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SUPERINTENDENCIA Radicocien : VMM BORBOON Follos: 9

Fecha (RU): 2085-81-E8 17:09:38
Teaite 1 011 PCT-PATENT 379 FASE WRCT 411 PRESENTR

Dependencia: 2620 MVISION DE MEVAS (RERCIONES

FORMULARIO UNICO DE SOLICITUD DE PATENTE PCT
ENTRADA EN FASE NACIONAL 23 -0l-9.o085

SOLICITUD DE:
Bd Patente de Invenci6n. [ Patente de Modelo de Utilidad.
1 Capitulo I. Bd Capitulo I1.
Nombre: BOEHRINGER INGELHEIM
PHARMACEUTICALS, INC IDENTIFICACION
sociedad constituida y existente bajo las
SOLI::TI;I')A NTE leyes del estado de Delaware, Estados] C.C. O NIT O
Unidos.
Direccién: 500 Ridgebury Road, C.E. O oro [
P.O. Box 388, Ridgefield,
Connecticut 08677-0368, Cual
Estados Unidos de América .
Domicille: Ridgefield, Connecticut, Namero
Estados Unidos de América
@ Nombre: EMILIO FERRERO IDENTIFICACION
REPRESENTANTE | Dtecson: S & No. 72:35 ce. X Nt O
O APODERADO | !@lefono:
Fax: 211 86 50 CE [ Otro L]
E-mail: clientes@camyp.com, Cual
Domicilio: Bogota, Colombia. Numero 438.018 T.P31.829
1. Carl A. BUSACCA 2. Magnus C. ERIKSSON
Boehringer Ingetheim Pharmaceuticals, Boehringer Ingelheim Pharmaceuticals,
INVENTOR (ES) inc. nc.
(72) 900 Ridgebury Road, 900 Ridgebury Road,
P.O. Box 368, Ridgefield, P.O. Box 368, Ridgefield,
Connecticut 06877-0388, Connecticut 08877-0388,
- Estados Unidos de América Estados Unidos de América
3. JI-Young KIM
5803 Rollingwood Drive,
Ann Arbor, Michigan 48103,
Estados Unldos de América

©

PCT (88)
Solicitud Intermacional No. PCT/US2003/019415 Fecha: 20 de Junio de 2003
Publicaciéon Internacional No. WO 2004/002989 A1 Fecha: 8 de Enero de 2004

©)

Titulo (54)
PROCEDIMIENTOS E INTERMEDIOS PARA PREPARAR INHIBIDORES
DE TRANSCRIPTASA INVERSA DE HIV-1 NO NUCLEGSIDOS

©

Clasificacién Internacional (51) C07D 471/14

©

Prioridad | (33) Pals de Origen (32) Fecha (31) Namero de Solicitud
us 28 de Junio de 2002 60/391.979
Sik Nold us 17 de Diciembre de 2002 60/434.052
€ mprobante de pagoN .: _05 - 3.506 Fecha: 17 de enero de 2005
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Anexos:

Comprobante de pago de la iasa de presentacién de la solicitud por $ 443.000.00.
Comprobante de pago por reivindicacién de prioridad.

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

Poderes, si fuere el caso.

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

Declaraciones. .

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

Copia del examen preliminar efectuado por la IPEA.

Traduccién del examen preliminar efectuado por la IPEA.

De ser el caso, copia del contrato de acceso.

De ser el caso, documento que acredite la licencia o autorizacién de uso de conocimientos
tradicionales de las comunidades indigenas.

De ser el caso, certificado de depdsito del material bioldgico.
Arte final 12x12

De ser el caso, informacion sobre ofras solicitudes de patente o tituloa obtenidos en el extranjero
por el mismo titular o su causante, relacionadas parcial o totalmente con la invencién de esta
solicitud.

Otros

@ FIGURA CARACTERISTICA

@ Solicito la concesion de la patente,

NOMBRE: EMILIO FERRERO
FIRMA : i._ijT-:

C.C. 438.019 de Usaquén T.P. 31.828
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For patents, utility- models, industrial dalgm,

trademarks, conunercial names, trade emblemis,

S HO S A Fad L -
Pg_n patentu, omd de ulihdad,,gduellios

ﬁﬂV’ﬁ’ESEﬁA‘n&N AND

POWER OF ATTORNEY

- I (we), the unders!

tros), abajo Armado (s)

gmd
BOEHRINGER INGELHEIM' PﬁRﬂA”ﬁ;ﬂTICALS. INC.

of/domiclliado (s) en 990‘ R‘ld‘giéb'ﬁ'l'*j? “ROEd »

-
-
-

- -

Ridgefield, Connecticut 06877, United

States of Nner1ca.

&) ZK resente nombrnmol a C‘-ERMAN CAVELIER, t

LO PERDOMO, tpa BMILIO FERRER
31929, y LUZ CLEMENCIA D mhz, "23553; domiell
en Ia Carrera 4 N® m-as,,noguu, Colombia, en obedeclmlemo a
lo dispuesto en el fo 1° del Articulo 543 del de
Comerclo, el primero como principal y los dem#s. como
b‘rlentu, en su ondlen, como mis (nuestros) representantes en

loa asuntos de propledad -indusitrial con facultad
_nc.lbl.r notificaciones y nombrar. apoderadoa judiciales o

]ludldnlu. El primer representarite suplente reemplazard a

en ciso de ausencla o impedimento temporal o

‘ rda&e mquély Imhmn-nglqn- splicark; cuando al

; ntante mipleiitéd haga de mmplmr el prithero, '

o el temero ol segundo. En tales casce, el ‘represenlante

grlnclpnl. o ¢l primero, 0 ugu.ndo suplente, en su caso, 0 ambos,

Intenclén de ejercer la representaclén

medionte decllrldﬂn luluntlcndn r Notarlo Pablico en

Colombia, 0 por Notarlo u otro nario Pdblico, o Cénaul

de Columble, en sl extranjero; y sf se tratare de 1mpedln'ltnlo,

con el certificado respectivo. 5] alguno de los nombrados faltare

. doﬂn[tlvnmente, &l Falgiilentd. tomaré u luger. Cuando-cegare In”
. .. Causendia o3IMPdimentdidé]l representan pdncllgl,-c. de su”
primero © segundo supléntes, .en su casof reer la

entecifn, en.su orden.'uno u otrol
ssumiéndola por el solo, hecho de
momento el ¢erciclo de la rej

ugundootemrsuphnteen-uqm.

-nAdernil,-,lmnﬂqrof(mnferlmou) poder-l-

re n o caso, -
rla, cesando en ese

ntu:lfm por el primero,

bogados arriba

Lde mi

mbrad ra' obtener~.la {nuestra)
pmplndnd I uptrial y coritra ln competencla’ désleal, a cuyo
efecto autirizo’ llnway a los diclios lpodmdou pam que me

Y -{rew)] epresaiten; jante, icualesqulern  entidades © personas,
erzan tl: no Prhglnlcdén, o~ ilmente ante las dél onden
administrativo, con ministrativoyy sjudicla); ‘abhomo
tribunales de nrblmmento en todo lo concernieits a los
gulentes asuntos: n) Obtencién de nhnm de Invencién,

mndelu de utllidad y dlsefics industrl glmdemm
ei.lgvhz'dehndm fdn"’nﬁrv[:lo‘i:}m' lea,
nombres comerclales, fias, _ varie nd‘eln dy
denomnacidhes '!Iil"orlgei‘l, ) Ténovacitn, [ Gadpaso; blo
nm:nbte o domldllo um:nlnclén vnhmtuln, el n_
Ilnenthl de uso dc ‘ests derechos;,” b) Lu X d-
comipétencia dealeal, pmtenddn del ocmlumldor. Idonls u
observaciones, cancelacién administrativd™§ judiclil, ‘rivildad,
smedidas cautelares, concesiin de Hcenclas, la tutela, la:
* proteccién de“secretos ‘Industriales, y en’ gnnml loa julelon
civiles, penales, administrativos o wntendolo-ldmlnlltrlﬂvu
nl-dmdu con -estoa--derechos; accones y procescs qh'
promovamas ©_s¢ nos promuevan. Y para q'ue en todos
asuritos ‘artibd: detirmifadts; puediin: sstitulr-este miiridato,
tranal ﬁ.,’ conciliar, admitir ‘los hechoa”del proceso, desiatir,
reciblr, rmundnr |y mtificar lns de agentes

'617'_

1

Given and signed this/Dado y firmado hoy
day of August, 1996

éJ

in due compliance with'the terma of paragraph 1st. of article 543
of the Commercial Code, do h'BgMOP nt GERMAN
CAVELIER, tpa. 832; GONZALO PER 831; EMILIO
FERRERO, tpa. 31939; and LUZ CLEMENCIA' DE PAEZ, tpe
23555; do ed at Carrera 4% N 72-35, Colombla, the
ﬂntuprlndpnlmdthoothenu in the order of
I'holr appointment,« as; oui representatives - kr all Industrial
rt.y matters with faculty to receive notifications and to
ppoint attorneys in and out of Court. The first alternate shall

Inn thie In case-of his absence or-of temponal or
de nltlu lm nt.-The same ‘rule will n:‘plx en the

O] utat}‘y. erin 1o npllo,ojt st one
wheﬁ'th. riiryd to Tep K iternates-In thelr

tum, or both of Ihen\, second. ln such cases, the prlnclpnl
representative, or tha first or sacond.alternates in thelr ‘turn, or
both of them, shall state thelr intentlon not to act as
representatives through -a declaration given before a Notary
Public in Colouibis, or before a No or another Publlc Official
or a Colombian Gondul dbroad; and In case of I.mpudlmenl Ihe

2() [APPTOP nu-.urtlﬂcnh uhgl guffice. If any,of the ap
) ton Wing altbimat llace
R oy st 04 Pnang St R

repnnnlntl\:e} or oft.the ﬂnt'orru,ewnd altérnate;in:t Irtturn
coases, the representation can be tauken In thelr sequerce,
by the principal, the first or second alternate depending on ces,
and the mere fact or its exercise will suffice. The axercise of th.
representation by the first, second or third alternates In'thelr
turn shall end ll: uuch thm

In‘-i)ddltkm, we i t ‘s’ Povier bf 1Aﬂn In favor of the
sbove-named attomeys-at-law so that they. may obiain the

protection of my (our) industrial Pm?::{n:thn ;mr:l;

unfllr oompollllon, for whlch.gl.'l
attorfiéysito repreunt mie (ul) fore any: nutlmrillu-or reons,
with or without ”_ mtive,
lAddI':';lllll:o ﬂm T T Rk f :-? T'l he“fl:l':‘ lbﬁf";lj

trat u*r-* RIL AT g t win

Obtainmegt ﬂ- i *‘*ﬂa fiswenit Industrial designs;
_ lul ngll 0 el Enive, F ﬁemlve and;service
P --.Jﬁh-j £ % mh ‘l:r oo Wsﬂtll
\-nrlctlnu ment,
chan ‘i‘?; g n,‘ﬂ "amllntlon, .and-le
™ uo ifiio i £ ‘,lglghb, b) Actlons of
unfalr conjyid Lﬁft : q;tp-thgcgm F posltions’ or
obmervations]- ity 1. [o Cout s cancellal lon, nullits,
lnfrlng!m b “ ‘ ﬁn actlon far Wit
mandanti moﬂm:le Y and in geriérilthe
clvll, m.l, n.nd admlnhlntlw sults nlltl to thm righis;

actlona nnd sulls institued by me (us) or
that in all the above matters they ma
Attorney, compromise} ‘conciliate, admit thefects-of the e
desist, “cancel, recetve, resign, and ratify acts done o)
representatives without a power of attorney.

MG TAE LR &

me (us). And

B L P Y D L PR R TR C R

1v294 ",

ANA MAERIA SALVETTI
5 40 m tm

MRALES S iTALIAN. LTI

. Mo, ln-n.zmmm ;

in/en_- njdgefieli._ﬂnnnan.timt_USA__

e o SR M
1 I "lr' ‘ ,i_
“ -"*. -.{ 3P ; Jgmture  pr Ropert P. Raymond Firma
Chief Patent Counsel
CAVILIRR ABOAADOS '

WI'TODERE-3 {MINUTA N7 12.1.12 6 USA)

w—Boahringer Ingelheim Pharmaceuticals, Inc.

aubs mtet.hlll’uwetnf_



CERTIFICADO NOTARIAL (INDIVIDUO)-*
. G apTOT P ry .._:
Aln. 29 dioa del nes de . AGOSTO de19, 98
ante mi, Nutarlo Fidblico dé Gonnecticut; EB.UU.
comp‘:‘do(.mn) P'mn.lm.nhnru RObert P lend

U

L} vy

. I T

.= q :- '.‘w 4.'"'3'-.- 1-.
u-‘ﬁ-"..

ST
NOTARIAL GERTIEICATE unnnfrq“ﬁ
EI- t'f net

1S!J6

- '\ q.' '
On this _29 dayof __August -
befure me,a Nohry Public of
Penon.],[y .Plnu‘d Dr. Robert P. R!. wond

n quien(es) oy “fe ‘de conocer'y “me constn que' en(son)=inin)
remnmm fMinnonte(e) del docuimento que precede, y qulentes) .
lene(n) copacidad legel para otorgario.

R ._..._-,--Imnr ,‘_,u. M

YI'U

wwmmomwc .

CERTIFICADO NOTARIAL (SOCIEDAD)
29 .

comparecié{eron) ante mi
Dr. Robert P. Raymond

Agosto

Hoy,: de 19 96

8 qu len(es) conum pemonalinente y que ﬂrm.n(u) eate documen
to en repregentacién de la Sochdndy compafila,

denominada - SOEHRINGER INGELHETM PHARHACEUTICALS.
INC.

AN Y REE R N T LY.

L
;

tv me -known;-and-known. -tn-me~to. he.the. person(s). who
executed that forefolng document, and who hasthave) legal
elpndtybomeul:e

Ith-' ' n\ r o =

£ g Aypac

NOTAR].AL CERTIF!CATE (CORPOMTION)
Ontlis __29 dayof_ _Augnat
appeared before me

—Dr. Rahext P. Raymond

wha(m) | kiow persdnally and who(m) signed this dnel.umut as
rapmcnlnlln(lr:f the Cnrpontlon/Comlnny

nened _BOEHRINGER .INGELHEIM' PHARMACFUTICAL S

19.94

Certifico: . .

1.Que he vbtu l!ul.llll'llﬁ dmumcnk!;- .
ESCRITURASEE ADZEESPATUTOS Y VARIOS
RESOLUG ESTIVA ,. BIL-071
de fech 184,

2.Que dlc sely nle:

2.1, Que_{OEHAINGEALY RMACEUTICALS,
es una Suchdn:llc "“F.'}- ttufda y existente

de acuerdo con las leyes de] Es'tadg de Delaware,

' 7

1Certlfy: -
L Thatl have seen the following documents:*

Corpornte Charter, By-Laws and var:l.ous, board

rego}utiong.. BIL-071 dated November 29, 1984,

2. That the above documents duly prove the following:

2.1. That BOEHRING

Isa Corpornt?nnlCompnny Jegally constituted ond In existence
in accordance with the laws of __the Stlte of De 'Iaggr'g .

Estados Unidos de Amértca

22 Que el domidilio de dicha Socledad/Compafiines .
- “980 Ridgebury Road, Ridgefield, Connecticut
06877, ES stadg: Un1do demeri a '

ue ¢l Obfeto u.c 84 .olorga el resente
poder-. eatiin mmndldm dcntm del objetv de I’
mnm:lonldn ndlCompnll.ln. .

r13.

. 24. Que el(los) Sr.(Sres) . DR, ROBERT. ‘P, RAYMOND

United States of America T .

2.2. That the domiciie of sald CorpontlnnlComplny I
900 Ridgebury Road, Ridgefield, cOnnecti cut

. 23-%!277|I'0 ||!Jn1 Sed, Ftnl.'lt:!&"'elqof 'M‘F“ﬁf et Povver of

Attorney la nmhd_ ore comprined ,within the corporation
g: Torth " in ‘the charter o!| the mentioned
rpurlllunl \pRXinyy.

24. That:Mr.(Mesein)___ D, Robext P. Raymomd

[ I . " .
 eati(n) autorlzado(s) para vtorgar el presente Moder.

Cluded Ridgefield
_.Estedo Connecticut, EE.UU.
29 Agosto

Hoy de1s 96

© Clty

is(are) authorized ko grant the present Powsr of Attorney.

‘Ridgefield
State Connecticut, USA
This 29th day of August19 9 96

Notarto Piblico — Notary mpé

* Loa ducumentus deben identiflcarse con fecha y origen.

