEDIRIA
APOSTILLA:

{Convencién de La Haya del 5 de octubre de 1961)
1. Estados Unidos de América
Este documento piliblico
2. ha sido firr.nado por JEANNE E. ROGERS
3. quien actfia en su calidad de NOTARIO PUBLICO
4. para el estado de Connecticut por el periodo comprendi_.iio

entre el 26 de noviembre de 2001 y el 30 de noviembre de
2006

CERTIFICADO



5. Hartford, Comnecticut
6. el 19 de n viembre de 2004
7. por SUSAN BYSIEWICZ, secretario de estado de Connecticut

8. NGmero 2004-13224 &

9. Sello: Mw ’)’\. ;

Blagrdls “rea=: Nogu=s

STRADI-.- 1° L4 AW
SELLO REALZADO ESTADO DE CONNECTICUT TP RR P

Res. 50 Pabror. de 15
10.Firma: Susan Bysiewicz, secretario de estado
CERTIFICACION NOTARIAL en inglés y en espafiol de fecha 25 de
octubre de 2004 para certificar la_ppmparecencia de MARY-ELLEN
M. DEVLIN en su calidad de rep?esentante: Ae BOEHRINGER
INGELHEIM CHEMI&ALS INC., la existencia legal de dicha firma y
su domicilio y ademfs 1la capaciddd de 1la antedicha '
representante para oﬁbrgar este poder. Ridgefield,  Connecticut
06877, Estados Unidos de América. 25 de octubre de 2004.
Yo, Jeanne E. Rogers, notario pGblico para el eatado de

Connecticut, por el presenéé certifico que 1la precedente

informacidbn corporativa es veridica y exacta.

Firmado: Jeanne E. Rogers, notario pﬁﬂfﬂl
30 de noviembre de 2006.

APOSTILLA: E ERERe
i-‘ J}.IA;';:AI,,; - st g ‘:ﬂ.
(Convencién de La Haya del 5 de octubre He~d96110 r":'ﬁ'g"““'"‘

1l.Estados Unidos de América

Este documento piblico |

2.ha sido firmada por JEANNE E. ROGERS

3. quien actfia en su calidad de NOTARIO PUBLICO

4. para el estado de Connecticut por el periodo compren@ido

entre el 26 de noviembre de 2001 y el 30 de noviembre de 2006

CERTIFICADO
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S.Hartford, Connecticut

6.el 11 de enerpldé 2005

7.por SUSAN BYSIEWICZ, secretario de estado de Connecticut
8.Nimero 2005-0315

9.8ello:

SELLO REALZADO ESTADO DE CONNECTICUT

10.Firma: Susan'Bysiewicz, secretario de estado

COLO-144668-841-001-4 *

WPCLOOZG-,_'P ID 643k.. > At o .

: '-ii-

.

Bogotd, 27 deenero de 2005
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APOSTILLE

(Convention de 12 Haye du 5 Octobre 1961)

. Country: United States of America

This public document
. has been signed by _Angela B. Burke

. acting in the capacity of A Notary Public for the Commonwealth of Virginia

. bears the seal/stamp of _Angela B. Burke, Notary Public

Commonwealth of Virginia

Certified
. at Richmond, Virginia 6. This 17th day of November, 2004

. by _the Secretary of the Commonwealth of Virginia

. Neo. 79756

Seal/Stamp: 10. Signature:

(Bt @. Boudy

Secretary of the Commonwealth
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".CAVELIER

« .  ABOGADOS
EDIFICIO SISKI
GARPFERA 4a N° 72-38

3

BOGOTA, 8 - COLOMBIA
L] ) )

CESION

Yo, (nosotros) abajo firmado (s)
1. Robert F. BOSWELL, Jr.

I (we), the undsraigned
1. Robert F, BOSWELL, Jr.

2. Bemard Franklin GUPTON

2. Bemnard Frankiin GUPTON

3. Young S. 10

3. Young S. LO

domicilindo(s) en

1. Boehringer Ingelhetm Chemicals, Inc.,

of
1. Boehringer Ingelhelm Chemicals, Inc.,

2820 North Normandy Drive, P.O. Box 1658,

2820 North Normandy Drive, P.O. Box 1658,

Petersburg, Virginia 23805,

Petersburg, Virginia 23805,

Estados Unidos de América

United States of America
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BACKGROUND OF THE INVENTION
1. TECHNICAL FIELD .
The invention relates to sn improved method for making nevirapine, and to several
novel intermediates which are produced during the course of carrying out the inproved
10 method

2. BACKGROUND INFORMATION
Nevirapine is a nan-mucleoside inhibitor of HIV reverse transcriptese, which is
useful in the treatment of HIV infoction in hnmans, The chemical name for nevirepine is
15 1l-<cyclopropyl-5,1 l-dWmﬂxyl—ﬂi—dipyﬂdo[BJ—b:Z‘J‘a][lﬁ]dimin—émn. Iis

structoral formula is:
H,"\N
4 \ ] N
=N~ N W
20 The earliest known synthesis of nevirepine, by Hargrave et al., is described in US

Patent 5,366,972. The synthetic method employed is depicted in the following resction
Schems 1. '
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Scheme 1

In the method of Hargrave et al., 2-chloromicotinoyl chloride is formed by reacting
2-chloronicotinic acid with thionyl chloride. Next, as shown in Scheme 1, the reaction of
s  2-chloronicotinoyl chloride with 2-chloro-4-methy]-3-pyridinamins produces 2-chloro-N-
(2-chloro-4-methyl-3-pyridinyl)-3-pyridinecarboxamide. This is reacted with
oyclopropylamins to give N-(2-chloro-4-methyl-3-pyridinyl)-2-(cyclopropylamino)-3-
pyridinecarboxamide. The final step is the cyclization to produce nevirapine, which occurs
on freatment of the final intermediate with sodium hydride.
10
A refinement of the above process, described by Schneider et al. in U.S. Putemt
5,569,760, is presently nsed for the commercial memifucture of nevirspine. In this
improvement of the synthesis, the reaction of 2-chloro-N-(2-chloro-4-methyl-3-pyridinyf)-
3-pyridinecarboxamide with cyclopropylamine is carried out in the presence of 2
15  neutralizing agent, which ip an axide or hydroxide of an an element of the sacond main or

2



15

2004002988 PCT/US2003/017376

second subgroup of the periodic table. It is preferred to use as the neutralizing agent an
axide ar hydraxide of an alkaline earth metal ar of zine, with calcium oxide being
pearticularly preferred.

While the synthesis provided by U.S. Patent 5,366,972 is the best known to date, it
nevertheless suffars from several significant drawbacks. First, because the reaction of
cyclopropylamine with 2-chioro-N-(2-chloro-4-methy)-3-pyridinyl)-3-
pyridinacarboxamide is carried out at elevated temperuture (between 130° to 150°C) and
because cyclopropyl amine is so highly volatile, this reaction nrust be carried out in a high
pressure roaction vessel. Second, 2-chloro-N-(2-chloro-4-methyl-3-pyridinyl)-3-
pyridinecarboxamide becomes thermally unsiable sbove about 145°C, and sllowing the
temperature of the reaction mixture to go above this temperature poses the risk of an
explosion, Therefore, it is prudent to carefully control the temperature of the reaction
mixture so that jt remains below 145°C until substantislly all of this material has been
consumed by the reaction. Maintaining such tight control of the temperature of the
reaction mixture is difficolt at best, and it is made all the more difficult by the fact thet the
reaction is itself exothermic. Third, it is necessary to remove the neutralizing agent by
filtration. Finally, due to the production of side products, the overall yiald of the synthesis
is anly sbout 25%.

There is ttms a need for a better synthesis for nevirapine.

BRIEF SUMMARY OF THE INVENTION
The present invention satiafies this noed by providing s synthesis for nevirapine
that is saflr, higher yielding end more economical than any method yet known.

DETAILED DESCRIPTION OF THE INVENTION
The improved synfhesis of nevirapine provided by the present invention iy depicted
below in reaction Schems 2,
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@ Scheme 2 nevirapine

In the first reaction step, a 2-halo-3-pyridinecarbanitrile (1) of the formmia

(Ic’)‘
g
N~ X

wharein X is a fluorins, chlorine, bromine or iodine stom, preferrably chloring ar bromine,
is reacted with cyclopropylamine (2), to yicld 2-(cyclopropylamino)-3-pyridinecarbanitrile

4
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(3). This raction ia carried out in an inert, organic solvent, with or without water, at
clovated temperature. Appropriate orgenic solvents are C; to Cg straight or branched chain
praferred solvents are ethanol and 1-propanol, with or without water. Opticnally, & base,
either organic or inorganic, such as triethylamine, diisopropylethylamine, potassinm
phosphate, sodium carbonats, potassium carbonate and the liks, can bo added as an acid
scavenger. The reaction can be carried out at & temperature betwoen embient tempersiure
and refhix temperature, but it is prefirred that the temperature be between 77° and 100°C.

The 2-{cyclopropylamino)-3-pyridinecarbonitrile is next hydrotyzed to yield 2-
(cyclopropylamino)-3-pyridine carboxylic acid (4), which predominantly exists as the
zwitterion when isolated according to the disclosed procedures and is, therefore,
reprecented as such in Schems 2. Isolation of the nitrile prior to hydrolysis is optional.
The hydrolysis of the nitrile to the carboxylic acid cen be carried out in a conventional
manner, using & strongly acidic or basic solution. The hydrolysis is profesrably carried out
using an aquoous mixture of hydrogen peraxide and  strang base, such as sodium or
potassium hydroxide, or en aquecas mixiure of a strang base, such as sodium or potassinm
hydroxide, and an alcobol of 1 to 6 carbon atoms. Most preferrably, the hydrolysis is
carried out using aqueous 1-propanol and potassium hydroxide. Heeting to reflux will
sccolerate the rate of hydrolysis.

The 2-{cyclopropylamino)-3-pyridine carboxylic acid is next isolated from the
reaction medium. This is conveniently accomplished by adjusting the pH to the isoeleciric
point, which is reached st about pH 6. This produces the zwitterion, which precipitates out
and is then separated by filiration and dried. If an aquoous alcohol and s base are used to
conduct the Irydrolysis, the alcohol is first removed by distillation.

Subsoquently, the 2-(cyclopropylamina)-3-pyridine carboxyHic scid is troated with
a chiorinsting agent, to yield 2-(cyclopropylamino)-3-pyridinecarbonyl chloride (5).
Appropristo chlorinsting ageats are, for example, thiony! chiorids, phospharus
oxychlorids, phosphorus trichloride, phosphorus pentachioride, phosgens and oxalyl

=5-
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chloride. The chlorinstion is performed in 2 manner known to those akilled in the art of
organic synthesis. In general it is prefierred to refhux tho cerboxylic acid (4) with the
chlorinating agent, which will either be used neat or in solution with a suitable aprotic
gsalvent such as, for exampls, toluens, acetonitrile, tetrabrydrofuran, or the like. Itis
prefiarred to perform the chlorination by refluxing with neat thionyl chloride, any excess of
which can later be convenicaiiy removed by eveporstion. As most chlorinating agents
prodnce hrydrochloric acid, the product (5) of this reaction stop is depicted in Schome 2 as
the hydrochloride.

The 2-{cyclopropylamino)-3-pyridinecarbonyl chloride (5) is next reacted with a 2-
halo-4-methryl-3-pyridinamins (6) of the formmls

H,
"'zN/l

XN
N

wherein X is a fluorine, chlorine, bromine or iodine atom, prefierrably chlorine or hromine.
The most prefirred reactant is 2-chloro-4-methyl-3-pyridinemine. This produces an N-(2-
halo-4-methyl-3-pyridinyT)-2-(cyclopropylamino)-3-pyridinecarboxamide(7), wherein X is
g fluorine, chlorine, bromine or iodine atom, preferrably chiorine or bromine.. It is
essential to first remove sy remaining chlorinating agent, as this would react with the
pyridineamnine. If a highly volatils chlorinating agent, such as thionyl chloride, is used
neat, then it may be removed by ovaporation to leave the acid chlorids (5) as a salid. If the
chiorination is dons in & solvent, then it is preferable to employ a solvent that is high
boiling, so that chlorinating agent may be removed by evaporation, leaving the acid
chloride dissolved in the solvent. In any event, the acid chloride (5) is to be maintained
under anhydrous conditions. The acid chloride (5) end the pyridineamine (6) are reacted
by dissohution in a suitable anhydrons solvent such as, for example acatonitrile,
tetrahydrofhran, diglyme, dimethylformamide, dioxane, methylene chloride, or toluens,
Optionally a base, sither organic ar inorganic, such as triethrylamine,

-5
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diisopropylethylamine, potassium phosphate, potassium hydrogen phosphate, sodium
carbanate, sodium hydroxide, potassiam hydraxide or the like, may be added to the
reaction mixtnre as an acid scavenger, The reaction rate may be increased by hesting up to
the boiling point of the solvent.

Finally, the carboxamide (7) is cyclized to yield nevirapine. ‘The cyclization is
induced by treating the carboxamide (7) with a strong bass, such as sodium hydride (NaH)
or sodium hexamethyldisilazane (NaHMDS) in an inert anhydrous organic solvent, such as
diglyma, toluens, or tetrahydrofiran, st from -30°C to 130°C.

‘The synthesis of the intermediate 2-(cyclopropylamino}-3-pyridinecarbonitrils by
means of the reacticn of 2-chloro-3-pyridinecarbonitrile with cyclopropylamine is inown
from G. E. Hardimann et al, J, Med. Chem. 1974, 17, 636.

The intermediates, 2-{cyclopropylamino)-3-pyridine carboxylic acid (4)and 2-
(cyolopropylamine)-3-pyridinecarbonryl chloride (5) are believed to be novel and, thns, are
considered to be aspects of the invention.

:thmummmmmwmnmm(nm
syntheses for this substence are known and it is commearcially svailable. Other 2-halo-3-
pyridinecarhonitrileg can be readily synthesized in an snalogons manner.

It is prefierred to use 2-chloro-4-metiryl-3-pyridinamine as reactent (6) gince
syntheses for this substunce are known from U.S. Patents 6,399,781; 5,686,618; 5,668,287,
5,654,429 and 5,200,522. Other 2-hajo-4-methyl-3-pyridinamines can be readily
synthesized in an enalogous manner.