#rﬂfm o gat 4 1w
ARY-ELLEN M, DEVON |
NOTARY FUBLIC

MY COMMISSION mlus OCI‘-‘SI do00

* Documenls muts be identifled with dal_egnd nrlgin. .




{0404/07/T/Rev. 11-92) .
. STATE OF CONNMECTICUT /}/’

OFFICE OF THE SECRETARY OF THE STATE

L3

I, MILES S. RAPOPORT, Secretary of the State of Connecticut,
and keeper of the seal thereof,

DO HEREPY CERTIFY: that -BARBARA SERFILIFPI was duly elected. or
appuointed to the office of TOWN CLERK for the town of RIDGEFIELD in
the County of FAIRFIELD in said State, for the term of JANUARY 1.
1996 to JANUARY 5. 1998;

and that to his/her acts and
attestations as such, full faith and
credit are and ought to be given in and
out of Court.

In Testimony Whereof, I have hereunto
set my hand and affixed the Great Seal
of the State of Connecticut, at

Hartford, on August 30, 1996.

Secretary of the State

gen-n IID'I'A.IO l.!'l‘ I'l-rﬂlll\':u

AGO CONETE:
!mnnn emnﬂul con n.‘::alr
OUE HE TRMIDO A LA VISTA .

Ferra? ..

A

"2:’
& 25 ENE2)
f"f"ﬂ“ gg‘

JUAN HANUEE'B




r -

STATE OF CONNECTICUT - _L-""'"
COUNTY OF FATRFIELD ®.RIDGEFIELD
z I -Rarbara Serfilippi Clerk of the Town of ____Bldgefield

in said County, do hereby certify that _Mary Ellen M, Devlin
by and before whom the foregoing (or annexed) acknowledgment was taken, was at the time of taking the mme
a Gotary public’(ar other officer) residing (or authorized, to act)~in smid County;and was itthorired by'the Liws

of sid State to take and certify acknowledgments in said State, ‘and, further, that I believe that the signature to
the certificate of acknowledgment is genuine,

IN'I'ESTIMONYWHEREOF.Ihawehﬂ!un_mmmyhlndauda.iﬂxedjhenuloflheﬂhﬁemd'rmmthll

29th day of August 19 36
. — 76712 \

.. . ANA MARIA SALVET[H
. TRADUCTERA € INTELISEYE CFioIAL
HRELET - ITALIAND - E3PiRoL T
NER, Mo, 158 L:XJUITICIA

AD” 15 FORM @2

Jm ANUEL BOTERO MEDINA |
_ NOTARIG.
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L CONSULADO DE COLOMBIA e
7" 535 Boylston Street 11 Floor Boston,MA 02116 Tel: (5175366222 Fam (S17)S36-9372

No /iP o // 5'6

El suscrito Cénsul de Colombia én Boston, MA, Estados Unidos vistos los
documentos  presentados
' CERTIFICA:

-~

Que el sefior(a) 'MILES § RAPOPORT, quicn autenticé la firma de
SERFILIPPI, secrétaric de la ciudad de Ridgefield,
" Connectlcut, en ¢l documento adjunto ejercia en la fecha alli indicada las
- funciones de SECRETARIO DE ESTADO DEL KESTADO DE
,% CONNECTICUT, USA y su firma 'y sello son los que acostumbra a wsar en
i¥sus actos oficiales. Que la compafia BOEHRINGER INGELHEIM /
" FARMACE) TICALS INC,, con ‘domicilio principal en la ciudad de
'RIDGEFIE ‘CONNECTICUT es sociedad constituida bajo las leyes
ﬂ(};l estado de'fDELAWARE, Estados Unidos y tienen y ejerce su objeto
ﬁsocml confoimeés a las leyes de ese pals. Que el sefior r;zogm'
“HRAYMOND {1 su calidad de CONSEJERO JEFE DEFPATEN e.
Bﬂ'icha*cbmpama?esta debidamente’ autorizado pare otorgarxeste ;podegg

1N -‘d’ °’§‘ compamas Y, pae loi fines y propontos alh-eﬂ)mam

Lei presente certificacion se explde en cumplimiento del:,_aniculo':’480 el
' Cﬁdlgodc Comercie: 7 S E %

%(Cﬂmlmgsm responsabilidad pnr el contenido  del documento.
5

Qk tat‘erhﬁc"ambn se expide en Boston & los 13 dias del mes de Sep{_,embrede
.H1996= r' -

Xy
: Pagado Illéﬁ'uesto de Timbre US$56.00

'

..a

¥
. - - r. -
E COMD NOTANM m BEL CIRCULD
O KOGOTA, HABO CUNBTAS Gl LA %

PFOTOCONIA COMICIDE CAN €L THIINAL
QUE M TEMIDA A'LA " ITA

W25 ENc zuns

<A

6512

ANA MARIA SALYVETTI

B TEADUCTCRA € INTELWETS CFICIAL
WELES - (TALIALD « [3P2f0L
UEL Eo, 158 LNNUSTIZIA

TR

ﬁ
JUAN HAHUEL BOT RO Me
QLARIO
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CERTIFICACTION NOTAKIAL
Y AUTENTICACION CONSULAR

1. Es necesarla la legalizacién con certificado
notarial. El Notario Pblico debe certificar:

11. Quela compaﬂfa esté legalmente constitufda

y actualmente existente.
12. Sudomicilio.
13. Queel sito del poder estd inclufdo en

el objeto socia) de la compafifa.

14. Que el poderdante estd autorizado para dar
: el poder en nombre de la compaififa.

2. Los documentos que hay que mostrarle al
Notario Piiblico para probar los puntos anteriores,
deben estar expresados en el Certificado Notarial
con fecha y origen:

2.1. Respectoalospuntos1.]l,12y13 sugcrnn’ oS
refeI:iercse a losp:;tfculos'de cZnstituuén con
. fecha y lugar de otorgamiento; y

22, Para el punto 1.4 sugerimos mencionar la
resolucié?t“ de la Junta Directiva o los

estatutos, segin los cuales la persona que
. otorgael pocler esté autorizada para ello. 1

3. Enneguida el Sefior Cénsul de Colombia
debe autenticar la firma del Notario Piiblico.

NOTA PARA EL SENOR CONSUL COLOMBIANO: Segtin el articulo 555fel

autenticar la dltima precedente autenticacién.

/

NOTARIAL CERTIFICATION AND
CONSULAR AUTENTIFICATION

1. . Notaria] legnlization is necessary. The

Notary Public must certify:

1.1.  That the com is legally constituted and
presently mmy Y

12.  Its place of business.

1.3. That the of the Power-of-Attorneyv is
included e activities of the company.

1.4. That the grantor is empowered- to give the
Power oFr Attorney in the mmegiof the

company he represents.
2. The documents which the Notary Public had

before him to prove the above points must be listed
by him in the Notarlal Certificate with dated and

origin: _
21. Inconnection with points 1.1, 1.2. and 1.3 we

suggest referring to the articles of
incorporation th date and place of
execution. .

22. For point 14 we sugpest to mention the
resolution of the Board of Directors and/or
the Il;yhlaws whereby the n who grants
the Power of Attorney has been authorized
to give it

3. Then the Colombian Consul must legalize
the signature of the Notnlrw; 4 _RPEE& "
E coMo un-u.m-r' o !I'.L‘t.l:'lm.
{ OF DOUOTA, HAGD CBNIT? .* ¥ ui
OTOGOPIA COHRCIDE CIN? o 7 nNAS
. QUE HE TERIDO A LS “}

= Pl

CIF TS ) *
EC208%efior Consul’debe
7 SR '_-.__-;. - &
Vi ..' w‘s-; M I -
AN MANUEL BOTEROMEDINA B
NOTARIO .

. ¥




TRADUCCION OFICIAL No.96912 de un documento escrito en inglés,
el cual para su identificacidén se sella con el sello del
Traductor al mismo tiempo que la presente. Esta Traduccidén ha
sido preparada por Ana Maria Salvetti, Traductora Oficial
debidamente reconocida por el Ministerio de Relaciones
Exteriores y aprobada por el Ministerio de Justicia colomblano

mediante Resolucidén No.158 de 1991.

(Se traducen Bellos 'y legalizaciones gque aparecen a
continuacion de un poder escrito en inglés y espafiol, otorgado
-por la sociedad_BOEHnIlGER INGELHEIM PHARMACEUTICALS, IRC., a
favor de German CAVELIER, Gonzalo PERDOMO, Emilio FERRERO, y
Luz Clemencia de PAEZ.)

Dado y firmado el 29 de agosto de 1996 en Ridgefield,
Connecticut EE.UU. (Firmado), ilegible, Robert P.. Raymond,
Principal Asesor de Patentes. Boehringer Ingelheim
Pharmaceuticals, Inc.

(en inglés y espafiol): CERTIFICACION NOTARIAL (INDIVIDUO)

referente a la firma que antecede. (Firmado), Marry-Ellen M.
R W el
eyl L) cIRco

Devlin, Notario Publico. Mi comisién exuﬂ

re
o
del 2000. Sello seco del Notario. pafinco 3
CERTIFICACION NOTARIAL (SOCIEDAD) refere ¥
representacion de la sociedad mengi af:“i ;;75 'muaﬁ)'

Mary-Ellen M. Devlin, Notario Pablico. U:”bbmls1on exp1ra el

31 de octubre del 2000. Sello seco del Notario.

ESTADO DE CONNECTICUT
CONDADO DE FAIRFIELD, ss. RIDGEFIELD

Yo, Barbara Serfilippi, Escribano de 1la Poblacién de
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Ridgefield, en dicho Condado, por medio del presente certifico
que Mary _Ellgn M. Devlin,- por y ante quien el anterior
reconocimiento (o adjunio) fue tomado, era a8l momento de
tomarlo, un Notario Puablico (u otro funcionario) domiciliado (o
autorizado pera actuar) en dicho Condado, Y que estaba
autorizado por las leyes de dicho Estado para tomar vy
certificar reconocimientos en dicho Estado, y ademds, que creo
que la firma que aparece en el certificado de reconocimiento es
auténtica. -

En Testimonio de lo Cual, he firmado y estampado del sello del
.Esado Yy Poblaciéon hoy, 29 de agosto de 1996. (Firmado),

Barbara Serfilippi, Escribano.

(0404/07/T/Rev.11-92)
ESTADO DE CONNECTICUT
OFICINA DEL BECRETARIO DEL ESTADO

Yo, Miles S. Rapoport, Secretario del Estado de Connect1cut, Y

guardidn de su Sello, POR MEDIO DEL BENE B dque
) MH! 'Hl'nu:.f;:l?:\m" \
BARBARA SERFILIPPI fue debidamente elegiff ‘TTOf da.f:pg: el

E 2008 ;. -y

va del lo. de enero de 1996 al 5 de enero.dé.i§Qé;'Lﬁ'h_

Y que sus actos oficiales en calidad de tal merecen completa fe
Yy crédito dentro y fuera de la Corte. En testimonio de 1lo
cual, he firmado y estampado el Gran Sellec del Estado de
Connecticut, en Hartford, el 30 de agosto de 1996. (Firma
facsimilar), Miles 8. Rapoport, Secretario del Estado.
Adherido se encuentra Bsello de oblea del Estado de

Connecticut. Sello seco del Consulado de Colombia en Boston,



EE.UU.

(en espafiol): 'Cartificaciéﬁ No.1156 del 13 de septiembre de
1996, de la firma que antecede por el Consulado de Colombia en
Boston. Pagados impuesto de timbre y derechos de fondo
rotatorio. (Firmado), Luis Fernando Lemaitre, Cdénsul., Sello
consular en tinta. Certificacién HNo.213241 del 24 de
septiembre de 1996 de la firma que antecede por el Ministerio

de Relaciones Exteriores: (Firmado), Jefe Legalizaciones.

Es traduccidn fiel y completa de 1la cual se deja copia en los

archivos de esta oficina para su confrontacién y a la cual me

remito.

Santa fe de Bogotd, 30 de septiembre de 1996.
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- ABOGADOS
TELErax 1371¢1: 23884880 EDIFICIO SISRKI ConnEo EcECTRONICO MUNDIAL : CAVE
Camwcs CAVELEYES ) ' LCARRERA 49, No.T2-38 TELErOND : 1B7) 11 2120100
TILEN : 48470 BOGOTA 8, COLOMBIA /

Befior Jefe de la .

DIVISION DE NUEVA}S CREACIONES
Superintendencia de Industria y Comercio
E. s. D.

Poderdante: BOEHRINGER INGELHETM PHARMACEUTICALS, INC.

Poder conferido el: 29-08-86

Yo, GERMAN CAVELIER, obrando en mi calidad de apoderado
ﬁrincipal del _poderdﬁnth arriba mencionado, atentamente
manifiesto a _Usfed que sustituyo el poder que me ha sido-
conferido en la persona del doctor EMILIO FERRERO, Abogado con
Tarjeta Profesional No. 31.929, con todas las facu%tades que me
fueron conferidas. I r—— veri o

i DE ROGOTA, HAGD CONSTAR QUE LA

Hago la anterior sustitucién conforme &l.af,
Codigo de Procedimiento .Civil ya que 1los {;
faltan en este momento. :

Sefior Jefe,

T.P.A. No. 832
C.C. No. 2.877.924 de Bogoté

EMILIO FERRERO
T.P.A. N2 31.929
C.C. No. 438.019 de Usaquén . -

2e-780-2

NAT. 8 40 O« 13 87 3
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CAVELIER

. 37 4 9-249-C0
A OGADOS - et
1610 SKI A
GAH ‘da N 7235
BOGDT& 8 - COLOMBIA
CESION ASSIGNMENT
Yo, (nosotros) abygjo firmado (s) I (we), the undersigned
1. Carl A. BUSACCA 1 Carl A. BUSACCA
2. us C, ERIKSSON M?:IIII C. ERIKSSON
3. Ji-Young KIM 3. Ji-Young KIM
domiciliado(s) en of
Ry R e e R Ry o
llldgdl&:l 't m IS mdgmﬁ:fg 06877-0368/USA
2. Boehringer Ingelheim ;Ewuls, Inc., T}&)&WW hge_nﬂm!?gamm’, Tnc.,
it %db mdgmﬁﬁ,b'(':? 06877-0368/USA
. ket Drive, Ann Arbor, 4. 5903 Rolll Drive, Ann Arbor,
MI 48103, USA. o MI 48103, USA ve d

declaro{amng) bajo jurnmento ser dnico(s) y verdadero(s)
tor{es) de le invencién:
CEDIMIENTOS E INTERMEDIOS PARA PREPARAR

INHIBIDORES DE TRANSCRIPTASA INVERSA DE
HIV-1 NO NUCLEOSIDOS

state(s) under oath 1o be sole and true inventor(s) of the invention;

»Process and lntermedintes for making non-nucleoside
HIV-1 reverse transcriptase inhibitors”

declaro{amos) as{ mismo que cedo{emos) ¥ transfiero{erimos), sin
{imitacidn, a favor de la sociedad

Boehringer Ingelheim Pharmaceuticals, Inc,

state a5 well, that assign, without reservations or limltations in favour
of Boechringer Ingethelin Pharmuceuticals, Inc.

constituida y existente de conformidad con las leyes de
USA

a corporation constituted and existing In conformity with the laws of
USA

domicilisdaen 900 Ridgebury Road, Ridgeficild,
CT 06877

domiciled in 900 Ridgebury Road, Ridgefield,
CT 06877

todos los derechos inherenics u dicha invencidn y que la citada
fa queda facultada para solicitr en su nombre Ja patente de
invencién correspondicnte en Ia Repdblica de Colombia.

all rights inhereat to said invention and that the above meqtioned
campeny hereby is ensbled to apply, in its name, for the comesponding
patent invention, in the Republic of Colombia

Dado y firmado hoy/Given and signed this 3g o o mm‘ga 2004

enfin

Q\QGEI-'-&E.\.D Couvpee: eexicur  USAH

Firma/Signature

1. Carl A. BUSACCA

3. Ji-Young KIM

C. ERIKSSON
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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. on November 10, 2004
7. by SUSAN BYSIEWICZ Secretary of the State of Connecticut

8. Number : 2004-12923

9. Seal :

10. Signature

A3

E-:'! -.gy ' \ L] »
Secretary of the State; d



" CERTIFICACION NOTARIAL (INDIVIDUO) NOTARIAL CERTIFICATION (INDIVIDUAL)
s e ' / )[
A los dias del mes de Onthis __3qy  dayof Navember
de200 __ Ante mi, Notario Peiblico de 2004 before me, a Notary Public of
The State of Connecticut USA
comparecié{eron)
personalmente personally appeared Carl A. BUSACCA and

Magnus C. ERIKSSON

a quien(es) doy fe de conocer y me consta que es{son) la(s) to me known, and known to me to be the person(s) who executed
persona(s) lirmante(s) del documento que precede, y quicn{cs) that foregoing document, and who has(have) legal capacity to
tiene(n) capacidad legal para otorgario execute it

NOTARIO PUBLICO-NOTARY PUBLIC ny(f)

Jganne E. Rog@ks
tary Public
Comisién Expires:

November 30, 2006

APOSTILLE

(Convention de La Haye du 5 octobre 1961)

L COUNMY: ccccceiccimminannsesassesanansamsassassassssnsnssnsene

This public document
2 has been 8igned By .......cceiiiiiiiiiric i e
3 acting in the capacity of ......c.cooeeiiiiiiriii i
4 bears the seal/stamp of ...........cccovvviniiiiicinniienncnennn

Certified

5. Bt 6.the .cocvvemnrccmiririceeie e
e DY i s s e e asa s
B, NO ittt v e e e e e e e
9.  Seal/stamp 10. Signature
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TRADUCCION OFICIAL No. 22.12/04 preparada por Marfa Elvira Martelo, traductora

oficial aprobada por el Ministerio de Justicia mediante resolucién 2879 de 1895 y
reconocida por el Ministerio de Relaciones Exteriores.