The following examples forther illustrate the preparation of nevirapine using the
improved process provided by the present invention, While each step of the reaction

-
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saquenco can be carried out by first isolating the product of the preceding step, some of the
reaction steps may be camied out sequentially, in one reaction veasel, without isolation of
the intoemediate formed by the preceding step, fhms reducing costs associated with vessel
time, cleanup, and lebor. The following Examples 1-6 illnstrate the epproach whexein the
intermediate formed at the completion of each step is isolated. Examples 7 and 8 illustrate
how some of the reaction stcps may be carried out sequentially, in one reaction veasel,
without isolation of the intermediate formed by the preceding step.

Example 1. Preparstion of 2-(cyclopropylamine)-3-pyridinecarboutirile

A reaction flask equipped with a mechanical stirrer, temperature controller, condenser and
addition furmel was charged with 2-chloro-3-pyridinecarbonitrile (69.25g, 0.50mol), 300
ml of ethanol and 200 ml of water. With agitation, cyclopropylamine (114g, 2.0mal) was
added dropwise over 30 minutes at a temperature <30 °C. When the addition was
comploted, the stirred resction mixture was hestod to reflux temperature for 20 hours. The
reaction mixture was cooled to 60 °C and then 350 ml of excess cyclopropylamine and
cthanol were removed by vaouum distillation nsing water aspirator vacynm. Ths °
remaining aqueous solution was cooled to ambient tamperature and allowed to stand
ovemight. The solid product was collected by filtration and the fiter cake rinsed with
water. The yield was 81.51g (theoretical yield is 79.5g). :

Example2, Preparation of 2-(cyclopropylaminc)-3-pyridine carboxylic aeld
(xwitterion)

A 45% aqueous KOH solution (187g, 1.5mol) was charged to a mixture of the product
from Example 1 and 300 ml of 1-propanol. The mixture was heated at reflux temperature
for sbout 5 hours whersupon TLC analysis showed complete hydrolysia of the nitrile. The
reaction mixture was coolod to ambient temperature and treated with 94g of weter that wes
needed to remove the 1-propanol by azeotropic distillation. About 330g of water/1-
propanol axeotrope waa distilled off at 62 °C and 21.1 in. Hg. Water (130g) was added to
the reaction mixture and the mixtare chilled to 5-10 °C. Concentrated hydrochlario acid
(148g, 1.5mol) was added st such a rate that the temperatore could be maintained below 30
°C. After sbout 80-90% of the acid was added the zwitterion began to precipitsts out,

-4
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making the mixture quite thick,. When ell the acid had been added, the solid product was
collacted by filtration, using 90ml of cold water to rinse out the reaction vessel onto the
filter cake. The product was dried to yield 68.12g. of the zwitterion.

Example 3. Preparstion of 2-(cyclopropylamine)-3-pyridinecarbonyl chioride
Thionyl chloride (25ml, 40.8g, 0.343mol) was charged in a thin stream to 9.00g, 0.048mol,
of 2{cyclopropylamino)-3-pyridine carboxylic acid from Example 2 in acetonitrile. The
mixtore was heatnd st refhix temperahure for 30 minotes. The mixture was allowed to cool
and the thiony] chloride was distilled off at 40 °C/23 in. Hg until the pot contents became
thick. Toluene (25ml) wus added and distillation of thionyl chloride and toluene at 40 °C
allowed to cool and stirred to promote crystallizetion. Heptane (25ml) wes added to the
mixture with stirring and the mixture filtered under a nitrogen atmosphere to obtain the
title compound.

Exsmple 4. Proparation of [N-(2-chloro-4-methy}-3-pyridinyl)-2-(cyclopropylamino)-
3-pyridinecarboxamidd

A solution of -chloro-4-methryl-3-pyridinanin (5. 70g, 0.040mol) in 10 ml of acetonitrile
was charged rapidly dropwise to & mixture of the acid chlaride from Example 3, ground
anhydrous potessium phosphate (8.49g, 0.04mol) and 40 ml of acetonitrile. The resction
mixtore was heated at 50°C for 20 hours and the reaction progrees monitored by HPLC
analysis, When the reaction was complete, the reaction mixiure was cooled to ambient
temperature and treated with 50 ml of water, giving & solution having s pH of about 4.5-5.
The mixture was acidified to pH 1 by sdditian of ditute HCI sclution and stirred for 30 min
at ambient temperstura. The reaction mixture was filtered to ramove any insoluble
material and the filtrate was basified to pH 9-10 with dilute sodium hydroxide solution end
stirred for 30 minutes st amhient temperatnre, [The mixtare was then acidified to pH 7-8
by eddition of dilute HCI, forming a dark oily layer an top of the sohition, Water was
added, a5 this had been observed during past experiments of a similer nature to hesten
orystallization. The oily layer crystallized slowly on stirring overnight]| The solid product
was collected and dried in a vecuum gven at 50 °C to obtain 9.37g of the title compound.
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Example 5. Preparation of 11-cyelopropy}-5,11-dikydro-4-methyl-6H-dipyrido[3,2-
b:2',3"¢][1,4] diszspin-6-one (nevirapine) using sodinm hexamethyidisflazane

A reaction flask equipped with & magnstic stirrer, temperatire controller thermodoupls,
addition fomel and condemser with an cil bubbler for exclusion of ambient air was inerted
with pitrogen and charged with 3.02g (0.010mol) of N-(2-chlaro-4-methryl-3-pyridinyl)-2-
(cyclopropylamino)-3-pyridinecarboxamide from Rxample 4 and 30 ml of anhydrous THF.
A 40% solution of sodium hexamethyidisilazene in THF (12.7ml, 0.025mol) was added
dropwise maintaining the temperature of the reaction mixtore at no more than 30 °C.
‘When the addition of the NaHMDS sofution was completod, the reaction mixture was
heated to reflux temperatore (ebout 63-66 °C). 'When the reaction was complsted (HPLC
analysis), the mixture was coaled to ambicat tezpersture. ‘The reaction mixturs was
treated with 1.55g (0.050mo) of mefhanol and 0.45g of water (0.025mof). The mixtare
was concentrated on a rotary evaporator at 25-30 in. Hg with a 50-60° water bath
temmparatare. ‘The reaidusl product weighing 4.44g was tritursted with 50 ml of water and
the pH 10-12 solution was acidified to pH 3 by adding 10% HC1 solution. The solid
product was collected by filtration end the filter cake rinsed three times with 10 ml
portions of water. The filter cake was dried in a vacinm oven at 50-60°C to obtain
nevirzpine.

Example 6. Preparstion of /i 1-cyclopropyi-5,11-dihydro<-methyl-GH-dtpyrido[3,2-
b:2',3%e]{1,4]dinzepin-6-one (nevirapine) using sodinm hydride

A 500ml 4NRB flask with stirrer, temperaturs controlier thermocouple, addition fimnel
and condenser with an oil bubbler to exclude air was inerted with nitrogen and charged
with 15.00g of 60% sodium hydride in & minersl ol shrrry snd 120 m} of diglyme. The
mixiure was heated to 130 °C and treated dropwise with a solution of 41.7g (0.138mol) of
IN-(2-chloro-4-methy)-3-pyridiny!)-2-{cyclopropylamino)-3-pyridinecarboxamide, from
Example 4, in 70 ml of diglyme at 80 °C. The reaction mixinre was heated at 130 °C wntil
hydrogen ovolution ceased. The mixture was cooled to ambient temperature and water
(6.75g) wes added dropwise cautiopsly. When hydrogan evolntion ceased, an additional
100 ml of water was added. Acetic acid (20ml) was added to reduce the pH of the mixtnre
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from 11-13 to about 7. An sdditional 100 ml of water wes added and the reaction mixture
gtirrod under ambient conditions for 30 minutes while the product orystallized. The solid
product was collected by filtration and ths filter cake rinsed with 100 m! of water followed
by 50 ml of cyclohexans to remove my residual mrineral oil from the mineral ofl-sodiom
hydride shirry. The wet cake was dried in 2 vacuum oven at 50 °C for 18 hours to obiain

. 35.58g of nevirapine,

Example 7. A One-Pot Synthesis of 2-(cydopropylamine)-3-pyridine carboxylic acld
from 2-chloro-3-pyridinecarbontirile

D>—NH,, BN

O
() TR " Xi

)

1. KOH, n-PrOH
2 Ha

.

N E-Iz’

)
A ane Hiter ANRB flask with stirrer, condenser, temperature controller thermocouple and
addition fimnel was charged with 2-chloro-3-pyridinecarbonitrild (27.70g, 0.20mel)
followed by 120ml of 1-propanol and 80 ml of water, Triethylemine (20.2g, 0.20mol) was
added in one portion followed by addition of cyclopropylamins (17.10g, 0.30mol) over a
petiod of 2 minutes, The reaction mixture was heatod at refhux (86-87 °C) end after 2.5
hours, & tlo analysis (sitica gel, MTBE mobile phass) showed soms product formation.
After stirring st refiux for 16 hours, tic analysis showod e little starting material remaining.
HPLC analysis showed 22% starting material-75% R-(cyclopropylamino)-3-

pyridinecarbonitrild. An additional 0,1mol (10.1g) of trietirylamine (total of 30.3g,
0.30mol of triethylamine) snd 0.03mol of cyclopropyiamine (1.70g) were added and the
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mixture contimued to be heated st refhax for another 3 bours. HPLC analysis showed 15%
sterting material romaining. An sdditional 4.0g of cyclopropylamine (totel 0.40mol) was

added and the mixtore heated at reftux for another 18 hours. At the eud of that time HPLC
analysis showed 2.9% starting material

Potassium hydroxide (33.6g, 0.60mol) was added and the mixture heated to about 40 °C
under vacuum for about 15 minutes to remove any volstile amings. The mixtore was then
heated at reflux for 5 hours under etmospheric pressure to hydrolyze the nitrile to the
carboxylic acid, Water (80ml) waa added and n-propeno! was distillad off ss en azcotrope
with water (azeotrope boiling point is 87.7 °C, 28.3% water, 71.7% n-propanol). When the
distilling head temperature increased to 92 °C the distillation was stopped end the reaction

'minnnnowedtooool.

‘The reaction mixture was chilled to about 10 °C with an ico-methanol bath and 50ml
(59.2g) of 37% HCI sohution was added dropwise, maintaining the reaction mixture at no
more then 25 °C. All of the HCI was added and after stirring sbout 2 mimites longer
crystallization of the 2-{cyclopropylamino)-3-pyridine carboxylic acid began and the
product gat up to a caks. Water (100mI) was added to break up the solid mass and maks
the niixture stirrable. After about 30 minutes, the solid was collected by filtration.
Additional solid was obtained by cancentrating the filtrate. After drying by air aspirstion
for about 2 hours, the wet-cake solid weighed 23.02g. HPLC showed 97% 2-
{cyclopropylamino)-3-pyridine carbaxylic acid and two small unimown impurity poeks of
1.8% and 1.3% concentraticns. The solid was dried in a vacuum oven at 50 °C for 65
bours to yield 18.19g.

Exampls 8. A One-Pot Synthesh of N-(2-chloro-4-methyl-3-pyridinyl)-2-
(cyclopropylamino)-3-pyridinecarboxamide from 2-chloro-4-methyl-3-pyridinamine
snd 2-(cyclopropylamine)-3-pyridine earboxylic acid (xwitterion)
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A 250m] 4NRB flask equipped with a mechanical stirrer, condenser, addition fimnnel, and
tampersture controlier thearmocouple, was charged with 2-{cyclopropylamine)-3-pyridine
carbaxylic acid (18.46g, 0.10mol). Thionyl chloride (22ml, 0.30 mol) was added in  thin
stream to the reaction flask with stirring and the mixture heated to reflux for 32 mimtes.
The reaction mixturo was cooled and the condenser was replaced with e vacuum
distillation head. The thiomyl chlaride was distilled off at 40 °C at 23in Hg vacuum until
the distillation pot contents became thick. Toluene (30ml) was added and distillation
continued yntil about most of the liquid was distilled off Another 30 ml of toluene was
added end ebout one-half of the solvent was distilled off under vacuum. Acetonitrile
(60ml) wes added to the residual mixture. A solution of 2-chloro-4-methyl-3-pyridinamine
(11.4g, 0.080mol) in 40 ml of acetonitrile was added dropwise and the reaction mixtore
heated to 50 °C and stirred overnight. Finsly croshed potassium phosphate was added after
the 2-chloro-4-methyl-3-pyridinamine addition. After 16 hrw at 50 °C 100 ml of water was
added to the stirred reaction mixture (pH 4-5). The reaction mixture was filtered to remaove
a small quantity of insoluble material. The filtrate (2 layers) was basified to pH 10-11 with
50% aqueous NaOH solution and then acidified back to pH 8. Most of the product was
found in the tolnens layer by HPLC analysis, The toluene layer was eximacted with 300 mi
dilute HCI solution (pH 1), The equeocus acid layer was basified to pH 8 using 10%
aqueons NeOH resulting in the separation of an oily layer that crystallized slowly with
tritaration. After standing over 2 days, fhe solid product was collected and dried in vacouo
at 50 °C to yield 21.40g tan solid title compound.
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CLAIMS:

1. A process for making nevirepine, comprising the following steps:
(8) reacting a 2-halo-3-pyridinecarbonitrile of the formmla

N
94
|

N~ X

wherein X is s finorine, chlorine, bromine oz iodine atom, preferably chlorine or hromine,
with cyclopropylamins, to yicld 2-(cyclopropylanino)-3-pyridinecarbanitrile;

(b) hydrolyzing the 2-(cyclopropylamino)-3-pyridinecarbonitrile to yield 2-
(cyclopropylamino)-3-pyridine carbaxylic acid;

(c) isolating the 2-(cyclopropylamino)-3-pyridine carboxylic acid from the reaction
medium;

(d) treating the 2-(cyclopropylamino)-3-pyridine carboxylic acid with a chlorinating agent,
to yiald 2-(cyclopropylamina)-3-pyridinecarbony! chlaride;

(¢) reacting the 2-(cyclopropylamino)-3-pyridine carbonyl chloride with # 2-halo-4-
methyl-3-pyridinamine of the formula

H,

wherein X iy a fluorine, chlorine, bromine or iodine atom, preferably chlorine or bromine,
to produce an N-(2-halo-4-methy)-3-pyridinyl)-2-{cyclopropylamino)-3-
pyridinecarboxamide of the formmila
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H,
= Fl'
N/ X o] HNV

wherein X is a finorine, chlorine, bromine or iodine siom, preferably chlorine or bromine;
and

(f) cyclizing the N-(2-halo-4-methyl-3-pyridinyl)-2-(cyclopropylamino)-3-
pyridinecarboxamide by treatment with a strang base, to yield nevirapine.

2. 2-{Cyclopropylamino)-3-pyridine carboxylic acid.
3.  2{Cyclopropylamino)-3-pyridinecarbonyl chloride .

4, A procesg for making 2-{cyclopropylamino)-3-pyridine carboxylio acid, which
process comprises the following steps:

(a) reacting a 2-halo-3-pyridinecarbonitrile of the formmla

ZN

C
|

N X

wherein X is s fluorine, chlorins, bromine or iodine atom, preferably chlorins or bromins,
with cyclopropylamine, to yield 2-{eyclopropylamino)-3-pyridiriecarbanitrile; and

(b) hydrolyzing the 2-(cyclopropylamino)-3-pyridinscarbonitrile to yield 2-
(cyclopropylamino)-3-pyridine carboxylic acid.
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5. A process for preparing sn N-(2-halo-4-methyl-3-pyridinyl)-2~cyciopropylamino)-
3-pyridinacarboxamide of the formmla

H, /I

, N H S|

N/ xo HN.,
wherein X is a fluorine, chlorine, bromins or jodine atom, profecably chiloring or bromine,
which comprises the fhllowing steps:
(a) treating 2-(cyclopropylamino)-3-pyridine carbaxylic acid with a chlorinating agent, to
yicld 2-(cyclopropylamino)-3-pyridinecarbanyl chloride; end
(b) reacting the 2-(cyclopropylamino)-3-pyridine carbany] chloride with & 2-halo-4-
methyl-3-pyridinamine of the formula

")

-

N
X N
wherein X is a fluorine, chlorine, bramine ar iodine atom, preferably chlorine or bromine,
to produce the N-(2-halo-4-methryl-3-pyridinyl)-2-(cyclopropylamino)-3-

idinecart id

6. A proceas for preparing en N-(2-halo-4-methyl-3-pyridinyl)-2-(cyclopropylamino)-
3-pyridinecarboxamide which comprises reacting 2-(cyclopropylamino)-3-pyridine
carbonyl chloride with a 2-halo-4-methyl-3-pyridinamine of the formmia
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e |FecaimleMo. 203-798-4408
M| Apghicant and/or inventor :
5= | This pareon b inventor only
14 | Name (LAST, Firaf) BOSWELL, Robert, ¥., Jr.
18 | Address:

Boshringer Ingelheim Chemicals, Inc.
2820 North Mormandy Drivae

P.0. Box 1658

Patersburg, VA 23805

United Btates of America




PCT REQUEST : 10000PCT
Original (for SUBMISSION) - printed on 02.08.2003 10:50:13 AM
2 |Applcant andfer tnventor .
-2-1 | This person is inventor only
Ul-24 | Nemo (LAST, Fil) GUPTON, Bernard, Franklin
=25 | Addresx Boehringer Ingelheim Chemicals, Inec.
2820 North Normandy Drive
P.O. Box 1658
Petersburg, VA 23805
. _ United States of Amarica
-3 | Appilcant andior Invertor
m31 |Tspesonie inventor culy
N34 | Nave (LAST,Fiml) - 1O, !o‘mg. 8. .
3-8 | Address: Boehringer Ingelheim Chemicals, Inc.
2820 North Normandy Drive
P.0. Box 1658
Petersburg, VA 23805
_ _ United States of America
"] Agant or common roprasentative; or
address for cameapondence
Ty, [Sent
behaif of the appiicant(s) before the
International Authoriies s
V-1-1 | Nams (LAST, Firat) RAYNOND, Robert, P.
V-1-2 | Address: Boehringer Ingelheim Corporation
900 Ridgebury Road
P.0. Box 368
Ridgefield, CT 06877-0368
United Btates of Amarica
V-1-3 | Telaphans No. 203-798-9588
V-1-4 | Facsimile No. 203-758-4408
V15 | Agant'e regletrafion No. 25,089
V2 | Additonal agent(s) additional agent(s) with same addzess as
£irat named agent
M-2-1 | Name(s) DEVLIN, Mary-Ellen, M.(27,928)) BTEMPEL,
Alan, R.(28,991)); BOTTINO, Anthony,
P.(41,629) s POCCHIARI, Busan,
K. (45,016) ) DATLOW, Philip, I.(41,482);
WITKOWSBKI, Timothy, X.(40,232); DOW,
David, A.({(46,124)




s
PCT REQUEST : 10/050PCT
Original (for SUBMIBSION) - printed on 02.06.2003 10:30:13 AM
v Dasignation of Stxios . )
v4  |Raglonal Patent APy GE GM XE LS MW MZ SD BL SZ TZ UG ZM
mmmm " |=w and any other State which is a
pererthases afler the designafion(s) | Contracting State of the Harare Protocol
conaemed) and of tha PCT
EA:s AX AZ BY KG KZ MD RU TJ TM and any
other State which is a Contracting Btate
of the Eurasian Patent Convention and of .
.. the PCT
“ EP: AT BE B3 CH&RLI CY CZ DE DK EE ES FI
FR GB GR HO IE IT LU MC NL PT RO BE BI
8K TR and any other State which is a
Contracting State of the Eurcpean Patent
Convention and of tha PCT
OA; BY BJ CF CG CI M GA GN GQ GW ML MR
NE BN TD TG and any other Stats which is
a member State of OAPI and a Contracting
State of tha PCT
V2 [Naonal Patent AE AG AL AM AT AU AZ BA BB BG BR BY BZ
o e o o ey trostrert, | oA CHALI CN CO CR CU CZ DE DK DM DZ EC
parentheses sfter the designation(s) |EE ES FI GB GD GE GH GM HR HU ID IL IN
cancened) I8 JP XE XG KP KR XZ LC LK LR L8 LT LU
LV MA MD MG MK NX MW MX MZ NI NO NZ OM
FH PL PT RO RU 8C 8D BE 8G 8K SL TJ TN-
TH TR ITT TZ UA UG UZ VC YN YU ZA ZMN W
V3 | Pracautionsry Designation Statement
(n addition to the made
under lmms V-1, V-2 and V-3, he
appiicant aleo makes under Rule 4.9()
e e e
um_-smmha.:u
under iiam V-8 below, The applicant
deciares fhet those addiional
designsfions sme subject io confirmation
and that any deaignation which la not
confirmed before tha exxpiration of 18
months from the pricority date Is to ba
#9 withdrewn by the appicant
 |mte of that ime lmit.
V-8 Exclusion{s) from precautionary NONE
Vi claim of earlier national
spplication
V11 | Fliing date 28 June 2002 (28.06.2002)
Vi-12 | Number 60/392,690
Vi3 |Country us




45
PCT REQUEST : 10/030PCT
Original (for SUBMISSION) - printed on 02.08.2003 10:50:13 AM
VI2 | Prionity document requast
The receiving Offics s requestad © |y -1
prapare and tanemit 1o the
intsmational Bureau a cerfifled copy of
the earier spplication(s) kentifiad
_L“
VIH  }international Searching Authorlly | European’ Patent Office (RPO) (ISA/EP)
+. Vil |Daclarations Nomber of deciaraions
. Vi1 [ Dedarstian g8 o e dentily of the - .
Vil2 |Deciaraiion as 1o e spploants -
entifioment, as ot the intsmational fiing
dafe, to apply fo and.be granted a
VI3 83 0 e applicants -
enfiioment, as at the internerlional fiing
dale, to claim the priority of the eardler
Vi-4 of Invertorship (only for the | —
purposas of e dasignation of the
United Staies of America
Vit ) -
mﬂmﬁud
| novelly v
X [Checkilst___ _ nimber of sheets slactronk fila(a) attsched
X1 |Request(ncluding deciarslion shests) |5 -
X2 [Desciption 13 -
X3 [Claime ] 4 r
ot [REact - 1 EZABSTO0 . TXT
X5 |Drewings 0 ; -
Wy | TOTAL 23
Accompanying ems papar documenie) afisched slecironkc Hle(s) afiached
X8 [Fes caicustion sheet 7 -
X-11 [Copy of general power of atiomey v -
X7 [PCT-EABY Gakatia - Diskettse
DX18 | Figure of the drewings which should
accompany the sbstract _ X
D20 [Language of filing of the English
——|infermational application 4 .
XA Signature of appiicant, sgent or 0{ \(‘
COMMON representative Con
1'1'1 Nlmlw-m ﬂmn, um; R.
FOR RECEIVING OFFICE USE ONLY
104 | Dxie of actual recelpt of the
purported Intemational appilcation
102 |Drawings:
1021 {Recetved
1022 | Notreceived




&5
PCT REQUEST : 10/030PCT
Original {(for SUBMIASION) - printad on 02.08.2003 10:50:13 AM
103 | Corrected date of achial recsipt due
to later hut timely recelived papers ar

£

drawings
hm-ﬂu-l%laﬂm
Dute of tmaely pt of the required

compieting the purported

comections under PCT Articls 11(2)

international Sesrching Authorlly | TSA/ EP

“al a
'Y

Tranamittel of saarch copy delayad

urt) search fee is paid
FOR INTERNATIONAL BUREAU USE ONLY

¢ a
"

114

the (ntarmational Burems

Dite of recsipt of the record copy by




PCT/USO3/173;

PATENT COOPERATION TREATY
From the INTERNATIONAL BUREAU
PCT To:
NOTIHCATION CONCERNING RAYMOND, Robert, P.
SUBMISSION OR TRANSMITTAL Boshringer Ingelhelm Corporation
OF PRIORITY DOCUMENT 900 Ridgebury Road
. P.O. Box 368
‘PCT Administrative Instructions, Section 411) Ridgefield, CT 06877-0368
United States of America
Date of maliling {day/manthiyear)
29 July 2003 {29.07.03)
Applicant's or agent’s fila reference
10/050PCT . IMPORTANT NOTIRCATION
intemnational application No. international filing date (dey/monthvyear)
PCT/US03/17376 02 June 2003 {02.08.03)
international publication date (dey/month/rear) Priority date (day/month/year)
Naot yet published 28 June 2002 (28.08.02)

Applicant
BOEHRINGER INGELHEIM CHEMICALS, INC.

1. Tha spploant Is hereby notified of the date of receipt (sxcept where the leiters "NR"” appsar In the right-hand column) by the
international Bureau of the priority dosumentis) relating to the sgriler application{s) indicated helow. Unisss otherwiss
Indicatad by an asterlsk appsaring next to & dets of reselpt, or by the letters "NR”, In the right-hand column, the priority
dooument conosmed was submitted or tranamitted to the international Bureau In compliance with Rule 17.1(s) or (b).

2. This updstes and replaces any previously fssued notifiostion om:nrnlm submission or transmittsl of priority doocuments.

3. An asteriskl{") appearing next to a date of receipt, In the right-hand column, denctss a priority dosument submitted
or tranamitind to the Intermstional Bureau but not In compliance with Ruls 17.1{s) or (b). In such a case, the attention
of the spplicant Is directed to Rule 17.1(c) which provides that no designated Offcs may disregard the priosity olaim
concerned before giving the appicant an opportunity, upon sntry inta the national phass, to furnish the priority dosument
within a ime limit which Is reasonabls under the circumatances.

4. The lettars “NR" appearing In the sight-hand column dencte a priority document which was not racsived by the intarnational
Buresu or which the applicant did not request the recsiving Office to prepars and tranamit to the international Bureau,
&8 provided by Rule 17.1(a) or (b}, respsatively. in such ¢ case, the sttantion of the sppllosnt Is dirested to Rule 17.1{c) which
provides that no designated Office may disregard the priority claim concerned before giving the appllcant an opportunity,
upon sntry into the nstional phase, to furnish the priority documsnt within a time limit which Is reasonable under the

droumstancet.
Priarity date - Priorky annlloation No, Country or reglonal Offios Date of reosiot
ar PCT recalving Office of oricrity dooumant
28 June 2002 (26.06.02) 60/392,690 us 07 July 2003 (07.07.03)
Tll.al‘l'-lm Buroau of WIPO Authorized officer
chemin des Colombettes
1211 vy Hél_éne CAMPIN {Fax 338 8970)
Facsimis No. (41-22) 338.80.70 Telephons No. {41-22) 338 8718

Form PCTAB/04 (July 1898) received . 006774046
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PATENT COOPERATION TREATY PGT‘USW%
From the INTERNATIONAL BURBAU \k
PCT T

NOTICE INFORMING THE APPLICANT OF THR RAYMOND, Robert, P.

COMMUNICATION OF THE INTERNATIONAL Boehringer ingelhelm Corporation

APPLICATION TO THE DESIGNATED OFFICES 900 Road

P.O. Bax 368
(PCT Rule 47.1(c), first sentence) ﬁm‘“’&%'me

Date of mailing (dayvimonth/yvear)

08 January 2004 {08.01.2004)
Applicant’s or agent's file referencs

10/050PCT IMPORTANT NOTICE
Loiemations] sppication No. Tnternatiooal filing dain (daphwondvyenr) Priority dais (dapmonth/year)

PCT/US2002/017376 02 June 2003 (02.06.2003) 28 June 2002 (28.06.2002)
Applicam

BOEHRINGER INQELHEIM CHEMICALS, INC.

9

Notice is hereby given that the Intemational Buresn bas communicated, as provided in Anicle X0, 1he international applicstion 10 the
following designated Offices on the daie indicated sbove as the dale of mailing of Lhis notice:

AU, AZ, BY, CH, CN, CO, DE, DZ, EP, HU, JP, KG, KP, KR, MD, MK, MZ, RU, TM

In accordance with Rule 47.1(c), third sentence, those Offices will accept the present police a3 conclusive evidence thal the communication
of the internaiional application has duly taken place on the dats of mailing indicaied above and no copy of the Imemationsl application is

required 10 be fumished by the applicant W the designated Office(s).
The fallowing designated Offices have waived 1ha requirement for such a communication at this Ume:

AE, AG, AL, AM, AP, AT, BA, BB, BG, BR, BZ, CA, CR, CU, CZ, DK, DM, EA, EC, EE, ES, Fl, GB, GD, GE, GH, GM,
HR, ID, L, N, IS, KE, KZ, LC, LK, LR, L8, LT, LU, LV, MA, MG, MN, MW, MX, NI, NO, NZ, OA, OM, PH, PL, PT, RO,
SC, 8D, 8E, SG, SK, SL, TJ, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA, 2M, ZW

‘The commmnication will be made o thoss Offices only upon their request. Furthermore, thase Offices do not require the spplicant 10
fornish s copy of the nternational application {(Rale 49. 1(a-bis)).