A continuacién se traducen los sellos y legalizaciones de un documento de Cesién
escrito en inglés y espafiol, por el cual:

1. Carl A. BUSACCA
2. Magnus C. ERIKSSON
3. Ji-Young KIM

de

1. Boehringer Ingelheim Pharmaceuticals, Inc.,
800 Ridgebury Road, P.O. Box 368
Ridgefield, CT 06877- 0368/EUA
Estados Unidos de América

2. Boehringer Ingelheim Phamaceuticals, Inc.,
900 Ridgebury Road, P.O. Box 368
Ridgefield, CT 06877- 0368/EUA
Estados Unidos de América

3. 5903 Rollingwood Drive, Ann Arbor

MI 48103, USA
inventores de la invencién  “Procedimientos e intermedios para preparar
Inbibildores de transcriptasa Inversa de HIV-1 no nucleosidos®, ceden los
derechos inherentes a dicha invencion a BOEHRINGER INGELHEIM
PHARMACEUTICALS, INC,, sociedad domiciliada en 900 Ridgebury Road, P.O. Box
368, Estados Unidos de América,.

Dado y firmado hoy 3 de noviembre de 2004
En Ridgefield, Connecticut, E.U.A.

(Fima) (Firma)
Car A. BUSACCA Magnus C. ERIKSSON Ji-Young KIM

CERTIFICADO NOTARIAL (INDIVIDUO)
Hoy 3 de noviembre de 2004 ante ml, un Notario P(blico del Estado de Connecticut

EUA, comparecieron personaimente Carl A. BUSACCA y Maguns C. ERIKSS N, a



documento que precede y quienes tienen capacidad legal para otorgarlo.

(Firma ilegible)

Jeanne E. Rogers

Notario Pablico

Mi comision expira: 30 de noviembre de 20086.

APOSTILLA
(Convencion de La Haya del 5 de octubre de 1961)
1. Pals: Estados Unidos de América
ESTE DOCUMENTO PUBLICO
2. ha sido fimado por JEANNE E. ROGERS

3. actuando en su capacidad de NOTARIO PUBLICO

PP

quienes doy fe de conocer y me consta que son las personas firmantes del

4. del estado de Connecticut por el término 26 de noviembre de 2001 a 30 de

n viembre de 2006
CERTIFICADO
5. en Hartfod, Connecticut 6. el 2 de junlo de 2002‘
7. por SUSAN BYSIEWICZ, Secretario de Estado de Connecticut
8. NGmero: 2004-12923 ¢
8. Sello: sello del Estado de Connecticut

10. Firma (firma ilegible), Secretario de Estado

Es traduccion fiel y completa de la cual se deja copia para su confrontacion.,

COLO 07612-841-008-1
WPCL 7612 - ID 235

Inglés - = inglés
Ras. No. %Mln. *I:.iﬂﬂ
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- CESION

Yn-. {nosotros) abajo firmado (s)

/
1. Carl A. BUSACCA
2. Magnus C, ERIKSSON
3. Ji-Young KIM

domiciliado(s) en

Z

\ /7)__

ASSIGNMENT

[ (we), the undersigned

1. Carl A. BUSACCA

2. Magnus C. ERIKSSON
3. _Ji-Young KIM

1. Boehringer Ingelhelm Pharmaccuticals, Inc.,
900 Ridgebury Road, P.O. Box

P.O. Box 368
- Ridgefield, CT 06877-0368/USA

of

1. Boehringer Inpelhelm Pharmaceuticals, Inc.
e dg Ing , Inc.,

bury Road, P.O. Box 368
Ridgefidd, CT 06877-0368/USA.
2. Bochringer Ingelheim Pharmacenticals, Inc., 2. ﬁoehringer Ingelheim Pharmaceuficals, Inc.,
. 900 Ridgebury Road, P.0O. Box 368, 900 Ridqebu Road, P.O. Box 368,
Ridgefield, CT 06877-0368/USA Ridgefield, CT 06877-0368/USA
3. 5903 Rolllngwood Drive, Ann Arbor,
MI 48103, USA

declaro(famos) bajo juramcnto ser \nico(s) y verdadero(s)
inventor(es) de la invencidn: )

OCEDIMIENTOS E INTERMEDIOS PARA PREPARAR

HIBIDORES DE TRANSCRIPTASA INVERSA DE
HIV-1 NO NUCLEOSIDOS

4. 5503 Rolllngwood Drlve, Ann Arbor,
MI 48103, USA

state(s) under oath to be sole and true inventor(s) of the invention:

nProcess and intermediates for making non-nucleoside
HIV-1 reverse transcriptase inhibitors”

declaro{amos) asi mismo que cedo{cmos) y transficro{crimos), sin
limitacidn, a favor de la socicdad

Boehringer ingelhelm Pharmaceuticals, Inc.

constituida y cxistente de conformidad con las leyes de

state a3 well, that assign, without reservations or limitations in favour

of Bochringer Ingelheim Pharmaceuticals, Inc.

USA

a corporation constituted and existing in conformity with the laws of
USA

domiciliedn en

900 Ridgebury Road, Ridgefleld,

CT 06877

domiciledin 900 Ridgebury Road, Ridgeflcld,
CT 06877

todos los derechos inherentes a dicha invencidn y que la citada
Compaiiia queda facultada para solicitar en su nombre 1a patente de
i ién correspondiente en la Repiiblica de Colombia.

all rights inherent to said invention and that the above mentioned

Dado y firmado hoy/Given and signed this

evin Ann Aripry, M1, USA

company herchby is enabled to apply, in its name, for the corresponding
patent invention, in the Republic of Colombia

(i~1q-o04

gL

Firma/Signature

1. Carl A. BUSACCA

Qi

¥ Ji-Young KIM

—

2. Magnus C. ERIKSSON




" DEPARTMENT OF STATE
APOSTILLE
(Convenﬂon de La Haye du 5. Octobre 1 961)- :

-.."hr

1. Country: UMfED“ STATES OF AMERICA
This publlc document

-

2, has been s:gned by . Regenia Richards.

'_"'l‘ii'

3 actmg in the capaclg: of e ._Mlclngan Notary Publlc
4. bears the seafof ", Regenia Richards

' r-
9'

""\"I';" -

. Wayne Countg:f, Mlch,i_g"aﬁ :

FE R AL

. CERTIFIED

R S

5. at Lansing, Michigan- "_ " & the 6th of December, 2004

cdde et

7. by Secretary of State, Sta‘l‘é oj.' Michigan
8. NO. 49462F-04
9. Seal/Stamp: o o 10. Signature:

A nd

Terri Lynn Land

A

Thin carlicalion sfiests oriy i thi Sullviniicsy of the sigriure of e aliskal who
sigrid the afftes! document, the aspacily in which hal oficll scied, sod whare
(g ienbly of e sl or stasg which the document bears. Thin

e fhal they have The sypsowel of She SRS of Michigen.
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«+ CERTIFICACION NOTARJAL (lN'pl\'fmUO)'

dias del mes de
_de 200 __ Antc mai, Notario Piblico de

LN

NOTARIAL CERTIFICATION (INDIVIDUAL) //ﬁ

Onthis __/ 7% dayof

2004 before me, & Notary Public of

November

comparecié(cron) -
personalmente personally appeared J-Young KIM

a quien(es) doy fe de conocer y me consta que es(son) la(s)
persona(s) firmante{s) del documento que precede, y quien{es)
ticne(r) capacidad legal pars otorgerlo

exccute it.

NOTARIO PUBLICO-NOTARY PUBLIC

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

vuAphar do

REGENIA RICHARDBuUD 1. i

NOTARY PUBLIC, STATE OF MICHIGAN
WAYNE

COUNTY,
ACTING IN THE COUNTY OF
MY COMMGSION

Aussd
EXPIRES SEPT 23, 2008

N

APOSTILLE

(Conventlon de La Haye du 5 octobre 1961)

COUNLTY: ..cotriirnerrnnennisnmisssssanransssmsessasansarsenaen
This public document

-----------------------------------
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' TRADUCCION OFICIAL No. 22.12/04 preparada por Marfa Elvira Martelo, traductora
oficial aprobada por el Ministerio de Justicia mediante resolucidn 2879 de 1995 y
reconocida por el Ministerio de Relaciones Exteriores.

A continuacioén se traducen los sellos y legalizaciones de un documento de Cesién
escrito en inglés y espaiiol, por el cual:

1. Carl A. BUSACCA
2. Magnus C. ERIKSSON
3. Ji-Young KIM

de

1. Boehringer Ingelheim Pharmaceuticals, Inc.,
800 Ridgebury Road, P.O. Box 368
Ridgefield, CT 06877- 0368/EUA .

Estados Unidds de América

2. Boehringer Ingelheim Phamaceuticals, Inc.,
900 Ridgebury Road, P.O. Box 388
Ridgefield, CT 08877- 0368/EUA
Estados Unidos de América

3. 5903 Rollingwood Drive, Ann Arbor

MI 48103, USA
inventores de la invencibn “Procedimlentos e intermedios para preparar
inhibldores de transcriptasa inversa de HIV-1 no nucleosidos”, ceden los
derechos inherentes a dicha invencion a BOEHRINGER INGELHEIM
PHARMACEUTICALS, INC., sociedad domiciliada en 8900 Ridgebury Road, P.O. Box
368, Estados Unidos de América,.
Dado y firmado hoy 17 de noviembre de 2004
En Ann Arbor Mi, E.UA.
(Firma ilegible)
(Firma lleglble)
Carl A. BUSACCA Magnus C. ERIKSSON Ji-Young KIM

CERTIFICADO NOTARIAL (INDIVIDUO)
Hoy 3 de noviembre de 2004 ante mi, un Notario Ptblico del Estado de Connecticut

EUA, comparecieron personalmente Ji-Young KIM, a quien doy fe de conocer y me



- consta que es la persona firmante del documento que precede y tiene capacidad legal
para otorgario.

(Firma ilegible), NOTARIO PUBLICO

(Sello) REGENIA RICHARDS, Notario Publico, Estado de Michigan, Condado de
Wayne, Michigan. Para el Condado de (ilegible). Mi comisién expira del 23 de
septiembre de 2008

ESTADO DE MICHIGAN
DEPARTAMENTO DE ESTADO
APOSTILLA
(Convencién de La Haya del 5 de octubre de 1961)
1. Pals:  ESTADOS UNIDOS DE AMERICA

Este documentlo publico . &

2. ha sido firmado por: Regenia Richards o . L

3. Actuando en su capacidad de: Notario Puablico de Michigan .

4. lleva el sellotimbre de: Regenia Richards, Condado de Wayne
CERTIFICADO

5. En Lansing, Michigan 8. o/ 6 de diciembre de 2004

1. Por el Secretario de Estado, Estado de Michigan

8. No. 49462F-04 £—

9. Sella/Timbre: 10. Fima:
El Gran Sello del Estado de Michigan (Firmado) Terri Lynn Land

Esta cartificacién sdlo testifica la autenticidad de s firma
del funclonaric que fimd el documento adjunto, la
capacidad en Ia cual actué dicho funcionario, y cuando nsl
sa requiers, la identided del sello o imbre que lieva ol
decumwinio. Esta ceriificacién no implica qus el contenido
dsl documernio sea commacto nl qus estéd aprobado por ol
Estado de Michigan.

Es traduccion fiel y completa de la cual se deja copia para su confrontacién.

COLO 07612-841-008-1

\
WPCL 7812 - ID 235, DIC 24/04 cé i Mdg .
%ém N Nok 27. L{

MARIA ELVIRA MARTELO
s~ e ONcla
- - s
Res. No. 2879 Min. M?ﬂﬂ
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P

(12) INTERNATIONAL APFLICATION PUBLISHED UNDER THE PATENT COOFERATION TREATY (PCT)

(19) World Intellectual Property
Inoooadona Buress ‘ ) NIEEOEE NN
(43) International Publication Date (10) International Publlestion Number
8 January 2004 (08.01.2004) PCT WO 2004/002989 Al
(51) International Patcnt Clnsaification”: CO07TD 471714/ (74) Agents: RAYMOND, Robert, P. ot al.; Bochringer In-

(COTD 471/14, 243:00, 221:00, 221:00)

(21) International Application Namber:
PCI/US2003/019415

(22) Internationsl Flling Date: 2D Junc 2003 (20.06.2003)

(25) Flling Langusge: Bnglish
(26) Publication Language: Bnglish
(30) Priority Data:
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AND FOR NON- -1
REVE. SCRIFT

TECHNICAL FIELD OF THE INVENTION
The invention relates to a novel process and novel intermediates for the synthesis of certain
non-nucleoside reverse transcriptase inhibitors.

BACKGROUND OF THE INVENTION

The disease known as acquired immune deficiency syndrome (AIDS) is caused by the
human immunodeficiency virus (HIV), particularly the strain kmown as HIV-1. In order
for HIV to be replicated by a host cell, the information of the viral genome must be
integrated into the host cell’'s DNA. However, HIV is a retrovirus, meaning that its genetic
information is in the form of RNA. The HIV replication cycle, therefore, requires a step of
transcription of the viral genome (RNA) into DNA. The transcription of the viral RNA
into DNA is accomplished by an enzyme that hag been aptly dubbed reverse transcriptase
(RT). The HIV virion includes a copy of RT along with the viral RNA.

Reverse transcriptage has three known enzymatic functions. It acts as an RNA-dependent
DNA polymerase, as a ribonuclease, and as a DNA-dependent DNA polymerase. Acting
as an RNA-dependent DNA polymerase, RT transcribes a single-stranded DNA copy of
the viral RNA. Acting as a ribomuclease, RT destroys the original viral RNA, and frees the
DNA just produced from the original RNA. Finally, acting as s DNA-~dependent DNA
polymerase, RT makes a second, complementary DNA strand, using the first DNA strand
as a template. The two strands form double-stranded DNA, which is integrated into the

host cell’s genome by anaother enzyme called integrase.

Compounds that inhibit the enzymatic functions of HIV-1 reverse transcriptase will inhibit
replication of HIV-1 in infected cells. Such compounds are useful in the prevention or
treatment of HIV-1 infection in human subjects, as demonstrated by known RT inhibitors
such as 3'-aziod-3'-deoxythymidine (AZT), 2',3'-dideoxyinosine (ddI), 2',3"-

-1-
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dideoxycytidine (ddC), d4T,3TC, nevirapine, delavirdine, efavirenz and abacavir, the RT
inhibitors thus far approved as drugs for use in the treatment of HIV infection,

As with any antiviral therapy, use of RT inhibitors in the treatment of HIV infection
eventually leads to a virus that is less sensitive to the given drug. Resistance (reduced
sensitivity) to these drugs is the result of mutations that occur in the reverse transcriptase
segment of the pol gene. Several mutant straing of HIV have been characterised, and
resistance to known therapeutic agents is due to mutations in the RT gene. Some of the
most commonly observed mutant clinicaily are; the Y181C mutant, in which a tyrosine Y,
at codon 181, has been mutated to a cysteine C residue, and K103N where the lysine K at
position 103 has been replaced by asparagine N. Other mutants which emerge with
increazing frequency during trestment with known antivirals include the single mutants
V106A, G190A, Y188C, and P236L: and the double mutants K103N/Y181C,
KO13N/P225H, K103N/V108I and K103N/L100L

As therapy of HIV infection using antivirals continues, the emergence of new resistant
strains is expected to increase, There is therefore en ongoing need for new inhibitors of
RT, with different patterns of effectiveness against the various mutants.