Enclosed with this notice is a copy af the intemetional application as published by the Intemational Burean on
08 January 2004 (08.01.2004) under No. WO 2004/002988

TIME LIMITS for filing a demand for Iniernational preliminary exsmination and for eniry into the natlonal phase

‘The applicable time limit for entering the national phase will, subject to what is s2id in the following parsgraph, be 30 MONTHS from
the priority date, not only in respect of any elocied Office if a demand for inlemational preliminary examination is fled before the
expiration of 19 monihs from the priority dase, but also in respect of any designaied Office, in the absences of filing of such demand, where
Articla 22X 1) 23 modified with effect from 1 April 2002 applies in respect of that degsignated Office. For further detalls, see PCT Gazerts
No. 4472001 of 1 November 2001, pages 19925, 19932 snd 19934, sx well ay the PCT Newsletiar, Ociober and November 2001 and
Febmary 2002 issues.
Inpnelhe.llmllmllsoﬂnrihlnﬂlenmlhmmmnmﬂmblﬁb.hwﬂmmdlotmhmdm

or elecied Offices. For regular npdaies on the applicable Lime limits (20, 21, 30 or 31 monihs, or other time Hmit), Office by
Office, refer 10 the PCT Gazetie, the PCT Newslettar und the PCT Applicant’s Guids, Volnme 11, Netlopal Chaplars, all availahle from
WIPO's Internet site, a1 http//owrw.wipoin/peven/index. bim]l

Far filing & demand for international prelimisary exmnination, seo the PCT Applicant’s Guide, Volume VA, Chapier IX. Only
spplicant who 2 a natlonal or residaot of 8 PCT Contracting State which is bound by Chapier I has the sight io fle a demand
intemnsaional preliminary examination (al present, all PCT Contracting States are boond by Chapter II).

It is the applicant’s sole responsibifity to montior all these time Emhs.

E'E

The Imsmational Buresn of WIPO Autborized officer
A ey sariond Gijsbertus Beijer - Carlos Roy
Factimile No.(41-22) 740.14.35 Telephons No.{41-22) 33891.11

Form PCT/AB/308 (April 2000
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PATENT COOPERATION TREATY PCTAJS2002/017
From the INTERNATIONAL BUREAU
PCT Tox
NOTICE INFORMING TEE APPLICANT OF TEE RAYMOND, Robert P.
COMMUNICATION OF THE INTERNATIONAL Boehringer Ingelheim Corporation
APPLICATION TO THE DESIGNATED OFPICES 800 mﬂ{“
P.O. Box 388
(PCT Rule 47.1(c), first scntcnce) mgm

Date of mailing (doy/monthyear)

08 January 2004 (08.01.2004)
Applicant's or agent's fils reference

10050PCT JMPORTANT NOTICE
Toiemational spplicaticn No, International filing dats (daymontvyear) Pricrity daic (daphnondvyear)

PCTAJS2003/017576 02 June 2003 (02.06.2003) 28 June 2002 (28.06.2002)
Applicant

BOEHRINGER INGELHEM CHEMICALS, INC.

— — ——

1. Notice is hereby given that the Imernational Buresu has communicated, o8 provided in Anicle 20, the intermational application 1o the
following designated Offices on the dale jndicated above as the daie of mailing of this notice:

AU, AZ, BY, CH, CN, CO, DE, DZ, EP, HU, JP, KG, KP, KR, MD, MK, MZ, RU, T™M

In accordance with Rule 47.1(c), third seniance, those Offices will sccept the present notice as conclusive evidencs that the communicetion
of the imemaiional spplication has duly taken placs on the dus of malling Indicaied above sud no copy of the intemationsl application is
required to be furnighed by (he applicam 1o the degignatad Office(s).

The following designated Offices have waived the raquirement for sach a communication at this time:

AE, AG, AL, AM, AP, AT, BA, BB, BG, BR, BZ, CA, CR, CU, CZ, DK, DM, EA, EC, EE, ES, F, GB, GD, GE, GH, GM,
HR, ID, IL, IN, IS, KE, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MG, MN, MW, MX, NI, NO, NZ, OA, OM, PH, PL, PT, RO,
SC, 8D, SE, 8G, SK, S, TJ, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM, ZW

‘The communication will be made 10 thoss Offices oaly vpon their request. Partbermore, those Offices do not requim the spplicemt 10
farnish a copy of the Intermatiomal application (Rule 49.1(a-bis)).

3. Enclosed with this notice Is a copy of 1be intemational application as published by the Internations! Bareaun on
08 January 2004 (08.01.2004) under No. WO 2004/002888

4. TIME LIMITS for [Mling a demand for Iniernational prefiminary exsminaiion and for entry into the natlonal phase

The applicable time Nit for enterfng the national phase will, suhbject to what is zaid In the following paragraph, be 30 MONTHS from

the pricrily date, not only in respect of any elecied Office if a demand for intemetiona] preliminary examination is filed before the

expiration of 19 months from the pricrity daie, but also In respect of any designaled Offica, in the absence of filing of sach demand, where

Article XX 1) 23 modified with effect from 1 April 2002 spplies in respect of that designated Office. For farther detalls, soe PCT Gazerte

;l:.huyMI of 1 November 2001, pages 19926, 19932 and 19934, as well a3 the PCT Newslnter, Ociober and November 2001 and
2002 issnes.

In practice, time limils oiber than the 3)-month fime Emit will comimue 1o apply, for various perfods of time, in respect of certain
designatad or eleciad Offices. For regular npdates on the applicable (ime 1tmiis (20, 21, 30 or 31 months, or other time Emit), Office by
Office, refer 1o the PCT Gazette, the PCT Newslenter and the PCT Applicans’s Guide, Volume 11, Natlonal Chapters, all svailable from
WIPO™s Iniernet site, al hup//www.wipo.ini/pet/en/Index. tenl.

For filing & demand for Interuationa) prelbuinary exmmnination, see the PCT Applicant’s Guide, Volume VA, Chapter IX. Only an
applicant who is a natiomal or regidan of & PCT Coniracting State which is bound by Chapter II hes the right 1o file s demand for
intemnationsl preliminary examination (al present, all PCT Contracting States aro bound by Chapter II).

I1 s the spplicant’s sole responsibility to moniior all these time Limits.

X

The International Bureen of WIPO Autborized officer
chernin des i i
T e e, Gijsbertus Beijer - Carios Roy
Pacsimils No.(41-22) 740.14.35 Telephone No.(41-2%) 33891.11

Form PCT/IB/308 (Anril 2002) -



PATENT COOPMA“TY VY perusovan

From the INTERNATIONAL BUREAU <y 5’\\
PCT Tor
INFORMATION CONCERNING ELECTED RAYMOND, Fabert, P.
OPFICES NOTIFIED OF THEIR ELECTION Boshringer Ingeieim Corporation
800 R Road
PO. B“ld.”é"r
(PCT Rule 61.3) ETATS-UNIS DAMERIGUE
Date of mailing {daywinonth/vear)
08 January 2004 {38.01.2004) EdTfa uat'c Ph ~ 1226|2004
Applicant’s t's file referenca
10/0S0PCT IMPORTANT INFORMATION
International spplication No. International filing date (dawimonthvyear) Priarity dats { dayimarth/paar)
PCTAJS2003017376 02 June 2003 (02.06.2003) 28 June 2002 (28.06.2002)
Applicent

BOEHRINGER INGEt HEIM CHEMICALS, INC.

i " wot—
——

| mwhml-ﬁmmwnmmmnmnm notibied each of the following Offices of ity alection:

EP: AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, HU, I, IT, LU, MC, NL, PT, RO, SB, SL SK, TR
Nationsl: AU, BG, CA, CN, DE, GB, IL. JP, KP, KR, MN, NI, NO, PL, RO, RUU, SK

2. The lollowing Offices have wajved the requirement for the netification of their slsction; the notification will be st 10 them by the Iniernationa) Borean

caly opon thesr request:

AP: GH, GM, KB, LS, MW, MZ, 8D, SL, SZ, TZ, UG, ZM, ZW
EA: AM, AZ, BY, KG, KZ, MD, RU, T], T™M
OA: BR, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG .
National: AE, AG, AL, AM, AT, AZ, BA, BB, BR, BY, BZ, CH, CO, CR, CU, CZ, DK, DM, DZ, BC, EE, BS, FI,

GD, GH, GH, GM, HR, HU, ID, IN, IS, KE, KG, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MW,
ZM%LMZ.NZ.OM.PH.FI'.SC.SD.SB.SG.SL'I'LM'IN.'IR.'I'I','IZ.UA.UG , UZ, VC, VN, YU, ZA, ZM,
Yy T hmuummn-mu--m&-mdnmmmmumudmm
Limed This must ba doms by paying the natdonal Soe(s) and firnishing, if prescribed, a transiation of the intersational spplication (Article 39(1) (a}),

ar;llu.dmn#hﬂh.byhﬂnq-mdmmudhﬂlﬂMﬂMWumlmmﬂb)udm

Some oifices harve fized time Emit expiring boer tan the above-mentioned Lims il For dotafled information sbhout the spplicable e Umia and the
acts io be performed upon emry into the Rarionsl phase before a panicolar Office, see Voluma 11 of the PCT Applicant's Guida.

The wary into Boropean regioss] phase s postponed untll 3) nenibks Drom Ghe priorily dade for sl Siniss desiganted for the purposss of obtaining &
Buropean patent.

JAN 20 2004
PATENT SECTION
The International Burewn of WIPO Autborizad officer
3-_‘.' f"o,,..'m‘;.mm"““ Gijsbertus Beljer - Carlos Roy
Facsimile No.(41-72) 740.14.35 Telephone No.(41-22) 338.91.11

Form FCT/IBA32 (Septamber 1997)



SO

The dovand susi be jliod directly with the competes nwrnotional Prellwinery Exemiring Asthority or, if two or more /uthorities are compaten,
with fhe onr cinan by the applicont.  The fill naws or two-letier code of hat Aubhorily may be indicared by the applicest on the Brey Belkner

IPEA/ EPO

PCT CHAPTER II

DEMAND

under Artiole 31 dbmmw
The underaignad requasts that the intarnational low be the subject of
Iniemational i exzmination l'nﬂnl’llml‘. ﬂbj

elects all eligible States (except where otherwise

Jdentification of IPEA Date of receipt of DEMAND
Applicants or agsat’s file refermnce
BmxNe.I IDENTIFICATION OF THE INTERNATIONAL APFLICATION 10/060PCT
Foternational spplication No. International filing dute (dawinondh/war) {Barlicst) Priavity date (dqwinonsh/nrr)
PCTAJSOI/17378 02 June 2003 38 June 2002
Title of iwvention
improved Method for Making Nevirpine

BaxNo.II APPLICANT(S)
Nams 1 address: (Fouty s oy ot s f & bl it o oo Telephons No.

203-798-5088
BOEHRINGER INGELHEIM PHARMACEUTICALS, INC. | Facsimile No.
900 Ridgebury Road, P.O. Box 368 203-798-4408
Ridgefieild, Connecticut USA 08877-0368 Teloprioter No.

Applicant’ s registration No. with the Office |

Stute fthat Is, coumtry} of nadiowality: Stain {that ix, couniry) of residence:
us us

Name and address: (Fanily ame fSonad by giun nane: fur a bngal antty, Al officiel deignation. The ackiress wast inchads pesial cods and naww of cuty)

State (that is, country} of nationality: M(ﬁdiwdnﬂ:}?

Name and sddress; (Family ames Slwad by givn nons: for & lagal axity, Al qfficiel designotion. The sddvaxy suss inclds postal code and nms of coustry)

State (that is, coruntry) of nationality: !h(ﬂhmﬂdﬁhﬂ:
D Furthey sppioants are indicsted cx 2 continostion sheel,

Form PCT/IPRA/40] (firet aheef) (March 2001; reprint Janoary 2002) Ses Notas to the demand form




International application No.
‘Stoet No. .. PCT/US03/17376

Box No. Il AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The fullowing person is agat [] comon representative
a2d [} hue been appointed earlier and represcats the appiican:(s) alwo for internationsl preliminary exsmination
D In hereby sppointed and sy earlior sppoiniment of (an) agext(s)/common represantative is hareby revoked.
| Lluwy imted, specifically for the procedure before the Intermational Prefiminsry Examining Authority, in sddition to

Jor the procedors bt
- T No.

N e e B o e e et | 700 0088

RAYMOND, Robert P.; STEMPEL, Alan R.; DEVLIN, Mary-Ellen M.; Tt No.

BOTTINO, Anthony P.; POCCHIARI, Susan K ; DATLOW, Philip |.; 20817984408

WITKOWSKI, Timathy X.; DOW., David A.; MORRIS, Michesl P. i

c/o BOEHRINGER INGELHEIM CORPORATION Teleprinter No.

800 Ridgebury Road, P.O. Box 388

Ridgefieid, Conneclicut 08877-0368 USA Agents regisration No. with the Olfice

Address for ¢ Mark this chack-box where common representative is/hus been appoinied and the
wmmmqﬂdﬁuh“ commuspondence shoxild be seat.

Box Ne.IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION
Btatemaent concerning amendments:*
1. The spplicant wishes the intemationsl preliminery exemination to sturt on ths basls of:
[#] 1w tasernational applicarion as originally filed
fhe description  [¥]  as origially flled
as amended upder Article 34

O
the olaime ﬁ as originally filed

an amendad under Article 19 (together with any accoempanying sixtzment)
aa smended under Article 34

thodrswingg || s originally filed
D as amendad undar Article 34

2. ] The applicent wishes any smendment to the claims ender Asticis 19 to bo considered as reversed.

3. D The applicant wishes the start of the intemationa] praliminary sxsmination to be postponed wntil the expirstion of 20 months
from the pricrity date tnless the International Froliminary Bxamining Authority receives s copy of sy emeadments mady
vnder Axticls 19 or a notics from the spplicant that he does not wish to make soch smendmenss (Rule 65.1(d)). (This check-
bax may be marked only whare the time limit under Articls 19 kay not yet expired))

* Wheye 0o check-boxt iy marked, internations] proliminary exsminstion will start on the basis of the internationa] appleation
a ﬂldc.vm-neqmdmhhuliuunnhmwnﬂumwhwnﬂwlhﬁm
mnder Article 34 ave recoived by the Inicrnational Preliminary Examining Authority before it has begun to draw up a writtan opinion
or the international preliminay sxamimation report, as so0 amended.