Of particular relevance to the present invention are the HIV-RT inhibitors disclosed by
U.S. Pat. 6,420,359. These compounds, which are all dipyrido[3,2-b:2",3"-e]
[1,4)diazepin-6-ones bearing a 2-(quinolinyl)oxyethy! or a 2-(1-oxido-quinolinyl)oxyethyl
group in the 8-position, have enhanced activity against certain clinically significant mutant
strains of HIV-1. It is the object of the present invention to provide an alternative method
for making the compounds disclosed by U.S. Pat. 6,420,359.

SUMMARY OF THE INVENTION

The invention provides an improved process for making compounds of the general formula
I )
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wherein:

R? is selected from the group consisting of H, F, Cl, Ci alkyl, Cs4 cycloalkyl and CFs;
5 R'isHorMe;
R is H, Me or Et, with the proviso that R* and R’ are not both Me, and if R* is Me then R?
cannot be Et;
R is Me, Et, cyclopropyl, propyl, isopropyl, or cyclobutyl; and
Q is selected from the group consisting of:

o— -
10 o

as well as pharmaceutically acceptable salts thereof.
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DETAILED DESCRIPTION OF THE INVENTION
The synthetic method of the invention commences from a starting compound of the
formula II

wherein R, RY, R? and R'! are as defined above with respect to compounds of the formula
I and wherein X ia a chlorine, iodine, or bromine, or a fluorosulfonate moiety selected
from the group consisting of -OSO,F and -OS04(CF3),CF; wherein n is an integer
between 0 and 10. Processes for making starting compounds of the formula IT wherein X
is bromine are described in U.S. Pat. 6,420,359. Compounds wherein X is other than
bromine can be made by analogous methods which will be readily apparent to those of
ordinary skill in the art.

It is preferred to use a compound of the formula I wherein X is bromine.

The starting compound of the formula II initially undergoes a palladium-catalyzed
coupling reaction wherein it is caused to arylate a malonate or malonate surrogate of the
formula ITI

R12 R13
N )

wherein,

76
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R"” iz acyano group or a group of the formula ~COOR'"4, wherein R' is a C-14-alkyl
group, & C-14-alkyloxy-C-14-alkyl group group phenyl, naphthyl, thiophenyl, furyl,
pyridyl, imidazole or benzyl, and

R"® s a cyano group, a group of the formula -COOR'® (wherein R'? is a C--alkyl
group, a C-14-alkyloxy-C-14-alkyl group group phenyl, naphthyl, thiaphenyl, furyl,
pyridyl, imidazole or benzyl), a group of the formula -SO,R"® (wherein R'S is & C-1.4-alkyl
group, phenyl, furyl, pyridyl or benzyl), a group of the formula -P(OXOR'"); (wherein R"
is phenyl, furyl or pyridyl) or a group of the formula -SOR'® (wherein R' is a C-j4-alkyl
group, & C-1+-alkyloxy-C-1 +-alkyl group group phenyl, naphthyl, thiophenyl, furyl,
pyridyl, imidazole or benzyl).

It is preferred to employ a malonate surrogate of the formmula I

Rﬂ\/ Rﬂ (m)
wherein,

R  isa cyano group or a group of the formula -COOR™, wherein R'* is a C-;.4-alkyl
group, a C-y-alkyloxy-C-i4-alkyl group group phenyl, naphthyl, thiopheayl, furyl,
pyridyl, imidazole or benzyl; and

R® s a cyano group, a group of the formula -SO,R'é (wherein R'® is a C--alkyl
group, phenyl, furyl, pyridyl or benzyl), a group of the formula -P(O)XOR'?); (wherein R’
is phenyl, furyl or pyridyl) or & group of the formula -SOR'® (wherein R'® is a C-j-alkyl
group, a C-;4-alkyloxy-C-1+-alkyl group group phenyl, naphthyl, thiophenyl, furyl,
pyridyl, imidazole or benzyl).

The reaction of the compounds of the formulas 11 and IIl takes place in an organic solvent,
in the presence of a palladium catulyst, a suitable ligand and strong base. Suitable solvents
are, by way of non-limiting example, toluene, ethylbenzene, xylene, DMF, DMA, NMP,
dioxsne and THF, with toluene being preferred. Virtually any palladium catalyst may be
used, such as, for example, Pd(OAc),, PACl;, Pdydba; and Pd on carbon, with Pd(OAc),
being preferred. Suitable bases are, for example, the metal hydrides such as, for example,

-5-
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NaH, the metal alkoxides such as, for example, t-BuOK, t-BuONa and Na-tert-amylate, the
metal carbonates such as, for example, NayCO;, K3COs ang C32CO3, with NaH being
preferred, and the metal phosphates such as, for example, K3PO4. When the reactant of the
formuia ITT is a malonate (compounds wherein R'? and R' are both carboxylic acid ester
groups) then suitable ligands will be t-BusP, one of the ligands described and claimed in
U.S Patent 6,307,087, or a ferroceny] phosphine such as described in U.S, Patents
6,057,456 and USP 6,072,073, When the reactant of the formula IHl is not a malonate, but
rather s malonate surrogate (a compound wherein R'? and R"? are not both carbanylic acid
ester groups) the above-mentioned ligands may be employed and, in addition, &
triarylphosphine such as, by way of non-limiting example, PPh;, o-TokP, p-TolyP and o-
FuryP may also be employed. In such case the preferred ligand is PPh;.

‘The reaction is preferably carried out at clevated temperature, more preferably in the range
between about 50 and 150°C.

The above described reaction, which couples the compounds of the formulas IT and IIT,
yields an intermediate of the formula IV
RS 0
R\ R
— I \ R‘a
N/ T N
R L

: Iv)
wherein R?, R, R%, R", R'"? and R" are as defined above,
Isolation of the intermediate of the formula IV before going on to the next process step is
optional. It has been found that a one pot synthesis wherein the intermediate IV is not
isolated ig quite convenient. If the intermediate IV is not isolated and the residual base is a
meta] hydride, such as NaH, then it is advisable to quench the base with an agent such as
isopropyl alcohol before going on to the next step.
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If the intermediate of the formula IV contains sulfur or phosphorus (because R" in the
reactant of the formula I was s group of the formula -SO;R'* or -P(O)(OR'%);) then the
next process step is a reductive cleavage of the sulfur or phosphorus-containing group.
Methods for performing such reductive cleavage will be well known to those of ordinary
gkill in the art. For example, this might be accomplished by the use of Raney nickel or a
dissolving metal reaction.

Subsequent to the reductive cleavage or, if the intermediate of formula IV does not contain
sulfur or phosphorus, theintermedil-teofthefmnnh IV is next hydrolyzed to yicld a
further intermediate of the formula V

Rﬂ (V)

wherein R, RY, R* and R"" are as defined above and R" is <COOH or, if the reactant of
formula ITI was a malonate and mild hydrolysis conditions are employed, R'? may
additionally be a group of the formmla ~-COOR wherein R'* is as described above. The
hydrolysis may be performed in a manner that will be conventional and readily apperent to
those of ordinary skill in the art. For example, it may be accomplished using an aqueous
base, such as NaOH, preferably at ambient temperature or above.

The intermediates of the formulas IV and V are believed to be novel and constitute a part
of the invention.

Isolation of the intermediate V before going on to the next step is preferred.

Next, the carboxylic acid or ester intermediate of the formula V is reduced to yield an
alcohol of the formula VI
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= ] N OH
\ y/, N N/
N
R vD)

wherein R, R*, R? and R"" are a5 defined above. Reduction is carried out in a
conventional manner that will be readily apparent to those of ordinary skill in the art.
Regardless of whether the intermediate of the formula V is an acid or an ester, reduction
may be accomplished using boranes, borohydrides or other metal hydrides or dissolving
metal reductants, with boranes being preferred for the acids and borohydrides being
preferred for the esters. If a borane is to be employed it is preferred to make it in situ from
a borohydride, such as sodium borohydride, and an electrophilic reagent such as, for
example HCl.

Finally, the glcohol of formula VI is converted to the final product of the formmula I by 2
condensation reaction with a reactant of the formula

HO HO
HO HO
/ @ 2/ ’_N;\ { _’N;
=N » =N R " o Yo" .

This condensation may be accomplished in the described in U.S. Patent 6,420,359,

The nature and scope of the invention will be better appreciated from the following
examples.

Example1: Arylation of Malononitrile: Formation of Compound of Formula IV where
R2=R4=~H, R5=Me, R11= ethyl, and R12=R13=CN,

A flask was charged with 10.0g tricyclic bromide (compound of formula II where
R2=R‘=H, R5=Me, R11= ethyl, and X=Br; 30 mmol, 1 eq.), 0.95g triphenylphosphine (3.6

3
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mmol, 0.12 eq.), 0.55 g Pdadba; (0.6 mmol, 0.04 eq.), and 40 mL 1,4-dioxane. To this
mixture was then added 2.16g sodium hydride (90 mmol, 3 eq.) in portions over 15
minutes, using 40 mL 1,4-dioxane to complete the addition. A solution of 2.57g
malononitrile (39 mumol, 1.3 eq.) in § mL 1,4-dioxane was then added, and the mixture
heated to 90°C. Afier 18h the mixture was cooled to ambient temperature and cautiously
quenched with 100 mL of sat’d ammonium chloride solution. The pH was then adjusted to
6 with IN HCI, and the mixture extracted with dichloromethane. The organic solution was
dried (magnesium sufate), and the solvents removed in vacuo to give 7.03g (73%) of the
product as a brown oil. NMR and MS showed the desired product (Compound of Formula
IV where R*=R*=H, R*=Me, R!'= ethyl, and R'%=R"’=CN).

. Example2: Arylstion of Diethylmalonate: Formation of Compound of Formula IV

where R:=R*<H, R*=Me, R"'= ethyl, and R'"’=R"’=CO;Et.
A 500 ml two neck round bottom flask fitted with mechanical stirrer, reflux condenser and
thermacouple was purged with argon for 20 minutes, then 404 mg Pd(OAc); (1.80 mmol,

:0.03 eq.), 1.08g 2-{(di-t-butylphosphino)biphenyl (3.60 mmol, 0.06 eq.), and 20.0g tricyclic

bromide (compound of formula I where R2=R4=H, R5=Me, R11= ethyl, and X= Br; (60.0
mmol, 1 eq.) were charged. To this mixture in an inerted flask was then added 25.5g
K3P0, (120 mmol, 2 eq.), 100 mL PhMe, and 13.8 mL diethylmalonate (90.0 mmol, 1.5
eq.) were then added. The stirred suspension was placed in an oil bath and heated at reflux
under nitrogen for 24h until the bromide was consumed by HPLC, The reaction mixture
was cooled to room tempersture and diluted with water (150 ml) and toluene (50 ml) was
added. The mixture was stirred for 1h at room temperature until all solids had dissolved.
The two-phase solution was then transferred to a separatory funnel and the layers were
separated. The aqueous layer was extracted with toluene (50 ml). The combined organic
layems were fltered through a pad of Celite and concentrated under vacuum to give a
viscous oil, which was evaporated to dryness to furnish an orange solid. Silica gel
chromatography (1:1 EtOAc:Hex) provided 20.5g pure malonate adduct (compound of
formula TV where R%=R'=H, R*=Me, R!'= cthyl, and R'?=R"?=CO,Rt), (83%), as 2
colorless solid, m.p. 122-123°C; 'H NMR (400 MHz, CDCly)8: 8.38 (d, /= 2.5 Hz, 1H),

9-
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8.19 (dd, J= 1.5, 4.6 Hz, 1H), 8.16 (d, J= 2.4 Hz, 1H), 7.47 (dd, /= 1.5, 8.0 Hz, 1H), 7.09
(dd, J= 4.7, 8.0 Hz, 1H), 4.56 (s, 1H), 4.20 (m, 6H), 3.49 (s, 3H), 1.25 (t, /= 7.1 Hz, 9H).
13C NMR (100 MHz, CDCls)3: 167.30 (s), 167.23 (s), 159.31 (s), 154.50 (s), 151.18 (d),
144.34 (d), 141.93 (d), 131.63 (s), 130.74 (d), 123.52 (s), 120.57 (s), 119.78 (d), 62.17 (1),
54.80 (d), 41.24 (£), 37.30 (q), 13.96 (q), 13.58 (q). Anal. Caled for CzHaNOs: C, 61.15;
H, 5.87; N, 13.58. Found: C, 61.14; H, 5.66; N, 13.51.

Exsmple 3: Arylation of Isopropylcyanoacetate and Formation of Compound of
Formula V where R’=R‘=H, R*~Me, R''= ethyl, and R”=CO;H.

An inerted 800 L reactor was charged with 12,0 Kg 60% NaH/oil (300 mol, 2.5 eq.), 0.27
Kg Pd(OAc); (1.2 mol, 0.01 eq.), 1.26 Kg PPh; (4.8 mol, 0.04 eq.), and 40 Kg tricyclic
bromide (compound of formula II where R?=R*<H, R*=Me, R!'= ethyl, and X= Br; 120
mol, 1 eq.). The reactor was again inerted, then 70 Kg of PhMe was charged, and the
mixture beated to 60°C. To this mixture was then added a solution of 17.4L
cyanoisopropylacetate (138 mol, 1.15 eq.) in 20L, PhMe via metering pump at a fixed rate
aver 2 hours (Caution: H; gas evolution). The reactor contents were then heated to 100°C
and maintained there for 1.5 hours. HPLC of an aliquot showed the arylation was
complete to compound of formula IV where R*=R*=H, R*=Me, R''= ethyl, R'>=CN and
RP=C0,iPr. The mixture was then cooled to 35°C and quenched by the addition of 19 Kg
isopropanol (308 mol, 2.6 eq.) over 20 minutes (Caution: H; gas evolution). 438 Kg 1M
NaOH solution { 417 mol, 3.5 eq.) was then added, and the mixture heated to 80°C and
maintained there for 8 hours. HPLC of an aliquot showed the hydrolysis was complete to
the desired carboxylic acid. The mixture was cooled to 25°C and the phases separated.
The upper phasc was discarded to waste, while the lower aqueous phase was retumed to
the reactor. 218 Kg EtOAc was then charged and the mixture agitated for 15 minutes, then
the phases were allowed to separate. The lower aqueous phase was returned to the reactor
and cooled to 10°C. To this mixture was then slowly added 6N HaSO, with continuous
monitoring of pH until a final pH of 3.3 was achieved: this required 133 Kg of HaSO,
solution. The resulting alurry was then warmed to 25°C and maintained there for 1 hour.
The batch was then centrifuged and washed twice with 40 Kg HO. The solid was then
dried at full vacuum at 40°C until LOD <1% to give 36.0 Kg of the carboxylic acid

-10-
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(compound of formula V where R*=R*=H, R’=Me, R''= ethyl, and R'*=CO,H; 96%), as
an off white solid. Mp 226-228°C; 'H NMR (500MHZ, DMSQ)3: 12.47 (s, 1H), 8.32 (d,
J=2.0 Hz, 1H), 8.20 (dd, J= 4.6, 1.5 Hz, 1H), 7.96 (d, /= 2.3 Hz, 1R), 7.81 (dd, /= 8.0,
1.6 Hz, 1H), 7.24 (m, J=4.6, 8.0 Hz, 1H), 4.08 (q, /= 7.0 Hz, 2H), 3.63 (s, 3H), 3.43 (s,
3H), 1.17 (t, /= 7.0Hz, 3H). >C NMR (125 MHz, DMS0)8: 172.22 (s), 166.26 (s),
157.47 (8), 153.96 (s), 151.32 (d), 144.06 (d), 141.59 (d), 131.72 (d), 131.14 (s), 126.01
(s), 120.28 (d), 120.12 (s), 40.45 (t), 36.74 (q), 36.34 (f), 13.42 (q). Anal. Calcd for
Ci1eH1eNOs: C, 61.53; H, 5.16; N, 17.94. Found: C, 61.28; H, 4.94; N, 17.56.

Example 4: Arylation of Mcthylphenylsulfonyl acetate: Formation of Compound of
Formula IV where R:=R‘=H, R*=Me, R''= ethyl, R"=CO;Me and R¥=S0,Ph.

A flask was charged with 165 mg Pd,dba; (0.18 mmol, 0.02 eq.), 577 mg
triphenylphosphine (2.2 mmol, 0.12 eq.), and 45 mL 1,4-dioxane. After stirring in an inert
atmosphere for 15 minutes, 647 mg NaH (27 mmol, 3 eq.) was added in portions. To this
mixture was then added 3.00g tricyclic bromide (compound of formula I where R*=R'=H,
R%=Me, R''= ethyl, and X= Br; 9.00 mmol, 1 eq.), followed by 2.50 g (11.7 mmol, 1.3 eq.)
of methylphenylsulfonyl acetate. The mixture was then heated at 60°C for 18h, cooled to
ambient temperature and quenched by the addition of 0.5 mL HyO. The dioxane was
removed in vacuo to give the crude product as a grey solid, 3.5 (~90%). NMR and MS
indicated the desired arylation product (Compound of Formula 1V where R*=R*=H,
R=Me, R'!= cthyl, R'>=CO,Me and R'*=S0,Ph).