Languags for the purposes of international preliminary sxamination: Enrillah
which s the langnage in which the fntemationa] application was flled.
|| which is the language of a transistion formished for the purposes of international search.
] which is the langmage of publication of the intermational sppHieation.
[[] which is the language of the transiation (o be) furpished for the purpases of interaational prefiminary examination.

Box No.V ELECTION OF STATES

z’u&mmmmmmmu olf Saiy which kave besn designatad and which are bound by Chapter I of
excluding the following States which the applicant wishes nat to elach

Form PCT/APEA/401 (seccet sheet) (March 2001; reprint Jmoary 2002) See Notes 1o the demand form

£)



Tnteryational spplication No.
Baeet o, .3, PCT/AJSOW/17S78
BaxNo. VI CHECK LIST
decnand is accompented by the following elements, in the language referrod to in For [oternational Prelimimry
2mw.;hmb§rwm.;mm Bxamining Authority use aaly
worived not yessived
1. tnslstion of international spplication shoets O .
2. smendments ander Article 34 : theets | O
3. copy (or, whers roquired, transiation) of
enidasaa vadke Astisls 19 showts [ 0
4 -, Whers required, trenalstion) of
e e Ao 15 shects CJ O
5. lster et | O
6. oher (pectfi) Roquest For Detaled Baam 1 theets . a

The degnand 1s nlso accompaniad by the Snm(s) meked below:

1.[§7] foe calcalation eheot 5.[7] sutwment explaining lack of signatars
2.[] orisinal separste power of attomey 6. ] sequenes listing in computer readabls form
3.0 odginal gemen] power of stiomey 7.[] other Gpecify:

{D copy of ganeml power of aitcroey;
reforence pumber, if amy:

Box No. VI SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next 10 aoch sigratars, indfioxty the nane of the parson sigeing and the capucity s wiich the parson riges (i such cxpachy s noi obvioss fiom rending the deman),

Qe

For International Preliminary Examining Anthority uss caly
1. Dats of actusl receipt of DEMAND:

2. Adjuned dste of receipt of damand doe
to CORRECTIONS under Rule 60.1(b):

» [ The dute of reosipt of the damend is AFTER the expintion of 19 months 0 The applicsnt bas been
’ from the priority dete and item 4 or 3, below, docs not apply. informed accondingly.

4 D m%dwdnwhmuwmsmmmmh-mwmd

the dats of recelpt of the demand is afte the expiraticn of 19 monthe froes the pricetzy date, the deiny in wrivil
I ey = O

For Intmrstionsl Burest use ouly

Demand received from IPEA on:

Foom PCI/IPEA/0) (last sheet) (March 200); repeint Jamuary 2002) Sex Notes Io the demand form
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: PATENT COOPERATION TREATY WG
| ABE 8 P
i_.i ] Ly
mAnonn PRELIMINARY EXAMINING AUTHORITY PCT 'g ol
- = B
Raymond, Robert P. . zl—-—..:m
BOEHRINGER INGELHEIM CORPORATI NOTIFICATION OF RECEI m
900 Ridgebury Road, P.0- Box 368 OF DEMAND BY COMPETENT INTERNA '
Ridgefield, CT 06877-0368 PRELIMINARY EXAMINING AUTHORITY
ETATS-UNIS D’ AMERIQUE (RCT. Roles $0.3(e) s 6L1(5) first sentence
and Administrative Instraotions, Section 601{s})
Dam of malling XLH
Citus Py Pri- 2 2e bﬂ& (dayjmonthjyesr) 27-11-2003
Applionnt's or agent’s flls reference IMPORTANT NOTIVICATION
10/050PCT
Intwmational appliaation No. Internaticaal fiing date (deyjmonthyssr) | Priority date (day/monthjysar)
PCT/US 03/ 17376 02/06/2003 28/06,/2002
Applicant

BOEHRINGER INGELHEIM PHARMACEUTICALS, INC.

1 'l'h?nm is notifled that this internarionat Preliminary Bxsmining Aucharlty considery the following date e the
date of receipt of the for internationsl prefiminary examination of the international application: “

20/11/2003

2  Thiz dae of receipt i

m the actual date of reoipt of the demand by this Axtharity (Ruls 61.1(b)).
[[] e actual dute of receipt of thw demand en betwlf of this Authariy (Rule 59.3(e))

phase must e performed
the PCT Apphcant's Guide Vohane IL

D gm;mmwmmmwmmm-um

4,  Only where paragraph 3 appiies, & copy of this notifiextion hay besn sent to the 1uternationa] Burean,

Name and maifing address of the JPEA/ Authoriaed officer
B Pamt Offica
D-&luuuﬁ ' EEMIE 8 YG
1'|I.(-|_-'_49-l 2399-0, Tx: 523456 epau d
Fax: ( 1954465 Tel {+49-89) 2999-8588

"Porm PCT/IPEA/A02 (Tuly 1998) P204S2




PATENT COOPERATION TREATY ')

e ECEIVER Me
INTERNATIONAL PRELIMINARY EXAMINING I

~ Y 27 20 Iy PCT -

Raymond, Robert P,

BOEHRINGER INGELHEM corPoraTioN | PA NT S N OF TRANSMITTAL OF

800 kX *g;vmg&mﬁ THE INTERNATIONAL PRELIMINARY

ETATS-UNIS D'AMERIQUE EXAMINATION REPORT

(PCT Rule 71.1)
Date of maling
eOrem Pav'e P —  12fa%pooy || (dnontyea) 24,05.2004

Applicant’s or ngenTs fis referance

10D50PCT: IMPORTANT NOTIFICATION

PCTAJS 03/17376 . | 02.082008 28,08,2002

Applcact

BOEHRINGER INGELHEIM CHEMICALS, INC.

1. The appiicant is hereby notified that this intemational Preliminary Examining Authority transmits herewith the
| lntemaﬂonal preliminary escamination report and fts annexes, if any, established on the International

12 Acopyofmeraponandhm,lrm ubahgtrammmdtomelnhnntonamuraaufor
communicstion to all the elected Offices.

3. Where required by any of the elected Offices, the Intemnational Bureau will prepare an English translation of
mempon(butnolofanym)andwﬂtanﬂnhuuhmhﬂonbﬂ\oumﬂeu

4. REMINDER

The epplicant must enter the national phase befora sach elected Office by performing certain acts (flling
transiations and paying national feas) within 30 months from the priority date {or later in some Offices)
{Article 39(1)) (see also the reminder sent by the Intemational Bursau with Form PCTABA01).

Where a translation of the international application must be fumished 1o an slected Office, that tmnslation
must contain a transiation of any annaxss to the iIntemational preliminary examination report. It Is the
applicant's responsibllity to prepare and fumish such {ransiation directly to each elected Office concemed.

For further detalls on the applicable time limite and requirements of the elected Offices, sae Volume Il of the
PCT Applicant's Gulde.

The appicant's attention le drawn to Article 33(5), which provides that the criterla of novelty, inventive step
and Industrial epplicabllity describad In Article 33(2) to (4) merely serve the purposes of intemational
prefiminary examination and that "any Contracti l&m mly additional or different criteria for the
purposes of deciding whether, in that State, the Is patentable or not" (see also Article
27(5)). Such additional criteria may relate, for example, to examptions from patentabliity, roqulromenls for
enabling disclosure, clarity and support for the olaims.

[
Name and maling addresa of tha ktemational Authorized Officar -
== Ewopean Paient Offics Hurxit, D s @\
, Tol. +49 80 2399 - 0 T 523656 epmu d Tel, +40 89 2300-6042 k j
———  Fax +40 60 2399 - 4485 .

Form PCTAPEA/418 {January 2004)




PATENT COOPERATION TREATY 55"

PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 and Rule 70)

Appiicant's or agents s reference See Notifontion of Transmitial of iritsrmational
10050PCT FOR FURTHER ACTION Prellminary Examinetion Report (Form PCTAPEAM18)
Intsmational application No. inlsmational fiing daia fimanoniiyear Priortly date (dayinonihiear)
PCTAJS 0317378 02.06.2003 28.08.2002

intemafional Paient Classification (IPC) or both national clasaification and IPC

Co7TD4TINS

Applicant

BOEHRINGER INGELHEIM CHEMICALS, INC.

1.. This Intemational

O  This reportis also

been amendad and are the basis for this

preliminary examination report has bee parad by this Intemational Prefiminary Examin
Aulnﬂlyarﬂbhmﬂhdbmonpphmmmbm » o

2.  This REPORT comalsis of a intal of 4 sheets, Including this cover shest.

by ANNEXES, Le. sheats of the

report andbr shaets contalning rectifications made before this Authority
(ses Ruls 70.18 and Section 607 of the Adminisirative Instructions under tha PCT).

These annaxes consaist of a totai of sheots,

claims andbr drawings which have

3. This report contains indications relating to the following items:

I [ Baste of the opinlon
I O Priory
m Oa Wmmdophhwlhmﬂbnmny,mmmmuﬂhlapphbw
v B  Lackof unity of Invention
v B WMumnunua(a)unmmmhmly inveniive step or Indusirial applicabiity;
chations and explanationa supporting such statement
Vi 0O Certain documents clied
VIl [0 Coertain defects In the Intemational appiication
VIl [0 Cerlain observations on the International application
Dete of submission of the demand Dats of completion of this repost
20.11.2003 24.06.2004
Name and address of ths intlsmational Authorized Officer
preminary Ing authortty: /"‘w
j Tel, +40 69 2309 - 0 Tx 523656 epmu d Ouisest, J-8 j
=2 Faxc +49 88 2300 - 4483 Telephona No. +48 89 2309-8271 "

Form PCTAPEA/408 (Cover Bhes{) (January 2004)
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT Intenational application No. PCTAJS 03/17376

i. Basis of the report

1. With regard fo the elements of the intemational application (Replacement sheets which have been furnished to
the recsiving Office in response to an invitation under Articie 14 ars referred to In this report as “ariginally filed”
and a&re not annaxad fo this report since they do not contain amendmenis (Rulas 70.16 and 70.17)):

Desoription, Pages

1-18 as originally flled
Clalms, Numbere

i8 as originally flled

2. With regard to the language, all the slemenis marked above were avaliabie or fumished to this Autherity in the
languags In which the Intemational application was filed, unleas ctherwise Indicated under this tem.

Thesa elements were available or fumished to this Authority in the following language: , which is:

O the language of a translation fumished for the purposes of the Intemational search (under Rule 23.1(b)).
0 the language of publication of the intemationa) application (under Rule 48.3(b)).

O the language of a translation furmnished for the purposes of intemational preliminary examination (under
Rule 552 andbr 55.3). .

3. With regard to any nucleotide andlbr amino acld sequence disclosed In the intemational epplication, the
international preliminary examination was carrled out on the basls of the sequence listing:

contninad In the Intemational application in writtan form.

filed togethar with the intemational application in computer readable form,
funished subsequently 1o this Authority In writisn form.

fumished subsequently to this Authority In compuster readable form.

The statement that the subsequently fumnished written sequencs listing dosa not go beyond the disclosure
in the imemational application as filed has been furnished. -

The statement that the Information recorded In computer readable form is identical to the written sequence
listing has been fumished.

amendments have resulted In the cancellation of:
the description, ° pages:

the claims, Nos.:

the drawings, sheets:

This report has baen eatabiished as if (some of) the amendments had not been made, since they have
been considared to go beyond the disclosure as filed (Rule 70.2(c)).

(Any raplacement shest coniaining such amendments must be referred fo under item 1 and annexed fo this

O ooooa

nc||j|:|i|

8. Additional obsarvations, If nacessary:

Form PCTIPEA 408 (January 2004)
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INTERNATIONAL PRELIMINARY
EXAMINATION REP RT Intemational appiication No. PCTAJS 03/17378

IV. Lack of unity of invention
1. in responsse to the invitation to restrict or pay additional fees, the applicant has:
O restricted the claims.
0 paid additional fees.
0O peid additional fees under protest.
& nelther reatricted nor pald additional fees.

20 'lhleAumorltyfoundm'memqulnmmdunnyoflmnﬂonlano:eomplhdmmm.amrdl to
Rule 68.1, not to invite the applicant to restrict or pay addiional jees. "

a IhiAuhoﬂlyoomHamﬂntﬁumquhmuﬂdurﬂlydimnﬂonlnwmm Rules 13.1, 13.2 and 13.3

O complied with.
O not complied with for the following reasons:

4, Consequently, the following parte of the Intemational application were the subject of Intamational minary
examination in establishing this report: pred

J all paris.
B the parts relating to claims Nos. 2-4,5(part),6(part) .

V. Ressoned statement under Article 35(2) with regard to noveity, inventive step or Industrial applicabliity;
citstions and axplanations supporting such statement

1. Statemant
Novelty (N) Yes: Claims 2-4,5(part),8(part)
No: Claims
Inventivs atep (IS) Yes: Claims 2-4,5(part),6(par)
No: Claims
Industrial apphicabliity (IA) Yes: Claims 2-4,5(part),6(part)
No: Claims

2. Chtations and explanations
800 separste shest

Formn PCTAPEA/409 (January 2004)
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* INTERNATIONAL PRELIMINARY Intemnational application No. PCT/US03/17376
EXAMINATION REPORT - SEPARATE SHEET

SECTIONY
1). Relevant prior art le represented by:

D1: US-A-5366 972 (HARGRAVE KARL D ET AL) 22 November 1984 (1894-
11-22) cited in the application

D2: US-A-5 569 760 (SCHNEIDER HEINRICH ET AL) 29 October 1996 (1986-
10-28) cited in the application

2). None of the cited documents discloses the claimed intermediates In which the
position 2 of the pyridyl ring is substituted by the group cyclopropylamino.
Novelty is thus acknowledged.

3). D1 represents the closest prior art, since It discioses also a process to make
available the same end compound.

The problem underlyl_ng the cumrent application appears to be the provision of a further
process to make available nevirapine and the comesponding intermediate derivatives.

In view of the examples given in the description, the problem has been solved.

Sincs in D1, the cyclopropylamino group is introduced after the condensation of the two
different pyridyl entities, the skilled person cannot find in D2 the information, which
would let him know that this cyclopropylamino group could be introduced before the
condensation, . ) :
Therefore, the proposed process is the result of an inventive approach.

Since the process is Inventive, the claimed intermediates are aleo inventive, because
they are necessary for the making of the Inventive process.

4). There Is no objection with regard to industrial applicability.