Example S: Arylation of Diethylphosphonyl acetonitrile: Formation of Compound
of Formuls IV where R*=R‘=H, R*»Me, R''= ¢thyl, R”>=CN and R"’=P(O)}(OE¢),.

A flask was charged with 1.00g tricyclic bromide (compound of formula II where
R3=R*=H, R’=Me, R''= ethyl, and X= Br; 3.00 mmol, 1 eq.), 55 mg Pdadba; (0.06 mmol,
0.02 eq.), 95 mg triphenylphosphine (0.36 mmol, 0.12 eq.), and 0.69g dicthylphosphonyl
ncetonitrile (3.90 mmol, 1.3 eq.). To this mixture was then added 15 ml. 1,4-dioxane,
followed by 216 mg NaH (9.00 mmol, 3 eq.). The resulting mixture was then heated at
70°C for three hours. The mixture was cooled to ambient temperature and quenched by the
cautious addition of 25 mL H;0, and 20 mL dichloromethane was added. The pH was

-11-
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then adjusted o 2.5 with IN aq. HCI and diluted with additional H;0 (25 mL) and
dichloromethane (25 mL). The phases were then separated and the organic phase
concentrated to & brown oil. The oil was then triturated with 10 mL t-butylmethy] cther to
give a precipitate of the product, which was filtered to give 0.95g product as an off white
solid. NMR and MS indicated the desired arylation product (Compound of Formula IV
where R%=R*=H, R*=Me, R!'= ethyl, R"*=CN and R’=P(O)(OEt),).

-12-
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What is claimed is:

1. A process for making a compound of the forrmula I:

wherein:

R is selected from the group consisting of H, F, Cl, C,.4 alkyl, Cy4 cycloalkyl and CFy;
R'is H or Me;

10 R’ is H, Me or Bt, with the proviso that R* and R® are not both Me, and if R* is Me then R?
cannot be Et;
R'! is Me, Et, cyclopropyl, propyl, isopropyl, or cyclobutyl; and
Q is selected from the group consisting of:

/’M v .
/’+ and f

15  which process comprises the following steps:

() reacting a starting compound of the formula IT

=13-
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0
PR
N

= Ny—X
\ /
y/, N N/
N
an

wherein R?, R*, R? and R"" are as hereinbefore defined with respect to the compound of the
formula I and wherein X is a chlorine, iodine, or bromine, or a fluorosulfonate moiety
selected from the group consisting of ~OSO2F and ~OSOx(CF;).CF3 wherein n is an integer
between 0 and 10,

with a malonate or malonate surrogate of the formula III

12 13
R \/R an)
wherein,

R'? s a cyano group or a group of the formula -COOR', wherein R' is a C-,-alkyl
group, & C-4-alkyloxy-C-1«-alkyl group group phenyl, naphthyl, thiopheny}, furyl,
pyridyl, imidazole or benzy), and

RY  isacyano group, a group of the formula -COOR'? (wherein R'® is a C-|.4-alkyl
group, a C-14-alkyloxy-C-1.4-slkyl group group phenyl, naphthyl, thiopheayl, furyl,
pyridyl, imidazole or benzyl), a group of the formula -SO;R'¢ (wherein R' ig a C-j4-alkyl
group, phenyl, furyl, pyridy! or benzyl), & group of the formmls -P(O)(OR'"), (wherein R’
is phenyl, fury] or pyridyl) or a group of the formula -SOR'® (wherein R'® is a C-;4-alkyl
group, a C-14-alkyloxy-C-4-alkyl group group phenyl, naphthyl, thiophenyl, furyl,
pyridyl, imidazole or benzyl),
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in an organic solvent, in the presence of a palladium catalyst, a suitable ligand and strong
base,

to yield an intermediate of the formula IV

wherein R?, R4, R%, R, R'? and R" are as hereinbefore defined in this claim;

(b) reductively cleaving the sulfur or phosphorus-containing group, if the intermediate
of the formula IV contains a sulfur or phosphorus-containing group;

(c) hydrolyzing the intermediate of the formula IV to yield a further intermediate of the
formuls V

wherein R?, R, R® and R"' are a8 hereinbefore defined in this claim and R' is -COOH or,
if the reactant of formula III was & malonate and mild hydrolysis conditions are employed,
wherein R'® may additionally be a group of the fornmula <COOR' wherein R' is as
hereinbefore defined in this claim;

(d)  reducing the carboxylic acid or ester intermediate of the formula V to yield an
alcohol of the formula VI
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OH

(VD)
wherein R?, RY, R* and R"" are a8 hereinbefore defined in this claim; and

(¢) condensing the alcohol of formula VI with a reactant of the formula

HO HO
HO HO _
l ;: [ ;: (T é,é
=N , =N . o or o

to yicld the final product of the formula I.

10 2. A process for making a8 compound of the formula IV

Ry R.\ P R"
== l N R"
\ V/, N -
e N1 "
R1‘I

wherein:
R? is selected from the group consisting of H, F, Cl, C1.4 alkyl, Cy4 cycloalkyl and CFs,
15 R'is HorMe,
R® ig H, Me or Et, with the proviso that R* and R® are not both Me, and if R* is Me then R?
cannot be Et,
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A

R'! is Me, Et, cyclopropyl, propyl, isopropyl, or cyclobutyl,

R"?  isacyano group or a group of the formula -COOR', wherein R** is a C-;4-alkyl
group, 8 C--alkyloxy-C-1+-alkyl group group phenyl, naphthyl, thiophenyl, furyl,
pyridyl, imidazole or benzyl, and

R"®  isa cysno group, a group of the formula -COOR'® (wherein R* is & C-; 4-alkyl
group, a C-;4-alkyloxy-C-14-alkyl group group phenyl, naphthy!, thiophenyl, furyl,
pyridyl, imidazole or benzyl), a group of the formula -SO;R'® (wherein R'S is a C-¢-alkyl
group, phenyl, furyl, pyridyl or benzyl), a group of the formula -P{O)(OR""); (wherein R'”
is phenyl, furyl or pyridyl) or a group of the formuls -SOR'® (wherein R'® is a C-;_4-alkyl
group, & C-14-alkyloxy-C-4-alkyl group group phenyl, naphthyl, thiophenyl, furyl,
pyridyl, imidazole or benzy),

which process comprises the following steps:

{a) reacting a starting compound of the formula II

"
= , N —X
\ N/ T N/

RZ
(m

wherein R, R*, R? and R"" are as hercinbefore defined in this claim and wherein X is a
chlorine, iodine, or bromine, or a fluorosulfonate moiety selected from the group
consisting of —OSO,F and -0S02(CF,),CF; wherein n ig an integer between 0 and 10,

with a malonate or malonate surrogate of the formula IIT

R R”
N am
wherein,

-17-



25

WO 2004/002989 PCT/US2003/019415

R  isa cyano group or a group of the formula ~COOR', wherein R is a C-14-alkyl
group, 8 C-1.4-alkyloxy-C-4-alky] group group phenyl, naphthyl, thiophenyl, furyl,
pyridyl, imidazole or benzyl, and

R® s a cyano group, a group of the formula -COOR'® (wherein R'* is a C-.4-alkyl
group, & C-)4-alkyloxy-C-14-alkyl group group phenyl, naphthyl, thiophenyl, furyl,
pyridyl, imidazole or benzyl), a group of the formula -SO:R'® (wherein R'® is & C-14-alkyl
group, phenyl, furyl, pyridyl or benzyl), 8 group of the fornmula -P(ONOR'); (wherein RV
is phenyl, furyl or pyridyl) or a group of the formula -SOR'® (wherein R'® is a C-j4-alkyl
group, & C-14-alkyloxy-C-14-tlkyl group group phenyl, naphthyl, thiophenyl, furyl,
pyridyl, imidezole or benzyl),

in an organic solvent, in the presence of a palladium catalyst, a suitable ligand and strong
base,

to yield the compound of the formmla IV.

3. A process for making a compound of the formula V
R‘\ o

wherein:

R? is selected from the group consisting of H, F, Cl, Cy.4 alkyl, Ca4 cycloalkyl and CFs;
R*is H or Me;

R® is H, Me or Et, with the proviso that R* and R? are not both Mc, and if R* is Me then R
cannot be Et; '

R!! is Me, Et, cyclopropy), propyl, isopropyl, or cyclobutyl; and

-18-
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R'? is -COOH or a group of the formula ~COOR' wherein R is a C-|¢-alkyl group, a

C-14-alkyloxy-C-).4-alkyl group group phenyl, naphthy], thiophenyl, furyi, pyridyl,
imidazole or benzyl;

which process comprises the following steps:

(@)  reacting a starting compound of the formula II

a

wherein R?, RY, R® and R"! are as hereinbefore defined in this claim and wherein X isa
chlorine, iodine, or bromine, or a fluorosulfonate moiety selected from the group
congisting of -OSO,F and -OS0,(CF;),CF; wherein n is an integer between 0 and 10,

with a malonate or malonate surrogate of the formula I

R1'.'\/R13 (u[)
wherein,

R'? s acyano group or a group of the formula —COOR', wherein R™ is a C-14-alkyl
group, a C-y4-alkyloxy-C-)4-alkyl group group phenyl, naphthyl, thiophenyl, furyl,
pyridyl, imidazole or benzyl, and '

R"?  isacyano group, a group of the formula -COOR'? (wherein R' is a C-).4-alkyl
group, 8 C-1¢-alkyloxy-C-i.4-alkyl group group phenyl, naphthyl, thiophenyl, furyl,
pyridyl, imidazole or benzyl), a group of the formula -SO,R'® (wherein R'® is a C-).-alkyl
group, phenyl, furyl, pyridyl or benzyl), a group of the formula -P(OXOR'?); (wherein R'’
is pheny), furyl or pyridyl) or a group of the formula -SOR'® (wherein R" is & C-y.4-alkyl

-19-

hi



15

25

WO 2004/002989 PCT/US2003/019415

> (4

group, a C-j4-alkyloxy-C-14-alkyl group group phenyl, naphthyl, thiophenyl, furyl,
pyridyl, imidazole or benzyl),

in an organic solvent, in the presence of a palladium catalyst, a suitable ligand and strong
base,

to yield an intermediate of the fornmuls IV

R11
awv)
wherein R, R, RY, R"!, R' and R" are as hereinbefore defined in this claim;

{(b) reductively cleaving the sulfur or phosphorus-containing group, if the intermediate
of the formuls IV contains a sulfur or phosphorus-containing group (because R"Y in the
reactant of the formula III was a group of the formula -SO,R" or -P(OX(OR'%),); and,

(c) hydrolyzing the intermediate of the formula IV to yield the compound of the
formmula V.

4, The process according to claim 3, wherein the reactant of the formula ITl is a
malonate and the ligand employed is t-BuyP or a ferrocenyl phosphine or one of the ligands
described and claimed in U.S Patent 6,307,087.

5. The process according to claim 3, wherein the reactant of the formula IIl is a
malonate surrogate and the ligand employed is t-Bu;P a ferrocenyl phosphine or a
triarylphosphine.
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6. The process of claim 5 wherein the ligand is PPhy o-TolsP, p-Tol;P or o-FuryP.

7. A compound of the formula IV

5
R} R\ 7 R
== I N R"
\ y/ —
N N

wherein:

R? is aclected from the group consisting of H, F, Cl, Cy.¢ alkyl, Cy4 cycloalkyl and CF;;
R*is H or Me;

R’ is H, Me or Et, with the proviso that R* and R are not both Me, and if R* is Me then R?
cannot be Et;

R'! is Me, Bt, cyclopropyl, propyl, isopropyl, or cyclobutyl;

R isacyano group or & group of the fornmla -COOR"™, wherein R' is a C-14-alkyl
group, a C-14-alkyloxy-C-;4-alkyl group group phenyl, naphthy), thiophenyl, furyl,
pyridyl, imidazole or benzyl, and

R"  is a cyano group, a group of the formula -COOR"? (wherein R" is a C-14-alkyl
group, 8 C-14-alkyloxy-C-i4-alkyl group group phenyl, naphthyl, thiophenyl, furyl,
pyridyl, imidazole or benzyl), a group of the formula -SO,R'® (wherein R'® is a C-1_-alkyl
group, phenyl, furyl, pyridyl or benzyl), a group of the formula -P(OXOR'?)2 (wherein R’
is pheayl, furyl or pyridyl) or a group of the formula -SOR'® (wherein R'® is a C-)4-alkyl
group, 8 C-1.4-alkyloxy-C-1.4-alkyl group group phenyl, naphthyl, thiophenyl, furyl,
pyridyl, imidazole or benzyl).

8. A compound of the formula V

21-
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wherein:

R? is selected from the group consisting of H, F, Cl, Ci4 alkyl, C34 cycloalkyl and CFs;
R*is H or Me;

R® is H, Me or Bt, with the proviso that R* and R® are not both Me, and if R* is Me then R’
cannot be Bt;

R is Me, Et, cyclopropyl, propyl, iscpropyl, or cyclobutyl; and

R" is ~COOH or a group of the formula ~COOR™ wherein R™ is a C-14-alky] group, a
C-14-alkyloxy-C-14-alkyl group group phenyl, naphthy), thiopheny, fury), pyridyl,
imidazole or benzyl.
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g‘%i&mhlﬂ}?ﬂmn!m?n(dd..r-ﬂ.
NMR (75 MHz, CDCL): § = 1351 (CH,), 4274 (CH), £.9%
'l,). 114.51 (C), 113.76 (C), 129.86 (CH), 13321 {C), 13521
i).lﬂ.lT(Cj.
: mufx m 345, M7, 349 (M*).
for C, HBr,NO,: C, 38.0%; B, 1.61: N, 4.04. Found:
42; , 259 N, 416.
YW (3-Chloro-S-famrophanyl) cpenoacetats (4d): coloriess oil
(KBr): v = 1750, 1609, 1595 exn™". )
[NMR (300 Mlz, S=131(t, /= 1.1 He, 3H), 429 (g,

57.11!:.211).459(:.1 111-747 (m, 2H), 728~79 (m,
cim:nasnm:. & = 1349 (CH,), 43.04 (CH), B.91
Hy), 11395 (d, .r,-nn:. CH), 11433 {C), 11740 (4,
p=24Hz, CH), 12425 (d, J=3Hz, CH), 133.02 (4,

,-mz.c;mzz(a..r,-un:.q.m.mu,-mn:.
ISCED'MII-MI.WN’)-
zal, uurwc.i‘n,mo, C, S4.67; H, 3.75% N, 5.80. Found:

55481 H, 2.6
ikl (3-Bromo-S-chlorophanyl) cyanoacsiais (4¢) white crysalline
1 mp 63.1-63.3"C (hexxnes).
R {KBr: v = 1732, 1590, 1568 am~?.
HNMR (300 MHz, CDCl,X: 5 4= 132 (t, J s 7.1 Ex, 1H), 429 (g,
Tw 7.1 Hz, 27H), 3.16 (s, 1H), 741-7.42 (m, 15D, 7.52-1.53 (r,
LH), 7.56~1.57 (m, 1 B).

NMR, {7 sm:.cnu,x&-isnmaumﬁs

, 114.52 (C), 123.56 (C), 117.05 (CH), 12940 (CH), 13248

, 13295 (C), 136.10 (C), 163.35 (O
MS (EI): mjs = 301, 303, 303 M),
Azal. &ufuc,,u.mcmo, C,43.67; H, 3,00; N, 4.63. Fowad:
C 4338 B, 297 N, 4.6).
Ethyl Cyano(2 Y- uorophereyl)acetass (4T): coloriess oll
IR (XBr) v = 1752, 1503 cm ™2,
'HNMR (300 MEz, J=121(5,J =171 Hz, 3H), 424
(q. 7 = 7.1 Hx, 2H). 549 (x, 1K), 7.23-7.34 (m, 3H).
H3CNMR (125 MHaz, acetone-d.): § w 14.10, 3835, 64.01, 115.58,
117.90 (44, Jop =3, mm. 118,36 (4d, Jo =9, 24 H), 118.69
@4, Jop=9, 4H2), 12150 (4d, .r,-l. mm. 15748 (4,
Jep ™ 260 Hz), 15943 (4, g = 235 Hz), 164.
MS (BI): m/s = 225 (M*).

SYNTHLNLS 1T
Anll.Cleﬂl‘ IIH,F:NOI clsalnvm Nlmrm
C 5873 B; 406 N

Etkyl Cyano

umm:umm (4p) ond Eriyl Cyano(2.5-
dflucraphemyl) acetaze (4k): ooloziess oil. A mixture of 77% 4g and
23% 4% bamd on 'ENMR lnlyll.
IR (KBr) »w 1752, 1628, 1599 cn™*

THNMR (500 MHz, Q)Cl,)-l-l.u(l..!-'lﬂ-h. 3H, major
isomer}, 1.26 (t, 7= 7.1 Hz, 1 E, minor somer), 4.27-4.12 (m, 2H),
5.63 (n, 1 K, wajar isomer), 5.73 (s, 1 H, minor somar), 7.20 (d4,
J = 82, 5.2 Hz, 1 H, major somer), 7.32—7.64(::.3!!{uinwho-
o), 2B (major iscmer)).

UENMR (125 MHz, =1411 (CHp), 3.1 (CH),
64.06 (C,), 112.92 (d, Jop w 25 Hy, C3), 115.05 [C. 115.65 (C),
119.38 (d, Ton w 17 Hr, CE, 12025 (C), 126,33 (brs, CH), 133.08

(84, Jeg = 30, 10 Hz, CH), 148.28 (m, C), 151.25 (4, Jr = 250 Hz,
Ch 151,37 (6, Jey = 248 Kz, ©), 16435 (C).

MS (ET): m/z = 225 (M*).
m.wmc..n.r,uo,:c.u.mn.ma;u.mzm
C, .56, E, 409; N, 639,

§,5-Difigoropheryimalonocliriis
&uuﬂdmmﬂ:—lwwﬂ:mﬂ
of ethyl cyanoacetate and the chromatography elosnt was 3%
bexanss, 40% CH,Q,, 1% HOAg vjv/v. Whits crystalline solid;
nplzbn-m.S'C,(CH,GJl:mu).

IR (KBr): » = 1626, 1603 cm ™2,

1H NMR, (300 MHz, CDCL,): § = 5.00(s, 1 H), 6.98(tt, J = 2,9 Hr,
1H), 7.06-7.14 (m, 2H).

BCNMR (75 MHz, CDOL): § = 27.63 (t, Jop = 3 Hx, CH), 106.42
(4 -ﬂ&ﬂlll&ﬂ(ﬂllﬂﬂ(&!,-lmll&m

' m.sm.:,-mn:.c;.mcs(dd.:,-n.zun:.c:).

M5 (EIx mjz = 178 (M4 *).

Anal. Caket for CyHLF,Ny: C, 60.68% Fl 2.2 N; 175, Fomnd:

c.ﬂltﬂ.l.ﬂ’ N, 15.77,

Dilophenylacetic Atids 1a—f General Procedare:

A mixtare of 481 (1.1 rnmol), NeOH (50%, 0.54 g, 6.8 roxhol) and
water (4.0ml) was warmed to 95-100°C for 18 h. The reaction
mixinro was cooled and epough 1N HQ {7.2:ml) was added to
bring the pH to 2—4. The mixtare was extracted twice with BtOAs
(15mL}. The extracts were combined, dded (M350,), filnred md
concentrated in vacuo to give 2g-£ The yields are Batad in Table 3.
3 5-Difturophenylacetic Acid (2a) whita crystaliine solid; mp
€7.1-68.0°C (hexanes) (5t.* mp 67.6~68.9°C).

IR (KBr}v = 1698, 1624, 1597 ea™L.

. 'HINMR (300 MEz, CDCL): § = 5.63 (s, 2H), 6.71-£.79 (m, 1 H),
6.80-637 (m, 2H).
BCNMR (75 Mz, =416 ( 10269 (.
Jopm 35 Hr, CH), 11214 (4d, Jy= 8, 17Hz, 13613 (%

Jep = 10 Hz, C), 162.65 (dd, J = 13, 249 Bz, ©), 17637 (C).
Azal, Caled for CH,F,0,: C, 55.82; H, 1.51. Fomnd: C, 5551;

3-Hramo-S-ffuorophenylacetic Acid QbY white crystalline solid;
104.4-105.8"C (hexaney). @by . i
. IR (KB v = 1654, 1607, 1584 em™3,

'HNMR (300 MHz, CDCL,); § = 1.52(s, 2H), 6.97 (4m, / =~ 9 Hz,
1H), 728 (4dd, J= 2, 2, § Hy, 1E), 7.23-7.24 (m, 1H).

- H,350.

UCNMR (75 MHz, CDQL) 6-40.11 11546 (d,
Jor=11Hz, CH), 118.16 (4, Jp= M4 Hz, 12253 {d,
Jor= 9 Hz, C), 128.53 (&J,-lﬁn@.lﬁﬂ(ﬁ 16244 (2,

Jor = 152 Hz, C), 17639
mmwx-mmﬂl')
Anal. Caled for CyHBYFO,: C, 41.23; H, 2.60. Fomd: C, 41.33;

H, 251
J’Wﬂ white crystallion
m.o-:m-cmnomm n solis mp
IR (KBr) v = 1701, 1588, 1561 cm™?
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[NMR (300 Mz, 8 =3.50 (s, 21D, 738 (¢, J = 1.7Hz,
i), 760 (1, J= 1.7 Hz, 1 .

CNMR (75 Miz, CDCL,): § = 40,09 (CH,), 123.07 (C), 131.33
H), 133.24 (CH), 136.70 (C), 17637 (C).

8 (EI): mjz = 292, 294, 296 (M*).

n:.ognu for C,H,Br,0; C, 5269; H, 2.06. Found: C, 32.61;

Chioro-S-flurophenylacstic Acid (3dy: wiite crystalline solid; mp
1.0~79.6°C (hexanes),

L(KBrx vw 1701, 1615, 1586em™1,

INMR (300 MHr, CDCL): § = .63 (s, 2 H), 6.53 (dm, J = § Hx,
), 7.03 (ddd, J = 8, 2, 2 Hz, 1 H), 7.08-7.09 (m, 1 H).
CNMR (75 MH2, | : Sw= 4035 (CHY, 11511 (@,
eml Mz CH), 11542 (d, Jo = 25Hx, 1259 (,
»= 3 Hz, CH), 135.18(d, Jo = 10 Hz, C), 13642 (d, Jo = B Hz,
) 16263 (4, J» = 251 Hx, C), 176.51 (C).

S (ET): mfz = 188, 190 (M*).

nal. Caled for CH,CIFO,: C.SO.”.H.S.ZI Fomnd: C, 50.56;

L 319,

mwwmmma vhtau'yllllﬂ
0.5-121.5°C (BtOAc/bexanes). * wold; mp
L (KBr): v = 1703, 1591, 1566 cm™1

INMR aooum.ma.):a-sso(..zm 723 (dd, J=2,
Hr,1H), 734 (44, J» 2, 1Hx, 1 H), 745(dd, F = 2, 2H, 1H).
'\CNMR (75 MHz, CDCL,): § = 40.13 (CH,), 122.83 (C), 128.49
IH), 130.54 (CH), 130.57 (CH), 135.26 (C), 136.41 (C), 176.29 ().
IS (ET: m/s = 248, 250, 252 (M*).

JBal Caled for CH BrCIO,: C, 38.51; B, 242 Found: C, 3234;

42,

Acid @fy white crystalline solid; mp
4.1-124.8°C (BrOAs/hexancs) (Hit.* mp 125.0-126.0°C).
R (KBr): v = 1656, 1501 em™1,
HMMMH&@GMIMM#DM
= 357 (4, 7 = 1.4 Bz, 2H), 634-7.00 (m, 3H).

ICNMR (75 Mz, CDCl,/with & amall amomnt of D!

= 3430 (CH,), 11514 (éd, Joy=9, 24 Hz, CH), 11630 (dd,
o= 9, 25 Hz, CH), 11796 (34, J» = 4, 24 Hx, CH), 12343 (dd,
=8, 19Hz, C), 157.08 (dd, Jog = 3, 242 Hr, C), 15841 (44,
-Z.WHI-C)JM(C)-

lsm)l'll-lnm"')-

\51. .‘?uhc.u.r,o, C,’S8.02; H, 3.51. Found: C, 5543;

Jyuthests of 2g and 2k
iame procachiye as the synthesis of 2 a—f axcept the starting material
vas 2 77: 23 mixtare of 4g:4h The product was a micture of 77 %
;.uauznmuwnmmmm
iationy from EtDAc/baxanes yislded lpln mopls uf!..

L3-Diftuorophenylaceric Acid (3g): white crystalline
115.8~116.5°C (BtOAg/bexans) (it ¥ mp us.s—-uss'c_a.
¥ = 1654, 1495 cm~?.

NMR (300 MHz, CDCly/with
Fm 368 {d, J = 1.5z, 2H), 7.00-712 (3, IH).

My Suwwa |«

'HNMR (300 MHz,

a small mlofDMSO-d.): .

-’W{?l
UONMR (75 MHz, CDCly/with & mmall amount of D)\
-:-luo(dd..l =25 23Hz CH,), 11609 [d, Jg
CH), 12393 (&d, Jop = S, 7Hz, CH), 12430 (4, Jo, = 1375
12629 (Ad, Jep = 3, 3 Hz, CH), 149.12 (d0d, Jp = 13, 243
150.50 (dd, Jep = 13, 247 Hx, C), 17148 (C). v;;
MS (BD): mfz = 172 (M*). A
ﬁs?urwc.ﬁ.l'ﬁ. C 5 R, 351 rmq.i
2.5-Difivorophenplacstic Acid @N): J
ith a soall smount of

d = 2783 (t, Jo = 3 Hz, CH,), 110.84-111.22 (m, C,.C

(tna, 1H). ,
CNMR (75 MHz, CDCl,y/with a small amoust of D,
(ﬁJuﬂlouﬂmlﬂJ!(dﬂ'Ja-l-mﬂl.Q

Syathests of 20 from 4s mder AdBic Conditioes. -+ ¥
Amdllmwmnbudﬁuﬂﬂtsnml.”nﬁ
warmed to 95-100"C for 18 h. The reaction mixture A
nmmmmnmaomn.m ;

Same procedure mmmz--fmm
(30%, 1.52 g, 19 mmal) was uwed. .

SH
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. NOTICE INFORMING THE APPLICANT OF THE RAYMOND, Robert, P.
COMMUNICATION OF THE INTERNATIONAL Boehringer Ingelhsim Corporation
APPLICATION TO THE DESIGNATED OFFICES 800 Ridgebury Road
P.O. Box 388
(PCT Rule 47.1(c), first sentence) %gnmls
Date of mailing (daymonthiyear)
08 January 2004 (08.01.2004)
Applicant's or agent's file reference
9/249PCT ummnr NOTICE
Inieroaticnal application No. Imsmational filing date {dayimontyyear) Priority date {daymonthvyear)
PCTAS2003/019415 20 June 2003 {20.06.2003) 28 June 2002 (28.06.2002)
Applicant

BOEHRINGER INGELHEIM PHARMACEUTICALS, INC.

1. Notice is hereby given thal the Intemationsl Borean has communicaied, s provided in Asticle 20, the international application W the
following desigrated Offices on the date indicated above s the daie of malling of this notice:

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

In accordence with Ruls 47.1(c), third senusnce, those Offices will aceept the present notics as conclusive evidence (hal the comumunication
of the intemmational spplicaion bas duly taken place on the date of mailing indicated ebove and no copy of the international application is
required 10 be furnished by the spplicant 1o the designated Office(s).

The following designated Offices have waived the reqnirement for such a commumication at this Gme:

AE, AG, AL, AM, AP, AT, BA, BB, BG, BR, BZ, CA, CR, CU, CZ, DK, DM, EA, EC, EE, ES, FI, GB, GD, GE, GH, GM,
HR, ID, iL, IN, I8, KE, KZ, LC, LI LR, LS, LT, LU, LV, MA, MG, MN, MW, MX, NI, NO, NZ, OA, OM, PG, PH, PL, PT,
RO, SC, 8D, SE, 8G, 8K, SL, SY, TJ, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM, ZW

The commmuication will be made 1o those Offices only upon their request. Furthermare, those Offices do not require the epplicant o
furnish a copy of the intemational application (Rule 49.1(a-bix)).

3. Enclosod with this notice is a copy of the inlerational application aa published by the Inizmational Bureau oo
08 January 2004 (08.01.2004) under No. WO 2004/002989

4. TIME LIMITS for filing a demand for international preliminary exsmination and for entry Into the national phase

The spplicabla time limit for entering the national phase will, subject to what is sald In the following paragraph, be 30 MONTHS from

the priority date, nol only in respect of any electad Ofice §f a demand for Intesoational preliminary examination is filed before the

expiration of 19 menths from the priority date, bot also in reapect of any desigrmind Office, in the absence of filing of soch demand, where

Articla X(1) as modified with effect from 1 April 2002 spplies in respect of that designated Office. For further details, see PCT Gazertre

:E'IWMI ol'hlﬂr:.ovemhu 2001, peges 19926, 19932 and 19934, as well as the PCT Newdanter, Ociober and November 2001 ard
2002

In praciice, time limits other than the 30-month time ¥mit will cominxe 10 apply, for varions periods of time, in respect of certain
designated or elected Offices. For regular updates an the appBeable time limits (20, 21, 30 or 31 months, or oiber time ljmit), Office by
Office, refer 10 the PCT Gazarte, the PCT Newslatter and the PCT Applicant’s Guide, Volume TI, National Chaptery, all available from
WIPQ's Iniemet site, at hitp=//www. wipo.int/pet/enindex htm).

For filing & demand for international prefiminary exsmination, ses the PCT Applicant’s Guide, Volnme VA, Chapter [X. Only mm
spplicani who is & mational or resident of a PCT Comraciing State which is bognd by Chapter IT has the right 1o file a demand for
inernational preliminary sxamination (st present, all PCT Conlracting Staies are boand by Chaptar I1).

It is the spplicant's scle responsibility 1o monitor all these time Limits.

12

The Inernational Buresu of WIPO Auhorized offcer
o Conmin "gol";"‘,’i“"""l v Gijsbertus Beijer - Carlos Roy
Pacaimile No(41-22) 740.14.35 Telephone No.(41-22} 33891.11

Farm PCT/TB/308 (April 2002)
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-3 Name of recelving Office and BCT
Intamational Application” *
o4 Form -mmb_fm PCT Request
0«41 |Preparadusing PCT-RBASY Version 2.92
(updated 01.04.2003)
08 [Petition
The undersigned requasts that the
present intamational application be
processed according 1o the Patent
08 |Pucsiving Office (spacifed byths 1United States Patent and Trademark
sppllasint) Office (USPFTO) (RO/UB)
07 |Appilcants or agent’s flia refersnce |9 /249 PCT
i Ttde of invention PROCESS AND INTERMEDIATES FOR MAKING
NON-NUCLEOSIDE KIV-1 REVERSE
TRANSCRIPTASE INHIBITORS
0 Applicant
11 This pareon Is: applicant only
2 | Appfcant for all designated States
-4 Name BOEHRINGER INGELHREIN PHARMACRUTICALH,
INC.
-5 Addresx: 900 Ridgebury Road
P.0. Box 368
Ridgefield, CT 06877-0368
United States of America
-8 State of nationalty vs
7 Stale af residence o8
-9 Teisphaona No. 203-798-4968
-9 Fl:ijlﬁﬂﬂ- 203-798-4408
T | Applicant andior Inventor
N-1-1 | This person le: inventor only
Hl-14 | Name (LAST, Firsl) BUSACCA, Carxl, A.
B8 | Address: Boshringer Ingelheim Fharmsceuticals,
Ina.
500 Ridgebury Road
P.0. Box 368
Ridgefield, CT 06877-0368
United States of Anerica
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T2 | Applicant and/or Inventor -
Nk2-1 | Thia person bn: inventor only
24 | Name {LAST, Firs}) ERIKSSON, Magnus, C.
-5 | Address: Boahringer Iaugelheim Pharmaceuticals,
Ine.
900 Ridgebury Road
9.0. Box 368
. Ridgefield, CT 06877-0368
_ United Btates of America
u-3 Applicant andfor Inventor
N-3-1 | This pemeon is: inventor mly
-3¢ | Name (LAST, FAnst) KIM, Ji-Young
=36 | Address: 523 Waymarket Drive
Ann Arbor, MI 48103
_ United States of America
V-1 Agant or common reprassntstive; or
addresa for correspondencs
The pamon ideniified below Is agent
hereby/haa boen appointad to act an
behalf of the applicani(s) before the
competent international Authorities ss:
V-1 | Name (LAST, First) RAYMOND, Robert, P.
IV-12 | Address: Boehringer Ingelheim Corporation
900 Ridgebury Road
P.0. Box 368
Ridgefield, CT 06877-0368
United States of Amarica
IV-1-3 | Telephone No. 203~-798-9988
V-14 | Facsimle No. 203-798-4408
IV-1-6 | Agenfa mgistrtion No. 25,089
VA~ | Additianal egant(s) additional agent(s) with same address as
£irst named agent
v-2-1 | Name(s)