Form PCT/Separate 8hoot/0D (Shest 1) (EPO-Apil 1887)



TRATADO DE COOPERACION DE PATENTES
PCT

INFORME DE EXAMEN PRELIMINAR INTERNACIONAL

S\

(Articulo 38 y Regla 70 del PCT)

Reforancla del @padients el sgerie© | PARA ACTUACIONES Ver notiicaciin de Transmisién del Reports do Examen
10-060PCT ADICIONALES Preiminer (Formato PCTAPEA416)
Solicitud Intemnacional No. Fecha de presentacian inemacional (dia4nes//io) Fecha de prioridad (dfa/mes/aiio)
PCT/USOY17370 02.08.2003 28.08.2002

Clasificacion Intemadional de Petentes (IPC) o casificacion nacional @ IPG

CO7D 471/14

BOEHRINGER INGELHEIM CHEMICALS, INC

O

Administrativas segan el PCT)

Estos anexos constan de un total de hojas.

Este informe de examen preliminar intemacional ha sido preparado por esta Administracion encargada del
Examen Preliminar Intemacional y se envia al solicitante en concordancia con el articulo 36.

Este INFORME consta de una fotalde __4 _ hojas, incluyendo la portada
Este Informe también se acompafia de ANEXOS, esto es documentos de la descripeién, reivindicaciones

y/o dibujos que han sido corregidos y que son la base de este Informe y/o documentos que contienen
rectificaciones realizadas ante esta Administracion (Ver Regla 70.16 y Seccion 807 de las Instrucciones

Este Informe contiene Indicaciones relativas a los siguientes aspectos:

_JD Tal. +49 80 2309 - 0 Txc 523856 epmu d
Faux: +49 69 2300 - 4485

| Bd Fundamentos del Informe
] O Prioridad
[]] O No se establece concepto relativo a la novedad, nivel inventivo y aplicacién industrial
v B3 Carencia de unidad de la invencitn
Vv Bd Declaracién razonada segin el articulo 35(2), en relacién con la novedad, nivel inventivo o
aplicacidn industrial; citaciones y explicaciones que soportan dicha declaracion
Vi O Ciertos documentos cltados
Vil [0 Clertos defectos de la solicitud intemacional
Vil [0 Ciertas observaciones respecto a la solicitud iIntemnacional
Fecha de presantacidn de I demands Fecha de terminacién de este reporte
20.11.2003 24.05.2004
R Pt
== Ofkina Europea do Patentes
D-80288 Munich Ousset, JB

Teldfono No. +40 80 2398-8271

Formato PCTAPEA/MO9 (portada) (Jullo 1888)
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INF RME DE EXAMEN
; PRELIMINAR INTERNACIONAL Solicitud intemacional No. PCTAJS03/17376

l. Base del Informe

1. Respecio a los elementos de la soliciiud intemacional (Les holas de reemplezo que han sido
eniregadas & la Oficina receplora en respuesta a la invitacion bejo el Articulo 14 se refieren en este
informe como “originaimente presentadas” y no se anexan a este informe ya que ellas no contienen
modificaciones (Regia 70.16 y 70.17)):

La descripcién, péginas

1-13 como s presentaron originaimente
Las relvindlcaclones, nimero
1-6 como se presentaron originaimentse

2. Respecto al lenguaje, todos los elemeantos marcados anteriorments estuvieron disponibles o fueron
enviados a la Administracién en el lenguaje en que se presents la solicliud Intemacional, 8 menocs que
sa indique oira cosa en esta punio.

Estos elementos aestuvieron disponibles o fueron enviados a esta Administracién en el sigulents

languaje ol cual es:
g al, lenguaje de la traduccidn enviada para propdsitos de la blsqueda Intemacional (bajo Regla
23.1 (b))

[0 ellenguaje de |a publicacién de la solicltud intemacional (baje Regla 48.3(b)).
[0 el lenguaje de la traduccion entregada con propdsitos del examen preliminar intemnacional (bajo
Regla 55.2 y/o 55.3).

3. Respecio a cualquier secuencia de nucleétido y/o amino décidos divuigada en la solicitud
internacional, el examen preliminar Internacional se llevé a cabo con base en el listado de secuencias:

contenido en la solicltud intemnacional en forma escrita

presentado junto con la solicitud intemacional en forma legible por computador

eniregado posteriorments a esta Administracién en forma leglible por computador

La declaracién de que el listado de secuencias posteriormente entregado no va més allé de lo
divuigado en la solicitud internacional originaimente presentada, ha sido entregada.

La declaracién de que la Informacién grabada en la forma legible por computador es idéntica al
listado de secuencias escrito que se ha entregado.

Las modificaclones han dado como resultado la cancelaclén de:

la descripcién, péginas ,
las relvindicaciones, Nos. .
los dibujos, pagina .

OO

o~
000 O 0O OO

Este reporte ha skdo establecido como sl (parte de) las modificaclones no se hubieran reallzado,
que éstas han sido consideradas como una ampliacién de lo Inicialmente divulgado como se indica
en la Casilla Suplementaria (Regla 70.2(c)).

(Cualquier hoja de reemplazo que contenga dichas modificaciones deberd ser referida bajo el punto 1 y
anexada a este Informe.)

(4]
s 0

8. Observaciones adicionales, sl s necesario:

Formato PCTAPEA/MO09 (Recusdro [) (ullo 1998)
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INFORME DE EXAMEN
PRELIMINAR INTERNACIONAL Soliciud internaclonal No. PCT/US03/17376

1.

2.

Falta de Unidad de Invencién

En respuesta a la invitacién a reetringir o pager tasas adiclonales, el solicitante ha:
restringkio las relvindicaciones.

pagado tasas adicionales.

pagado tasas adicionales bajo protesta.
no ha restringido nl ha pagado tasas adicionales.

ROOAO

Esta autoridad encontré que el requerimiento de unidad de invencién no se cumple y elige, de
acuerdo a la Regla 68.1. no invitar al solicitante a resiringir o pagar tasas adiclonales.

Esta autoridad considera que el requerimiento de unidad de Invencitn de acuerdo con las Reglas 13.1,
13.2y13.38e

O cumple.
O no se cumple por las siguientes razones:

Consecuentemente, las sigulentes partee de la scliciud Intemecional estin sujatas al examen
praikninar intemacional que se establece en eate reports:

O todas sus partes
B Las partes relacionadas con les relvindicaciones Nos. 2-4, 5 (en parie), 6 (en parte)

Declaracién motivada segiin el Articulo 35(2) en cuanto a la novedad, el nivel Inventivo y la
aplicacién industrial; citas y explicaciones que apoyan esta declaracién.

Declaracién
Novedad (N) S| Relvindicaciones 2-4, 5 (en parts), 8 (en parie)
NO Relvindicaciones
Nivel Inventivo (NI) 8| Relvindicaciones 2-4, 5 (en parts), 8 (en parte)
NO Relvindicaciones )
Aplicacién industrial (Al) S| Ralvindicaclones 24, 5 (en parte), 6 (en perte)
NO Ralvindicaclones
Cltas y explicaciones (Regla 70.7)

Ver hoja separada
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INFORME DE EXAMEN
PRELIMINAR INTERNACIONAL — HOJA SEPARADA Solicttud internacional No. PCTAUS03/17376

SECCIONV
1.} El arte previo relevante est4 reprasentado por:

D1: US-A-5 366 972 (HARGRAVE KARL D ET AL) 22 de Noviembre de 1894 (1994-11-22)
cltado en la solicitud.

D2: US-A-5 560 780 (SCHNEIDER HEINRICH ET AL) 29 de Octubre de 1998 (1886-10-28)
citada en la solicliud.

2) Ninguno de los documentos citados revelan los intermediarios reivindicados en los cuales la
posicion 2 del anillo de piridilo sustituido por el grupo ciclopropilamino. De esta forma se
reconoce la novedad.

3.) D1 representa el arte previo mas cercano, debido a que revela tamblén el proceso para
hacer disponible el mismo compuesto final.

El problema que trata de resoiver la presente invencién parece ser el de proporcionar de un
proceso adicional para hacer disponible ‘la nevirapina y sus comespondientes derivados
Intermediarices.

En vista de los ejemplos dados en la descripcién, el problema ha sido resusito.

Dabido a que en D1, el grupo de ciclopropilamino es introducido después de la condensacion de
dos diferentes entidades de piridlio, una persona versada no hubiera encontrado en D2 ia
Informacién que lo llevara a saber que este grupo ciclopropilamino puede ser Introducido antes de
la condensacion.

Entonces, el proceso propuestio es el resultado de un enfoque inventivo. Debido a que el proceso
es inventivo, los Intermediarios reivindicados también son inventivos, debido & que son necesarios
para llevar a cabo el proceso inventivo.

4. No hay ninguna objecion con respecto a la aplicabilidad industrial.



ANTECEDENTES DE LA INVENCION
5 1. CAMPO TECNICO
La invencién se refiere a un método mejorado para
preparar nevirapina y a varios nuevos compuestos intermedios
que se producen durante el transcurso de llevar a cabo el
método mejorado.
10
2. INFORMACION DE ANTECEDENTES
Nevirapina es un inhibidor no nucleésido de la trans-
criptasa inversa de VIH, que es (itil en el tratamiento de
infecciones por VIH en seres humanos. El nombre gquimico de
15 nevirapina ea ll-ciclopropil-5,11-dihidro-4-metil-6H-dipiri-
do([3,2-b:2',3'-e] [1,4]diazepin-6-ona. Su férmula estructural
es:

20
La sintesis de nevirapina mAs temprana conocida, - de
Hargrave et al., se describe en la patente de EE.UU.
5.366.972. El método de sintesis empleado se describe en el
siquiente Esquema de reaccién 1.
25



10

15

Esquema 1

En el método de Hargrave et al. se forma cloruro de 2-
cloronicotinoilo haciendo reaccionar &cido 2-cloronicotinico
con cloruro de tionilo. Seguidamente, como se muestra en el
Esquema 1, la reaccién de cloruro de 2-cloronicotinoilo con
2-cloro-4-metil-3-piridinamina produce 2-cloro-N-(2-cloro-4-
metil-3-piridinil)-3-piridincarboxamida. Esta se- hace
reaccionar con ciclopropilamina para dar N-(2-cloro-4-metil-
3-piridinil)-2-(ciclopropilamino)-3-piridincarboxamida. La
etapa final es la ciclacién para producir nevirapina, que se
produce tras el tratamiento del producto intermedioc final
con hidruro de sodio.

Un refinamiento del procedimiento anterior, descrito
por Schneider et al. en la patente de EE.UU. 5.569.760, se
utiliza actualmente para la fabricacién comercial de nevira-
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pina. En esta mejora de la sintesis, la reaccién de 2-cloro-
N-(2-cloro-4-metil-3-piridinil)-3-piridincarboxamida con ci-
clopropilamina se lleva a cabo en presencia de un agente
neutralizante, que es un 6xido o hidréxido de un elemento
del sequndo grupo principal o del segundo subgrupoc de la
Tabla Periédica. Se prefiere utilizar en calidad de agente
neutralizante un éxido o  hidréxido de un metal
alcalinotérreo o de cinc, siendo particularmente preferido
éxido de calcio.

Mientras que la sintesis proporcionada por la patente
de EE,UU. 5.366.972 es 1la 'mejor conocida hasta la fecha,
adolece no obstante de varios inconvenientes significativos.
En primer lugar, debido a que la reaccién de
ciclopropilamina con 2-cloro-N- (2-cloro-4-metil-3-piri-
dinil)=-3-piridincarboxamida se lleva a cabo a temperatura
elevada (entre 130° y 150°C) y dado que ciclopropllamina es
tan altamente volatil, esta reaccién se debe llevar a cabo
en un recipiente de reaccién a presién elevada. En segundo
lugar, 2-cloro-N-(2-cloro-4-metil-3-piridinil)-3-piridincar-
boxamida se vuelve térmicamente inestable por encima de
aproximadamente 145°C, y al permitir que la temperatura de
la mezcla de reaccién supere esta temperatura, crea el
riesgo de una explosién. Por lo tanto, es prudente controlar
cuidadosamente la temperatura de la mezcla de reaccién, de
modo que permanezca por debajo de 145°C hasta que
esencialmente la totalidad de este material haya sido
consumido por la reaccién, En el mejor de los casos, es
dificil mantener un control tan estrecho de la temperatura
de la mezcla de reacclén, y se dificulta mucho més por el
hecho de que la propia reaccién sea exotérmica. En tercer
lugar, es necesario separar el agente neutralizante mediante
filtracién. Finalmente, debido a la produccién de productos
secundarios, el rendimlento global de la sintesis es sélo de
aproximadamente 25%.

Existe por lo tanto la necesidad de una mejor sintesis

&S
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de nevirapina.

BREVE SUMARIO DE LA INVENCION

La presente invenclén satisface esta necesidad al
proporcionar una sintesis de nevirapina que es mis segura,
con un mayor rendimiento y mas econémica que cualquier
método hasta ahora conocido.

DESCRIPCION DETALLADA DE LA INVENCION

La sintesis mejorada de nevirapina proporcionada por
la presente invencién se describe a continuacién en el
Esquema de reaccién 2.
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Esquema 2

En la primera etapa de reaccién, un 2-halo-3-
piridincarbonitrilo (1)} de la férmula

z
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en donde X es un Atomo de fldor, cloro, bromo o yeodo,
preferiblemente cloro ¢ bromo, se hace reaccionar con
ciclopropilamina (2), para proporcionar 2-{ciclo-
propilamino)-3-piridincarbonitrilo (3). Esta reaccién se
lleva a cabo en un d;solvente orgidnico inerte, con o sin
agua, a temperatura elevada. Disolventes orgénicos
apropiados son alcoholes C; a Cg de cadena lineal o
ramificada, tetrahidrofurano, dimetilformamida, diglima,
tolueno y similares. Los disclventes preferidos son etanol y
l-propanol, con o sin agua. Opcionalmente, se puede afladir
en calidad de un agente depurador de &cidos una base, ya sea
organica o inorgédnica, tal como trietilamina, diiso-
propiletilamina, fosfato de potasio, carbonato de sodio,
carbonato de potasio y similares. La reacclédn se puede
llevar a cabo a una temperatura entre la temperatura
ambiente y la temperatura de reflujo, pero se preflere que
la temperatura oscile entre 77° y 100°C.