DEVLIN, Nary-Ellen, M. (27,928); STEMPEL,
un' R. (3."91" BOTTINO, htw;
P.(41,629)) POCCHIARI, Susan,
K.(45,016)) DATLOW, Philip, I.(41,482),
WITKOWSKI, Timothy, X.(40,232); DOW,
David, A.(46,134)
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v Designation of States -

V- Raglonal Patant AP: GE GM KE LS5 MW MZ 85D SL S5 TZ UG M
ﬁmmum:n ' {ZW and any other Btate which is a
perenthesss aftar the designation(s) |Comtracting Btate of the Harare Protoc 1
concemed) and of the PCT

REA: AM AZ BY KG XZ MD RU TJ T and any
other State which is a Contracting State
of the Eurasian Patent Convention and £
. the PCT
» EP: AT BE B3 CHRLI CY CZ DE DK EE ES FI
FR GB GR HU IE IT LU MC NL PT RO 8E BIX
8K TR and any othar State which is a
Contracting State of the European Patent
Convention and of the ¥PCT
OA: BF BICF CGCI CHM GA OGN GQ GW ML MR
NE SN TD TG and any other State which is
a mamber State of OAPI and a Contracting
. 8tate of the PCT

va National Patant AE AG AL AM AT AU AZ BA BB BG BR BY BZ
e oot Deaesimart. | €A CHALI CN CO CR CU CZ DE DK DM DI EC
parenthesss after the designation(s) EEES FIGR GDGE GE GM ER HU ID IL IN

) IBJP KEKG XKP KR KX IC LK LR L8 LT LU
LV NA MD MG MK MN MW MX MXZ NI RO NZ OM
PG PE PL PT RO RU SBC 8D BE 8G SK BL TJ
T™ TN TR TT TZ UA UQ UZ VC VN YU ZA ZIX
=™

V4 | Precautionary Dsaignetion Statement
In ackition to the made
under hama V-1, V-2 and V-3, the
applicant aiso makss under Fuule 4.9(b)
ull designations which would bs
permittad wndler the PCT except any
designation(s) of the Staie(s) Indicated
wunder item V-8 balow. The applicant
deciares that thoss adcditiona .
designations are subject to confirmation
and thas any designation which [s not
confirmed before the expiration of 18
monthe from the priority dats Ia to be
reparded as withdrwn by the appiicant
atthe of that tima fimiL .

v Exolusion{s) from precautionary ¥ORE

Vi1 | Priority clalm of earier national
appllestion

Vi-1-1 | Filing date 28 June 2002 (28.06.2002)

VI-1-2 | Number 60/391,979

Vii-3 | Country us
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spplication
Vi-2-1 | Fing date 17 December 2002 (17.12.2002)
Vie2 |Number 60/434,052
VI-23 | Countyy us
Vi3 Priority document reguest
The recgiving Olfice ks requasted to - -
prepare and tranamit to the vi-i, vi-2
Intsmational Bursau a certifiad copy of
the earlier application{s) identifted
sbove as iemis):
Vi1 |inemational Searching Autherity  |Ruropean Patent Office (EPO) (ISA/EP)
Vil |Declarstions” Nurmber of declarations
Viii-1 [ Declaraiion as io the identity of the -
Inventor
Vill-2 | Declamation as to the sppllcant’s -
antilemant, as at the intsmational ffing
date, to apply for and be granted a
Vi3 [Oeclartion as 1o the appiicant’s -
enlitament, as at the Intamational fiing
data, 0 claim the priodty of the earller
Vii-4 mmamwzaiyhrﬂl -
purpasss of the designation of the
Uniad Statea of America)
Viii-5 | Declaration as to non-prejudicial -
or exceptions io lack of
™ [Checkfist rumber of sheeta slecironic Tie{e) attached
X1 [Request ng deciaration shests) | 5 -
-2 [Descriptian 12 -
X9 [Claims 10 -
X4 [Abstract 1 EZABSTO0 . 1TXT
X8 |[Drawings 0 -
xr | TOIAL 28
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X8 [Feecalculsilon sheet v -
IX-11 [Copy of ganaral power of attomey v -
%17 | PCT-EASY diskitie - Diskette
IX-19 | Figure of the drawings which shoaid
the abetract
IX-20 |Language of filing of the
intammationsl sppiication Englisb — .
X-1 Signature of applicant, agent or : ]?: j
common mpresentiative
X-1-1 | Name (LAST, First) STEMPEL, Alan, R.
N 4
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102 Drawinga:
10-2-1 | Racelved
10-2-2 | Not ecaived

103 | Canwoted date of actual recaipt due
to ipter but timsly recalived papere or
drawings completing the purported

intamstional application

104 | Date of timaly receipt of the required
oormections under PCT Articls 11(2)

108 imtemnationsl Searching Authortty ISA/XP

108 | Tranamittal of ssarch copy delayed
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111 | Duis of raceipt of the record copy by
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SUBMISSION OR TRANSMITTAL Boehringer Ingelhelm Cnrporatlon"' S ARLANTS
OF PRIORITY DOCUMENT 900 Ridgebury RHoad
PCT Administrative Instructions, Section 411 P.0. Box 369 V-S
{ ministrative Instructions, Sectlon 411) Ridgefleld, CT 06577-0368 (JL
United States of America
Date of malling (day/monthyear) Fiw Doymid D= /e Jamo
07 August 2003 (07.08.03) BT Wy P — 1220 J200 ¢
Appllcant's or agant's ;lla referance
/249PCT ' IMPORTANT NOTIFICATION
International applioation No. International filing date (day/monthiyear)
PCT/AUS0Y/19415 20 June 2003 (20.06.03)
international publication dats {day/month/year) Priority dete (day/month/year)
Not yet published 28 June 2002 (286.06.02)

Applloant
BOEHRINGER INGELHEIM PHARMACEUTICALS, INC.

1. The spplicasit ks hereby notified of the date of recelpt (except where thas lettars "NR" appear In the right-hand column) by the
Iinternstional Burgau of the priority dooument{s) relating to the sarller application|s} Indloxied below. Uniess otherwise
mdioxted by an agterisk appedring next to a date of recelpt, or by the iptters "NR", in tha right-hand column, the priority
dooument concermnad was submitted or tranamitted to the internstional Buresu in compiiancs with Rule 17.1(s) or (b).

2. This updates and replaces any pravioualy Issusd notificstion concerning submission or transmittal of priority doouments.

3. An asterisk({®) appearing next to a date of recsipt, In the right-hand column, denotes a priority dooument submitted
or trunamittad to the intermational Bureau but not in complilancs with Rule 17.1(a) or (b). in such & case, the sttantion
of the applicant Ix directed to Rule 12.1({a) which provides that no designated Office may disregard the priority claim
concemad befare giving the spplicant an opportunity, upon entry into the national phase, to fumish the priority documaent
within a time limk which Is reasonsbis under the olroumstances.

4. The letters "NR" sppearing In the right-hend column denaote a priority documant which was not received by the intsmatonal
Bureau or which the appilcant did not request the racsiving Office to prepare and tranamit to the Intamational Bureau,
as provided by Rule 17.1{s) or (b}, respectivaly. In such a case, the attention of the applicant Is directed to Rule 17.1{c) which
provides that no designated Office may disregard the priority olelm concerned befors giving the applicant an opportunity,
upan entry into the national phase, to fumnish the priority documsnt within a time limit which ls reazsonable under the

olrourmstances.
Priarity date Priority appliostion No. Country or reglonal Office Pata of recaiot
. st PCT recalving Cffica of priority dogument
28 June 2002 (28.08.02) 60/391,979 us 25 July 2003 {25.07.03)
17 Dace 2002 (17.12.02) 60v434,062 us 28 July 2003 (28.07.03)

;ﬁloa “-S

The tarsatoral Baraau of WIPO Authortzed officer
shamin des Colombsitss
2110 20, Alexandre BOUVIER (Fax 338-89951
Faosimila No. (41-22) 358.80.96 Telophone No. (41-22) 338 8786

Form PCTAR/304 (July 1068) ) 0065783189



PATENT COOPERATION TREATY

From the [9
INTERNATIONAL PRELIMINARY EXAMININ AUTHORITY k P
To:
Raymond, Robert P.
BOEHRINGER INGELHEIM CORPORATION
NOTIFICATION OF RECEIPT
900 Ridgebury Road, P.0. Box 368 OF DEMAND BY COMPETENT INTERNATY
Rid;ef:l.eld » t.'.l‘ 06877-0368 PRELIMINARY EXAMINING AUTHORITY
ETATS-UNIS D'AMERIQUE (PCT Ruioa $8.3(¢) and 61.1(),frst setemes
and Adminintrative Instroctions, Section 601(a))
Dute of mailing -2003
kvt pm'c Pu- 12|28)2004 (day/month/year) 08-12
Applicsut’s or agent's fiic refercnoe IMPORTANT NOTIFICATION
9/249PCT
(nternational applcation No. International filing date (day/monthyser) | Priority date (dayjmonthjyexr)
PCT/US 03/ 19415 20/06/2003 2870672002
Applicant

BOEHRINGER INGELHEIM PHARMACEUTICALS, INC.

1 'l'ho;_pplunl.h notifisd that this Internationa] Preliminary Examining Authority considers the following date as the
date w&thMMdhwznﬂm

24/11/2003

2. ‘This date of reosipt I

m the sctnal datr of receipt of the demand by this Authority (Rule 61.1(b)).
O the actual date of rocelpt of the damand on belulf of this Authority (Rule 59.3(s))

M| g:é#wfmﬂmmmeummm;m

3. ATTENTION: That daty of receipt is clphﬂmd‘ 9 ths from the Consequently,
D ;r)uﬂnhmdmnddu(dn oot have they affect of postpoo mmwﬂnmtﬂm
phanm:nd:-mh ( 3’[1»' hnwg'g-m
thPCTWJMVdmll ). Fer -

D gm)mmwmmwmmmwmmunﬂﬁwhm

4,  Only whare paxagraph 3 applies, & copy of this notifieation has besn sent 1o the International Burean.

Nlﬂlﬂﬂmlﬂl-dﬂﬂlm Authorised offic
European Patent Office
D-80298 Munich
L T (+45.89) 22090, T 522056 epa 4 OBERHAUSER A 8§
. Tel (-49-89) 2399-8119

Form PCT/IPEA /02 (July 1998) P20452 )]




The denomad wust ba filed directly with the competent Iernational Preliminary Exuniring Astharily or, if o or more Autharitier are compatanl,
with the ome chasen by the qpplicont. The full name or wo-letier cods of that Autharily may be indicated by the applicant on the I below:

PEA/ EPO

PCT CHAPTER II

DEMAND

under Asticle 3] of the Patent Cooperation Treaty: .
ml eligible States (sxcept where otherwise mdmlled).ﬂ'

For Intametional Preliminary Exsmintng Anthority uss only
Identification of IFEA | Dta of receipt of DEMAND
W

BoxNa.l IDENTIFICATION OF THE INTERNATIONAL APPLICATION W"'E;:::m
Internationa! spplication No. International filing dete (dayimonthfear) | (Earlicat) Priority date (dayimontipear)
PCT/USO3/19415 20 Jun 28 Jun 2002

Title of invention
Process and Intermadiates for Making Nen-Nucleoside HIV-1 Reverse Transcriptase Inhibitors

BoxNo.II APPLICANT(S)
] T No.
Nams and address: wgﬂ;—.'?“ﬁﬂ*- elsphome No

203-798-9988
BOEHRINGER INGELHEIM PHARMACEUTICALS, INC. * [Facsimile No.
900 Ridgebury Road, P.0. Box 388 203-788-4408
Ridgsfield, Connecticut USA 08877-0368 Teloprintor No.

Applicant’s registration No. with the Office

Stute (that is, country) of uationality: State (that is, conmtry) of meidence:
us us

Namo and addiress: (Finlly none follonnd by ghom name; fir o bgel ntity, fiul official desigrroion. Th ke waot fnchelr postel sndy and vt of camtry)

Stute (that ks, couniry) of nationality: Stute (that ir, country} of residence:

us
——— — —  — ———

Name and sddress: (Faslly aomy fllowd by given nung; fir o legel sustly, full official devignation. The address s inchade pouisd cods oud seme of cuntry)

State (thot is, country) of astionality: IMM&MUI’I"&:H:
[] FPurther appiicasts are indicated on a continuation sheat

Form PCT/AIFEAMO] (first sheet) (March 2001; reprint Jumuary 2002) Jor Notas to the demand form
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2 Intomationa) application No.
Sheet No. .. PCTAUSOM19415

BexNa. Il AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE
The following persoa ia __-E ugent ﬁ common reproscxtative
md [17] has boen sppointad eartier and represents the applicara(s) also for intemational proliminary examinstion,
] ia bareby sppoimied snd any earlier appointment of (en) agant(sVecmmen represantative ia hereby revaked.
[[] ia herwby apponied, specifically for the procedure befors the latermaticaal Preliminary Examining Authaity, in sddition 1o

the sgeni(s representxiive sppointed exrller.
: - Te N

Nmuﬂmm—%ﬁd %:ﬁmmﬁm&m a?.hlqtmt o
RAYMOND, Robert P.; STEMPEL, Alan R.; DEVLIN, Mary-Ellan M.; Facelmiie Mo
BOTTINO, Anthony P.; POCCHIARI, Susan K; DATLOW, Phillp |.; 203/798-4408
WITKOWSKI, Timathy X_; DOW, David A.; MORRIS, Michasl P. -
c/o BOEHRINGER INGELHEIM CORPORATION Teleprinter No.
900 Ridgebury Road, P.O, Box 388
Ridgefield, Conneclicut 08877-0368 USA [ Ageat s regivtration No, with e Office |

MMWMNMMM of pomnon veprosontative is/has been sppointed and the
space above is instend to mdicate a special sddress to which cormespondence should be sent.

Bex No.IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION
Statemsut concerning amendmontn*
1. The applicent wishes the internations! preliminary exsmination to start on the basds of-
[#] the intaruationat appHostion as originally fled
tedeacription  [] ws originally fled
03 amemded undar Article 34

the elsims as originally filed
s4 amendad under Article 19 (toguther with ey sccompentying statament)
as amended under Article 34

Medmwings ] s originally filed
a8 amendad under Article 34

2. ] Tue spplicant wishes any smendment to the claims mdar Article 19 to be sonciderod as reversed.

3 D The spplicant wishes the start of the imtematjone] pralintinsry exaination to e pestponed until the expintion of 20 months
from the priority date vnless the International Preliminsry Examining Antherity receives a copy of anry smendments made
under Azticle 19 or s notice from the spplicant that he doss not wish to male xuch smendments (Rule 69.1(d)). (Thir check-
bax may be morked only whers the timg Limit under Article 19 haz not yet expired )

* Where no chack-box is marked, lntemnational preliminary examination will stat on the basis of the intarmational appllieation

e e 34 ar evafva y e oiemtiomad Prelsnery Bt iving AShocty efov - h8s Cepio 5 o oy & ol Saton

an

or the internatjonal preliminary examination report, as so smended. B ’ we
Language for the purposes of irternational preliminary examination: Engliah

which is the lxngusge in which the intermational spplication was filed.
which is the language of 2 transiation furnished for the purposes of intamational search.

[[] which ia the laaguags of publication of tha internationsl spplication.

[} which is the anguage of the translation (to be) fornished for the purposes of intemational preliminary exsmination.
Box No.V ELKCTION OF STATES
r;gsimumdummmmn.mmmmmwudm“m»muq

excluding the following Statas which the applicant wishes net te elact:

Form PCT/IPEA/401 (second sheet) (March 2001; reprint Jummary 2002) See Notes to the demand form



3 Intemstional application No.
Shest Ro. . ¥ PCTAISG3/18415
Bex No. VI CHECK LIST
The demand is accompanind by the following slsmexts, in the language referred to in For International Preliminary
mNaN.Lumbﬂfhwmmm Examining Authority use only
received nct recelved
1. trenalation of tntamaticnal spplication sheets O O
2. smandments vnder Article 34 shewts O a
3. ecopy (or, where required, tmaslation) of
smendments under Article 19 shesls O a
4. copy (or, where required, translation) of
staternent under Article 19 sheets (I O
5. letir shests O O
6. otberapect) Roquost For Datalied Bam 1 shoets O O
The demand is also accompanied by the item(s) marked below:
1.[)/] fee calculstion sheet 5.[] otatecnemt explaining lack of signature
2.[] original separute power of attomey 6. ] sequence listing in computer readsble form
3.C] original geoeral power of attomey 7.[[] other (apeacify):

4.[] copy of pmeral power of sttomey;
reference pumnbey, if my:

Box Ne. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REFRESENTATIVE
Next 1o euch cignabwrs, indicats the mame of the parzan signing sid the copacily in which the parson signe (W nick capocily I not abvious from resibeg the dumand).