El 2-{(ciclopropilamino)-3-piridincarbonitriloc se hi-
droliza seguidamente para proporcionar acido 2-(ciclopropil-
amino}-3-piridina-carboxilico (4} que existe predominante-
mente en calidad del ion hibrideo cuando se aisla de acuerdo
con los procedimientos descritos y, por lo tanto, se repre-
senta como tal en el Esquema 2. El aislamiento del nitrilo
antes de la hidrélisis es opcional. La hidrélisis del
nitrilo en el &cido carboxilico se puede llevar a cabo de
una manera convencional, utilizando una solucién de caréicter
fuertemente &dcido o bdsico. La hidr6lisis se lleva a cabo
preferiblemente utilizando una mezcla acuosa de peréxido de
hidrégeno y una base fuerte tal como hidréxido de sodio o
potasio, o una mezcla acuosa de una base fuerte tal como
hidréxido de sodic o potasio, y un alcohol de 1 a 6 Atomos
de carbono. Lo mas preferiblemente, la hidrélisis se lleva a
cabo utilizando 1-propancl acucso e hidréxido de potasio. El
calentamiento a reflujo acelerard 1la velocidad de
hidrélisis.

(b
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El A4cido 2-{ciclopropilamino)-3-piridina-carboxilico
se aisla seguidamente a partir del medio de reaccién. Esto
se consigue convenientemente ajustando el pH en el punto

'isoeléctrico, que se alcanza aproximadamente a pH 6. Esto

produce el ion hibrido que precipita y se separa luego por
filtracién y se seca. Si para llevar a cabo la hidrdélisis se
utilizan un alcohol acuoso y una base, el alcohol se separa
primeramente por destilacién.

Subsiguientemente, el &cido 2-(ciclopropilamino)-3-
piridina-carboxilico se trata con un agente clorante, para
proporcionar cloruro de 2-(ciclopropilamino)-3-piridincarbo-
nilo (5). Agentea clorantes apropiados son, por ejemplo,
cloruro de tionilo, oxiclorure de f&sforo, tricloruro de
fésforo, pentacloruro de fésforo, fosgeno y cloruro de
oxalilo. La cloracién se efectda de una manera conocida por
los expertos en la técnica de la sintesis orgénica. En
general, se preflere scmeter a reflujo el &cido carboxilico
(4) con el agente clorante, que se utilizari de forma pura o
en solucién con un disclvente aprético adecuado tal como,
por ejemplo, tolueno, acetonitrilo, tetrahidrofurano o
gsimilares. Se prefiere realizar 1la cloracién mediante
reflujo con cloruro de tionilo puro, cualquier exceso del
cual puede ser posteriormente separado convenientemente por
evaporacién. Dado que la mayoria de los agentes clorantes
producen acido clorhidrico, el producto (5) de esta etapa de
reaccién se describe en el Esquema 2 en forma del
hidrocloruro.

El cloruro de 2-{ciclopropilamino)-3-piridincarbonilo
(5) se hace reaccionar seqguidamente con una 2-halo-4-metil-
3-piridinamina (6) de la férmula

Hy

LA
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en donde X es un &Atomo de fldor, cloro, bromo o yodo,
preferiblemente cloro o bromo. El reaccionante més preferido
es 2-cloro-4-metil-3-metil-piridinamina. Esta produce una N-
(2-halo-4-metil-3-piridinil)-2-(ciclopropilamino)-3-piridin-
carboxamida (7), en donde X es un A&tomo de fldor, cloro,
bromo o yocdo, preferiblemente cloro o bromo. Es esencial
separar primero cualquier agente clorante remanente, ya que
éste reaccionaria con la piridinamina. Si un agente clorante
muy volatil, tal como cloruro de tionilo, se utiliza puro,
entonces éste se puede separar por evaporacién para dejar el
cloruro de acido (5) en forma de un sdélido. Si la cloracién
se realiza en un disoclvente, entonces es preferible emplear
un disolvente que tenga un elevado punto de ebullicidén, de
modo que el agente clorante pueda separarse por evaporacidn,
dejando el cloruro de acido disuelto en el disolvente. En
cualquier caso, el cloruro de acido (5) se ha de mantener en
condiciones anhidras. El cloruro de &cido (5) y la piridina-
mina (6) se hacen reaccionar mediante disoluciftn en un
disolvente anhidro adecuado tal como, por ejemplo, acetoni-
trilo, tetrahidrofurano, diglima, dimetilformamida, dioxano,
clorurc de metileno o tolueno. Opcionalmente, en calidad de
un agente depurador de Acidos se puede afladir a la mezcla de
reacclién una base, ya sea orgédnica u inorganica, tal como
trletilamina, diisopropiletilamina, fosfato de potasio,
hidrégeno-fosfato de potasio, carbonato de sodio, hidréxido
de sodio, hidréxido de potasio o similares. La velocidad de
reaccién se puede incrementar calentando hasta el punto de
ebullicién del disolvente.

Finalmente, la carboxamida (7) se clcla parxa
proporcionar nevirapina. La ciclacién se induce tratando la
carboxamida (7) con una base fuerte tal como hidruro de
sodio (NaH) o hexametildisilazano de sodio (NaHMDS) en un
disolvente orgédnico anhidro inerte tal como diglima, tolueno
o tetrahidrofurano, a -30°C hasta 130°C.

La sinteslis del producto intermedio 2-{ciclopropilami-
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no)-3-piridincarbonitrilo por medioc de la reaccién de 2-
cloro-3-piridincarbonitrilo con ciclopropilamina es conocida
a partir de G.E. Hardtmann et al, J. Med. Chem. 1974, 17,
636.

Los productos intermedios Acido 2-(ciclopropilamino)-
3-piridina-carboxilico (4) Y cloruro de 2-(ciclo-
propilamino)-3-piridincarbonilo (5) se piensan que son
nuevos y, asi, se consideran aspectos de la invencién.

Se prefiere utilizar 2-cloro-3-piridincarbonitrilo
como material de partida (1), ya que las sintesis de estas
sustancias son conocidas y se encuentra comerclalmente
disponible. De manera andloga se pueden sintetlzar
facilmente otros 2-halo-3-piridincarbonitrilos.

Ciclopropilamina, el material de partida (2), esta
también disponible en el comercio.

Se prefiere utilizar 2-cloro-4-metil-3-piridinamina
como reaccionante (6), vya que las sintesis de estas
sustancias son conocidas a partir de las patentes de EE.UU.
6.399.781; 5.686.618; 5.668.287; 5.654.429 y 5.200.522. De
una manera andloga se pueden sintetizar fAcilmente otras 2-
halo~4-metil-3-piridinaminas.

Los siguientes ejemplos ilustran adicionalmente 1la
preparacién de nevirapina utilizando el procedimiento
mejorado proporcionado por la presente invencién. Mientras
que cada etapa de la secuencia de reaccién se puede llevar a
cabo aislando primeramente el producto de la etapa preceden-
te, algunas de las etapas de reaccién se pueden llevar a
cabo secuencialmente, en un reciplente de reaccién, sin
aislamiento del producto intermedio formado por la etapa
precedente, reduciendo asi los costos asociados con el
tiempo en el recipiente, la limpieza y el trabajo. Los
siguientes Ejemplos 1-6 ilustran el enfoque en el que se
aisla el producto intermedio formado al completarse cada
etapa. Los Ejemplos 7 y 8 ilustran la forma en que pueden
llevarse a cabo secuencialmente algunas de las etapas de
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reaccién, en un recipiente de reaccién, sin aislamiento del
producto intermedio formado por la etapa precedente.

Ejexplo 1. Preparacién de 2-(ociclopropilamino)-3-piridincar-
bonitrilo

Un matraz de reaccidn equipado con un agitador
mecénico, controlador de temperatura, condensador y embudo
de adicién se cargd con 2-cloro-3-piridincarbonitrile (69,25
g, 0,50 mol), 300 ml de etancl y 200 ml de agua. Con
agitacién, se afiadid ciclopropilamina (114 g, 2,0 mol) gota
a gota a lo largo de 30 minutos a una temperatura < 30°C.
Cuando se completdé la adicién, la mezcla de reaccién agitada
se calenté a la temperatura de reflujo durante 20 horas. lLa
mezcla de reaccién se enfrié hasta 60°C y luego se separaron
por destilacién en vaclo, utilizando el vacio del aspirador
de agua, 350 ml de cloropropilamina en exceso y etanol. La
solucién acuosa remanente se enfridé hasta la temperatura
ambiente y se dejd reposar durante una noche. El producto
sélido se recogié por filtracién y la torta de filtracién se
aclaré con agua. El rendimiento era 81,51 g (el rendimiento
tebrico es 79,5 g).

Ejemplo 2. Preparacién ds é&oido 2-(ciclopropilamino)-3-
piridina-carboxilico (ion hibrido)

Una solucién acuosa al 45% de KOH (187 g, 1,5 mol) se
cargd a una mezcla del producto del Ejemplo 1 y 300 ml de 1-
propanol. La mezcla se calenté a la temperatura de reflujo
durante aproximadamente 5 horas, tras lo cual el anélisis
por CCD mostré una hidrélisis completa del nitrilo. La
mezcla de reaccidén se enfrid hasta la temperatura ambiente y
se tratd con 94 g de agua que se necesitaron para separar el
l-propanol por destilacién azeotrépica. Aproximadamente 330
g de azeétropo de agua/l-propancl se separan por destilacién
a 62°C y 535,9 mm de Hg. A la mezcla de reaccién se afiadié
agua (130 g) y la mezcla se enfrié bruscamente hasta 5-10°C.
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Se afadidé Acido clorhidrico concentrado (148 g, 1,5 mol) a
una velocidad tal que la temperatura podia mantenerse por
debajo de 30°C. Después de adadir aproximadamente el 80-90%
del 4&cido, el ion hibrido comenzé a separarse por
precipitacién, haciendo que la mezcla se volviera bastante
espesa. Cuando se hubo afiadido la totalidad del &cido, el
producto sélido se recogié por filtracién utilizando 90 ml
de agua fria para aclarar el recipiente de reaccién sobre la
torta de filtracidén. El producto se secé para proporcionar
68,12 g del ion hibrido.

Ejeamplo 3. Preparacién de ocloruro de 2-(ciclopropilamino)-3-
piridincarbonilo

Cloruro de tionilo (25 ml, 40,8 g, 0,343 mol) se cargd
en una corriente fina a 9,00 g (0,048 mol) de Acido 2-
(ciclopropilamino)-3-piridina-carboxilico procedente del
Ejemplo 2 en acetonitrilo. La mezcla se calenté a 1la
temperatura de reflujo durante 30 minutos. La mezcla se dejéb
enfriar y el cloruro de tionilo se separé por destilacién a
40°C/ 584,2 mm de Hg hasta que el contenido del recipiente
se volvié espeso. Se afiadié tolueno (25 ml) y se continué la
destilacién de cloruro de tionilo y tolueno a 40°C hasta que
se destilé aproximadamente la mitad del liquido. La solucién
remanente se dejé enfriar y se agité para fomentar 1la
cristalizacién. A la mezcla se afiadié con agitacién heptano
(25 ml) y la mezcla se filtrdé bajo una atmésfera de
nitrégeno para obtener el compuesto del titule.

Ejemplo 4. Preparaciédn de N-(2-cloro-4-metil-3-piridinil)-2-
(cialopropilamino) -3-piridincarboxamida

Una solucién de 2-cloro-4-metil-3-piridinamina (5,70
g, 0,040 mol) en 10 ml de acetonitrilo se cargé répidamente
gota a gota a una mezcla del cloruro de &cido procedente del
Ejemplo 3, fosfato de potasio anhidro molido (8,49 g, 0,04
mol) y 40 ml de agetonitrilo. La mezcla de reaccién se

A



10

15

20

25

30

35

12

calentd a 50°C durante 20 horas, y el progreso de la

reaccién se vigilé mediante el anédlisis por HPLC. Cuando se -

completé la reaccién, la mezcla de reaccién se enfridé hasta
la temperatura ambiente y se traté con 50 ml de agua, dando
una solucién con un pH de aproximadamente 4,5-5. La mezcla
se acidificé hasta pH 1 mediante la adicién de solucién
diluida de HCl y se agitd durante 30 min a la temperatura
ambiente. La mezcla de reaccién se filtré para separar
cualquier material insoluble, y el filtrado se basificé
hasta pH 9-10 con solucién diluida de hidréxido de sodio y
se agitdé durante 30 minutos a la temperatura ambiente. A
continuacién, la mezcla se acidificé hasta pH 7-8 mediante
la adicién de HCl diluido, formando una capa oleosa oscura
sobre la parte superior de la solucién. Se afiadié agua, ya
que se habia observado durante experimentos anteriores de
una naturaleza similar que aceleraba la cristalizacién. La
capa oleosa cristalizé lentamente al agitar durante una
noche. El producto s6lido se recogié y secd en una estufa de
vacio a 50°C, para obtener 9,37 g del compuesto del titulo.

Ejemplo 5: Preparacién de 1ll-ciclopropil-5,ll-dihidro-4-
metil-6H-dipirido[3,2-b:2',3"-a] [1,4]diazepin-6-cna (nevira-
pina) utilizando hexametildisilazanc de sodio

Un matraz de reaccién equipado con un agitador
magnético, controlador de temperatura termopar, embudo de
adicién y condensador con un burbujeador de aceite para la
exclusién del aire ambiente se inertizé con nitrégeno y se
cargd con 3,02 g (0,010 mol) de N-(2-cloro-4-metil-3-
piridinil)-2-(ciclopropilamino)-3-piridincarboxamida proce-
dente del Ejemplo 4 y 30 ml de THF anhidro. Se aifladibé gota a
gota, manteniendo la temperatura de la mezcla de reaccién a
no mis de 30°C, una solucitn al 40% de hexametildisilazano
de sodio en THF (12,7 ml, 0,025 mol). Cuando se completéd la
adicién de la solucién de NaHMDS, la mezcla de reaccién se
calenté a la temperatura de reflujo (aproximadamente 63-
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66°C). Cuando se completd la reacciédn (andlisis por HPLC),
la mezcla se enfrid hasta la temperatura ambiente. La mezcla
de reaccién se tratd con 1,55 g (0,050 mol) de metanol y
0,45 g de agua (0,025 mol). La mezcla se concentré en un
evaporador rotatorio a 635~762 mm de Hg con una temperatura
del baflo de agua de 50-60°. El producto residual que pesada
4,44 g se triturd con 50 ml de agua, y la solucién de pH 10-
12 se acidificé hasta pH 3 afiadiendo solucidén al 10% de HCI.
El producto sdlido se recogié por filtracién y la torta de
filtracién se aclardé tres veces con porciones de 10 ml de
agua. La torta de filtracién se secd en una estufa de vacic
a 50-60°C para obtener nevirapina.

Ejemplo 6: Preparscién de 1ll-ciclopropil-5,l1l-dihidro-4-
metlil-6H-dipirido[3,2-b:2',3'-e][1,4]diazepin-6-ona (nevira-
pina) utilizando hidruro da sodio

Un matraz 4NRB de 500 ml con agitador, controlador de
temperatura termopar, embudo de adicién y condensador con un
burbujeador de aceite para excluir el aire se inertizé con
nitrégeno y se cargé con 15,00 g de hidruro de sodio al 60%
en una suspensién de aceite mineral y 120 ml de diglima. La
mezcla se calentd hasta 130°C y se traté gota a gota con una
solucién de 41,7 g (0,138 mecl) de N-({(2-cloro-4-metil-3-
piridinil)-2-(ciclopropilamino}-3-piridincarboxamida, proce-
dente del Ejemplo 4, en 70 ml de diglima a 80°C. La mezcla
de reaccién se calenté a 130°C hasta que cesd el
desprendimiento de hidrégeno. La mezcla se enfrié hasta la
temperatura ambiente y se afladié gota a gota cuidadosamente
agua (6,75 g). Cuando cesé el desprendimiento de hidrégeno,
se afiadieron 100 ml adiclonales de agua. Para reducir el pH
de la mezcla desde 11-13 hasta aproximadamente 7 se afladié
dcido acético (20 ml). Se afiadieron 100 ml adicionales de
agua, y la mezcla de reaccién se agité en condiciones
ambiente durante 30 minutos, al tiempo que cristalizaba el
producto. El producto sélido se recogié por filtracién, y la
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torta de filtracién se aclard con 100 ml de agua, seguido de
50 ml de ciclohexano para separar cualquier aceite mineral
residual de la suspensién de aceite mineral de hidruro de
sodio. lLa torta himeda se sec6é en una estufa de vacio a 50°C
durante 18 horas para obtener 35,58 g de nevirapina.

Elemple 7. 8intesis en un recipients de dcido 2-
{ciclopropilamino) -3-pizidina-carboxilico a partir de 2-
cloro-3-piridincarbonitrilo

[>—NH,, BN

N \N
| ol P
A

4

N“ el n-PrOH, H0 N
(1)
3)

1. KOH, n-PrOH
2. HCI

4

Un matraz ANRB de un litro con agitador, condensador,
controlador de la temperatura termopar y embudo de adicién
se cargé con 2-cloro-3-piridincarbonitrilo (27,70 gq, 0,20
mol), seguido de 120 ml de l-propanocl y 80 ml de agua. Se
afladié en una porcién trietilamina (20,2 g, 0,20 mol),
seguido de la adicién de ciclopropilamina (17,10 g, 0,30
mol) a lo largo de un periodo de 2 minutos. La mezcla de
reacclén se calenté a reflujo (B6-87°C) y, después de 2,5
horas, un andlisis por CCD {(gel de silice, fase mévil MTBE)
mostré una cierta formacién de producto. Después de agitar a
reflujo durante 16 horas, el andlisis por CCD mostré un poco
de material de partida remanente. El1 andlisis por HPIC
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mostrd 22% de material de partida-75% de 2-
{ciclopropilamino)-3-piridincarbonitrilo. Se afiadieron 0,1
mol (10,1 g) de trietilamina (total de 30,3 g, 0,30 mol de
trietilamina) y 0,03 mol de ciclopropilamina (1,70 gq)
adicionales, y la mezcla se continud calentando a reflujo
durante otras '3 horaas. El anélisis por HPLC mostrdé 15% de
material de partida remanente. Se afladieron 4,0 g
adicionales de ciclopropilamina (total 0,40 mol) y la mezcla
se calenté a reflujo durante otras 18 horas. Al término de
este tiempo, el anélisis por HPLC mostré 2,9% de material de
partida.

Se afladié hidréxido de potasio (33,6 g, 0,60 mol) y la
mezcla se calentdé hasta aproximadamente 40°C bajo vacio
durante aproximadamente 15 minutos para separar cualesquiera
aminas volAtiles. A continuacién, la mezcla se calentd a
reflujo durante 5 horas bajo presién atmosférica para
hidrolizar el nitrilo en el é&cido carboxilico. Se afiadid
agua (80 ml) y se separd por destilacién n-propanol en forma
de un azebdtropo con agua (el punto de ebullicién del
azebtropo es de 87,7°C, 28B,3% de agua, 71,7% de n-propanol).
Cuando la temperatura de la cabeza de destilacién aumentd
hasta 92°C, se detuvo la destilacién y se dejé que la mezcla
de reaccién se enfriara.

La mezcla de reaccidén se enfrié bruscamente hasta
aproximadamente 10°C con un bafioc de hielo-metanol y 50 ml
(59,2 g) de solucién al 37% de HCl se afladieron gota a gota,
manteniendo la mezcla de reaccién en no mas de 25°C. Se
afiadié la totalidad del HCl y, después de agitar durante
aproximadamente 2 minutos, comenzé una cristalizacién mas
larga del 4cido 2-{ciclopropilaming)-3-piridina-carboxilico
y el producto se convirtié en una torta. Se afiadié agua (100
ml) para dlsgregar la masa 8sélida y hacer agitable 1la
mezcla. Después de aproximadamente 30 minutos, el sélido se
recogi®é por filtracién. Se obtuvo un sélido adicional
concentrando el filtrado. Después de secar mediante
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aspiracién por aire durante aproximadamente 2 h, el sélido a
modo de torta himeda pesaba 23,02 g. La HPLC mostré 97% de
4cido 2-(ciclopropilamino)-3-piridina-carboxilico y dos
pequefios picos de impurezas desconocidas de concentraciones
1,8% y 1,3%. El sélido se secd en una estufa de vacio a 50°C
durante 65 horas para proporcionar 18,19 g.

Ejemplo 8. 8intesis an un recipiente de N-(2-oloro-4-metil-
3-piridinil)-2-(oiclopropilamino) -3-piridincarboxamida a
partir de 2-cloro-4-metil-4-piridinamina y #ocido 2-
(ciclopropilamino) -3-piridina-carboxilico (ion hibrido)

CH,
HaN. AL
» 0
i ] i CI” N Ho Ot
0L == " o (L
N Xlz N g‘" HO gpo, N"*NH 1/ N
@ (5) p]

Un matraz 4NRB de 250 ml equipado con un agitador
magnético, condensador, embudo de adicién y controlador de
la temperatura  termopar, se cargé con Acido 2-
(ciclopropilamino)-3-piridina-carboxilico (18,46 g, 0,10
mol). Se afiadlé cloruro de tionilo (22 ml, 0,30 mol) en una
corriente delgada al matraz de reaccién con agitacién, y la
mezcla se calentd a reflujo durante 32 minutos. La mezcla de
reaccién se enfrié, y el condensador se reemplazé por un
cabezal de destilacldén en vacio. El cloruro de tionilo se
separé por destilacién a 40°C a un vacioc de 584,2 mm de Hg
hasta que el contenido del recipiente de destilacién se
volvié espeso. Se afiadié tolueno (30 ml) y la destilacién se
continudé hasta que se separd por destilacién aproximadamente
la mayoria del liquido. Se afladieron otros 30 ml de tolueno,
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Yy aproximadamente la mitad del disolvente se separé por
destilacién en vacio. A la mezcla residual pse anadié
acetonitrile (60 ml). Se afladié gota a gota una solucién de
2-cloro-4-metil-3-piridinamina (11,4 g, 0,080 mol) en 40 ml
de acetonitrilo, y la mezcla de reaccifn se calentd hasta
50°C y se agit6é6 durante una noche. Después de la adicién de
2-cloro-4-metil-3-piridinamina se afadié fosfato de potasio
finamente desmenuzado. Después de 16 h a 50°C, se afladieron
100 ml de agua a la mezcla de reaccién agitada (pH 4-5). lLa
mezcla de reacciétn se filtré para separar una pequefia
cantidad de material insoluble. El filtrado (2 capas) se
basificé hasta pH 10-11 con solucién acuosa al 50% de NaOH y
luego se acidificé de nuevo hasta pH 8. La mayoria del
producto se encontrd en la capa de tolueno mediante anéAlisis
por HPLC. La capa de tolueno se extrajo con 300 ml de
solucién diluida de HCl (pH 1). La capa de &cido acuosa se
basificé hasta pH B8 utilizando NaOH acuoso al 10%, dando
como resultado la separacién de una capa o©leosa que
cristalizé lentamente con trituracién. Después de reposar a
lo largo de 2 dias, el producto sélido se recogid y se secd
en vacio a 50°C para proporcionar 21,40 g del compuesto del
titulo en forma de un sélido castaflo.
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l.- Un procedimiento para preparar nevirapina, que
comprende las siguientes etapas:
(a) hacer reaccionar un 2-halo-3-piridincarbonitrilo de la

férmula
N
~ |
N
N X

en donde X es un Atomo de fldor, cloro, bromo o yodo,
preferiblemente cloro o bromo, con ciclopropilamina para
proporcionar 2-(ciclopropilamino)-3-piridincarbonitrilo;

(b} hidrolizar el 2-(ciclopropilamino)}-3-piridincarbonitrilo
para proporcionar dacide 2-(ciclopropilamino)-3-piridina-
carboxilico;

(c) aislar el &cido 2-(ciclopropilamino)~3-piridina-carboxi-
lico a partir del medio de reaccién;

(d) tratar el acido 2-({ciclopropilamino)-3-piridina-carboxi-
lico con un agente clorante para proporcionar cloruro de 2-
(ciclopropilamino)-3-piridincarbonilo;

(e) hacer reaccionar el clorurc de 2-{ciclopropilamino)-3-
piridincarbonilo con una 2-halo-4-metil-3-piridinamina de la
férmula

H3
HN A
o |
X~ N

en donde X es un &Atomo de fldor, cloro, bromo o yodo,
preferiblemente cloro o bromo, para producir una N-(2-halo-
4-metil-3-piridinil)-2-(ciclopropilamino)-3-piridincarboxa-
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mida de la férmula

Hy 2
|\n . N
2 O HN

N~ X V

en donde X es un 4tomo de fldor, cloro, bromo o yodo,
preferiblemente cloroc o bromo; y
(f) ciclar la N-(2-halo-4-metil-3-piridinil)-2-(ciclopropil~-
amino)-3-piridincarboxamida mediante tratamiento con una
base fuerte, para proporcionar nevirapina.

2.- Acido 2-(ciclopropilamino)-3-piridina-carboxilico

[BI49].

3.- Cloruro de 2-(ciclopropilamino)-3-piridincarbonilo
[BISO0]).

q.- Un procedimiento para preparar 4&cldo 2-

{(ciclopropilamino)-3-piridina-carboxilico, procedimiento que
comprende las siguientes etapas:
(a) hacer reaccionar un 2-halo-3-piridincarbonitrilc de la

férmula
N
Z C

o
N X

en donde X es un &tamo de £fldor, cloro, bromo ¢ yodo,
preferiblemente cloro o bromo, con ciclopropilamina para
proporcionar 2-{ciclopropilamino)-3-piridincarbonitrilo; y
(b) hidrolizar el 2-{ciclopropilamino)-3-piridincarbonitrilo
para proporcionar &cido 2-{ciclopropilamino)-3-piridina-
carboxilico.

5.- Un procedimiento para preparar una N-{2-halo-4-
metil-3-piridinil)-2-(ciclopropilamino)-3-piridincarboxamida
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de la férmula

CH, 2

\H 2 N

lN/ xO HNV

en donde X es un Atomo de flidor, cloro, bromo o yodo,
preferiblemente cloro o bromo, que comprende las siguientes
etapas:

(a) tratar &cido 2-(ciclopropilamino)-3-piridina-carboxilico
con un agente clorante para proporcionar cloruro de 2-
{(ciclopropilamina}-3-piridincarbonilo;

{b) hacer reaccionar el c¢loruro de 2-(ciclopropilamino)-3-
piridincarbonilo con una 2-halo-4-metil-3-piridinamina de la

férmula
Ha
HN _~
o |
X N

en donde X es un Atemo de flidor, cloro, bromo o yodo,
preferiblemente cloro o bramo, para producir una N-(2-halo-
4-metil-3-piridinil)-2-(ciclopropilamineo)-3-piridincarboxa~
mida.

6.~ Un procedimiento para preparar una N-(2-halo-4-
metil-3-piridinil)-2-(ciclopropilamino)}-3-piridincarboxami~
da, que comprende hacer reaccionar clorurec de 2-
(ciclopropilamino)=3=-piridincarbonilo con una 2-halo-4-
metil-3-piridinamina de la férmula

B2
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en donde X es un é&tomo de f£fluor,
preferiblemente cloro o bromo.

COLO 14468-841-001-4
PRP/WPC14468/1ID-000003

cloro,

bromo © yodo,

e3
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Un procedimiento para preparar nevirapina, que
comprende las siguientes etapas:
(a) hacer reacclonar un 2-halo-3-piridincarbonitrilo de 1la

férmula cﬁﬂ“
(X
™
N X

en donde X es un &tomo de fltor, cloro, bromo o yodo,
preferiblemente cloro o bromo, con ciclopropilamina para
proporcionar 2-(ciclopropilamino)-3-piridincarbonitrilo;

(b) hidrolizar el 2-(ciclopropilamino)-3-piridincarbonitrilo
para proporcionar 4dcido 2-(ciclopropilamino)-3-piridina-
carboxilico;

(c) aislar el Acido 2-(ciclopropilamino)-3-piridina-carboxi-
lico a partir del medio de reaccidn;

(e) tratar el 4cido 2-({ciclopropilamino)-3-piridina-carboxi-
lico con un agente clorante para proporcionar cloruro de 2-
{ciclopropilamino) -3-piridincarbonilo;

(f) hacer reaccionar el cloruro de 2-(ciclopropilaminc)}-3-
piridincarbonilo con una 2-halo-4-metil-3-piridinamina de la
férmula Ha

HN.
|
X~ N

en donde X es un atomo de flior, cloro, bromo o yodo,
preferiblemente cloro o bromo, para producir una N-{2-halo-
4-metil-3-piridinil)-2-(ciclopropilamino)-3-piridincarboxa-
mida; y

(g) ciclar la N-(2-halo-4-metil-3-piridinil)-2-(ciclopropil-
amino)-3-piridincarboxamida mediante tratamiento con una
base fuerte, para proporcionar nevirapina.
PRP/WPC14468/ID-000003
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