/.

Alan R. Stempel, Agent

For International Preliminary Examining Authority use only
1. Date of actua] receipt of DEMAND:

2. Adjusted date of recsipt of demand due
to CORRECTIONS under Rule 60.1(b):

2. [ The dats of receipt of the demand is AFTER the expirstion of 19 months ] The applicant has beea
) from the prictity date and itern # or 5, below, does not spply. informed accordingly.

4. D mwjﬂwwhhMimmhpﬂdlﬂmhﬁmhpiﬂitydlﬂnuﬂdﬂbyviﬂuuf

5. D Although the date of recaipt of the dumand is afizr the expimtion of 19 months from the priority date, the dalxy in amrival
ia EXCUSED pucsusnt to Rule £2.

For International Bureau use only

Demand roceived from IPEA on:

Form PCT/IPEA/40] (last sheet) (March 2001; reprint January 2002) See Notes to the demand form

&/
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From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

To: PC SEP 2 9 2004
BOEHRINGER INGELHEIM CORPORATION EC
900 Riigebury Road, P.O. Box 368 NOTIFICATION OF
Ridgefieid, CT 06877-0368 THE INTERNATIONAL PRELIMINARY
ETATS-UNIS D'AMERIQUE EXAMINATION REPORT
{(PCT Rule 71.1)

Dets of maling
EhTas B.D, - 12.28 .04 (daytnonthyear) 24.00.2004
Appilicant's or agent's file refarence
0240PCT IMPORTANT NOTIFICATION
intemational appliication No. Intemational fiing date {daynont/year) Priarly dala (deyinonthiesr)
PCTAJS 03/19415 20.08.2003 28.08.2002

Applicant
BOEHRINGER INGELHEIM PHARMACEUTICALS, INC.

1. The applicant Is hersby notified that this Intemational Preliminary Examining Authority transmits herewith the
inl:lmaﬁnnal prefiminary examination report and its annexes, if any, estabished on the intemational
application.

2. A copy of the report and Its annexas, If any, Is baing tranemitted to the International Bureau for
communication to all the alected Cffices.

3. Where required by any of the elacted Offices, the Intemational Bureau will prepare an English transiation of
the report (but not of any annaxea) and will transmit such transiation to those Offices.

4. REMINDER

The applicant must enter the national phase before each slected Office by performing certaln acts (filing
translations and paying national fees) within 30 months from the priority date (or later in some Offices)
(Article 38(1)) (see also the reminder sent by the Imtemational Bureau with Form PCTAB/B301).

Where a translation of the intemational application must be fumished to an elected Office, that translation
must contain a translation of any annexss to the intemational praliminary examination raport. it Is the
applicant’s responasibliity to prepare and fumish such translation directly to each elected Offica concemed.

For further detalis on the applicable tims limis and requirements of the slected Offices, see Volume |l of the
PCT Applicant's Guida.

The applicant's attention Is drawn to Article 33(5), which proviies that the criteria of novelty, inventive step
and indusirial applicability described In Article 33(2) o (4) merely serve the purposes of Intamational
preliminary examination and that "any Contracting State may apply additional or different criteria for the
purposes of deciding whather, in that State, the claimed inventions is patentable or not" (ses also Article
27(5)). Such addttional criteria may relate, for axample, to exemptions from patentability, requirements for
enabling disclosure, clarity and support for the clalms.

ey
Name and addreas of the intemational = | Authoriznd Oficer —
oAy SxaI oty Py
——a  Eurpean Patent Office Habert, W ‘ g)\
0-80298 Munich {
Tel. +49 B9 2399 - 0 Tx: 523856 epmu d Tol. +49 80 2309-2162 : j
Fax: +40 89 2300 - 4485 .

Form PCTAPEA/418 (January 2004)



PATENT COOPERATION TREATY é/']/

PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Atrticle 36 and Rule 70)
Applicant's or agent's fis raference Sea Notification of Transmittal of infemafional
SR40PCT FOR FURTHER ACTION Preliminary Examinaion Report (Form PCTAPEAM18)
international application No. imamational ling dete {dayinonihymsar) Priodty date (depwinonihienr)
PCTAJS 03/18415 20.08.2003 28.08.2002
Intemational Patent Classification (IPC) or both national classificaion and IPC
CO7D47114
Apglicant

BOEHRINGER INGELHEIM PHARMACEUTICALS, INC.

Thase annaxes conwsist of a total of

2. This REFORT comlsts of a iotal of & sheets, including this cover sheat.

shoels.

1.  This Intemational prellminary axamination report has been prepared by this inlemational Preliminary Examining
Authority and s tranamitied to the applicant according fo Article 36.

B1  This report Is also accompanied by ANNEXES, 1.¢. sheets of the description, claima andbr drawings which have
been amended and are the basls for this report andbr sheets contalning rectifications
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT).

mace before this Authority

] Baale of the oplnion
I Priority

Vil 00 Certain observations on

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

the Intemational application

(]

O Non-establishment of opinion with regard to novelty, nventive step and Industrial applicabliity
IV O Lackof unily of lnvention
=B
O

Reasonsd staternent undar Rule 68.2(a)(l) with regard to , Inventive industrial appficabifity;
cltations and wm:onnw:pqummmhmam oveRy, Inve sepor :

Certain documents cited
Vil 0 Certain defects In the Intemational applcation

Deis of submisaion of the demand Dals of completion of thia report
24.11.2003 24.08.2004
Name and addrass of the Intemational Authortred Officer
preliminary examning awthority: /"‘"'s
, Tel mu‘gu?n?o 2385 +J 1 @
. -0 Tx 523858 epmu d j
— Fax +40 80 2399 - 4485 Talaphona No. +49 89 2389-2108 \\..-

Fom PCTAPEA/408 {Covar Sheef) (January 2004)
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT International application No. PCTAJS 0318415

Basls of the report

1. With regard to the elements of the intemational appiication (Replacement sheets which have been fumished to

the racelving Office in response o an invitation under Article 14 are referred to in this report as “ ly fled"
and are not annexed to this report since they do not contaln amendments (Rules 70.16 and 70.17)

Deacription, Pages

1-12 as originally filed
Claims, Numbers
1-8 as originally flled

With regard to the language, efl the elements marked above wars available or fumished to this Authority in the
languege In which the intemational application was filed, unless otherwise Indicated under this item.

These slements ware avallable or fumished to this Authority In the following language: |, which Is:

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

O the language of & tmnslation furished for the purposes of intemational preliminary examination {under
Rule 552 andbr 55.3).

With regard io any hucleotide andbbr amine acld ssquence disciosed in the intemational application, the
International preliminary examination was carmied out on the basis of the sequence fisting:

O contained in the intemational application In written form.

filed together with the intemational application in computer readable form.

fumished subsequenty to this Authoxity In written form.

fumnished subsequently to this Authority in computer readable form.

The statement that the subsequently fumished written sequence lsting does not go beyond the disclosure
in the intemational application as filed has besn fumished.

The statemant that the Information recorded In computer readable form Is Identical to the wiltten sequence
listing has been fumished.

O ODOoOAO

. The amendments have resulted in the cancellation of:

O the description, pages:
[0 the claims, Nos.:
O the drawings, sheets:
O

This report has been established as f (some of) the amendments had not been made, since they have
been considered to go beyond the disclosure as filed (Rule 70.2(c)).

(Mywmm@mmmmmmmmmmm 1 and annexed io this

. Additional observations, If necessary:

Form PCTAPEA/ 408 (January 2004)
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INTERNATIONAL PRELIMINARY
EXAMINATI N REPORT International application No. PCTAJS 0319415

V. Reasoned statement under Article 35(2) with regard to novelty, Inventive step or industrisl applicabliity;
cliations and explansations supporting such statement

1. Statement
Novelty (N) Yes: Claims 1-8
No: Clalms
Inventive step (IS) Yes: Claims
Na: Claims 18
Industral applicability (IA) Yas: Claims 18
No: Claims

2. Chations and explanations
ses separaie shaet

Form PCTAPEA/408 (January 2004)
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INTERNATIONAL PRELIMINARY Intemational application No. PCT/US 03/19415
EXAMINATION REPORT - SEPARATE SHEET

V  Reasoned statement under Article 35(2) with regard to novelty, inventive
step or industrial applicability; citations and explanations supporting such
statement

V.1 The present application relates to a process and intermediates for the synthesis of
dipyridio[3,2-b:2',3'-e][1,4]diazepin-6-ones bearing a 2-(quinolinyl)oxysethyl or a 2-
(1-oxido-quinolinyl)oxyethyl group in the 8-position.

V.2 Reference is made to the following documents:

D1: US 20020028807-A, cited in the document

D2: KOWALCZYK BA ET AL: 'SYNTHESIS OF DIHALOPHENYLACETIC ACIDS
USING AROMATIC NUCLEOPHILIC SUBSTITUTION STRATEGY", synthesis,
vol. 12, 1997, pages 1411-1414,

V.3 Novelly

Document D1 discloses the nucleophllic substitution on a compound of formula Ii,
which leads to the 8-(2-propenyl) derivative. Ozonolysis of the double bond and
reduction then leads to a compound of formula IV (Scheme 5).

Document D2 discloses the reaction of a halogenated benzyl ring with a ‘malonate
type' nucleophlle followed by hydrolysls and dercarboxylation to give phenyl acetic
acids (Scheme 2 and 3).

A process for making a compound of formula | is disclosed in none of the
documents. Claim 1 therefore fulfills the requirements of Art 33(2) PCT.

A process for making a compound of formula IV is disclosed in none of the
documents. Claim 2 therefore fulfills the requirements of Arnt 33(2) PCT.

A process for making a compound of formula V is disclosed In none of the
documents. Claims 3-6 therefore fulfill the requirements of Ant 33(2) PCT.

A compound of formula |V is disclosed in none of the documents. Claim 7
therefora fulfills the requirements of Art 33(2) PCT.

A compound of formula V is disclosed In none of the documents. Claim 8

Form PCT/Separute Sheet/400 (SBhest 1) (EPO-Aprl 1887)
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INTERNATIONAL PRELIMINARY International application No. PCT/US 03/19415
EXAMINATION REPORT - SEPARATE SHEET

therefore fulfills the requirements of Art 33(2) PCT.

V.4 Inventive step

Starting from document D1 the problem to be solved may be regarded as to how
to provide a novel possibly improved process for the synthesis of compounds of
formula 1. The solution of the applicant resides in replacing the process for the
synthesis of a compound of formula Vi, (which in document D1 is performed by
alkylation of the 8-halide derivative to yleld a 8-(2-propenyl) derivative, which after
ozonolysis and reduction gives a compound of formula Vi), for a nucleophilic
replacement with a malonate derivative to yield the 8-('malonate’) derivative
(formula 1V), hydrolysis then gives a compound of formula V, which after reduction
gives the compound of formula V1. A nucleophilic replacement of an aromatic
halide with a malonate derivative followed by hydrolysis to give an aromatic
carboxylic acid is already known from document D2. For a person skilled in the art
it would therefore not seem surprising this route can be used to come to
compounds of formula VI. Inventive step can therefore not be acknowledged for

the present application (Art 33(3) PCT).

Fomm PCT/Separate Shaat/408 (Shest 2) (EPO-Aprdl 1887)
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% TRATADODEC PERACION DE PATENTES (}L

PCT

XN
Q\@@ INF RME DE EXAMEN PRELIMINAR INTERNACIONAL

(Articulo 36 y Regla 70 del PCT)

Rafarancia del expediente del agents o

soliciante PARA ACTUACIONES Vr notificacion de Transmisidn del Reporia de Examen
W24IPCT ADICIONALES Prelimings (Formato PCTAPEA418)
Solicitud Intemacional No. Fecha de pressntacién (nemacionsl (de/mes/afio) Fecha de priordad (dfe/mes/afic)
PCTAJS03/0415 20.08.2003 28.08.2002

CO7D 471114

Clasificacidn Internacional de Patentes (IPC) 0 clasificacién naclonal @ IPC

BOEHRINGER INGELHEIM PHARMACEUTICALS, INC.

Administrativas segin

2. Este INFORME consta de una total de 5 hojas, Incluyendo la portada

el PCT)

Estos anexos constan de un total de hojas.

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

O Este informe también se acompaiia de ANEXOS, esto es documentos de la dascripclén, reivindicaciones
y/a dibujos que han sido cormegidos y que son la base de este informe y/o documentos que contienen
rectificaciones realizadas ante esta Administracién (Ver Regla 70.16 y Secclén 607 de Ias Instrucciones

| Bd Fundamentos d
il 0 Prioridad

]| N

v O

v

3. Este informe contiene indicaciones relativas a los siguientes aspectos:

el Informe

No se establece concapto relativo a la novedad, nivel inventivo y aplicacién industrial

Carencia de unidad de la invencion

Declaracién razonada seqqn el articulo 35(2), en relacion con la novedad, nivel inventivo o
aplicacion industrial; cltaciones y explicaciones que soportan dicha declaracion

Vi O Ciertos documentos citados

Vil O Ciertos defectos de la solicitud intamacional

vl [0 Cilertas cbservaciones respecto a la solicitud internacional
Fecha de presentacidn de la demanda Fecha de terminacién de sste reporte
24.11.2003 24.09.2004
:‘:;m.";':lﬂ“ ‘:lmlg:r" Sutoridad Funclonario Autorizado
) Dzo0 oo Bakboord, J
_0) Tel, +49 89 2399 - 0 Tx: 523856 epmu d akboord,
Fux +49 89 2309 - 4465 Tekéfono No. +40 89 2309 2188

Formato PCTAPEA/408 (portada) (uilo 1088)




INFORME DE EXAMEN
PRELIMINAR INTERNACIONAL

3%

Sollcitud intemaclonal No. PCT/US03/19415

Base del Informe
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V. Declaraclén motivada seg(n el Articulo 35(2) en cuanto a la novedad, el nivsl Inventivo y [a
aplicaclén Industrial; citas y explicaclones que apoyan esta declaraclén.

1. Declaraclén

Novedad (N) Reivindicaciones 18 sl
Reivindicaciones NO

Nivel inventivo {NI) Reivindicaclones Sl
Relvindicaciones 18 NO

Aplicacién industrial (Al) Relvindicaciones 18 Sl
Relvindicaciones NO

2.  Citas y axplicaciones (Regla 70.7)

Ver Hoja Separada
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V.

V.1

V.2

V.3

Declaracién motivada segiin el Articulo 35(2) en cuanto a la novedad, el nivel inventivo y la
aplicacién Industrial; cltas y explicaclones que apoyan esta declaraclén.

La presents solicitud se relaciona con un proceso e intermediarios para la sintesis de
dipirido[3,2-b:2',3'-e][1,4]diazepin-6-onas que poseen un grupo 2-(quinoliniljoxieti! o un 2-(1-
oxido-quinolinil)oxoetil en la posicién 8.

Se hace referencia a los siguientes documentos:

D1: US 20020028807-A, citado en el documento

D2: KOWALCZYK BA ET AL 'SINTESIS DE ACIDOS DIHALOFENILACETICOS
UTILIZANDO UNA ESTRATEGIA DE SUSTITUCION NUCLEOFILICA AROMATICA'
sintesis, vol. 12, 1987, paginas 1411-1414,

Novedad

El documento D1 revela la sustitucion nuceleofilica sobre un compuesto de férmula Il, que
conlleva a la formacién del derivado 8-(2-propenilo). La ozonizacibn del doble enlace y la
reducciéon produce luego un compuesto de férmula IV (Esquema 5).

El documento D2 revela la reaccién de un anilio bencilo halogenado con un nucletfilo del
‘tipo malonato’ seguido por la hidrolisis y decarboxilacién para producir los acidos fenll
acéticos (Esquema 2y 3).

En ninguno de los documentos ha revelado un proceso para hacer un compuesto de formula
l. Asl, la reivindicacién 1 cumple con los requerimientos del Articulo 33(2) del PCT.

En ninguno de los documentos ha revelado un proceso para hacer un compuesto de formula
IV. Asl, la reivindicacién 2 cumple con los requerimientos del Articulo 33(2) del PCT.

En ninguno de los documentos ha revelado un proceso para hacer un compuesto de formula
V. Asl, las reivindicaciones 3-6 cumplen con los requerimientos del Articulo 33(2) del PCT.

En ninguno de los documentos se revela el compuesto de férmula IV. La reivindicaclén 7
entonces cumple los requerimientos del Articulo 33(2) PCT.

—
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En ninguno de los documentos se revela el compuesto de férmula V. La reivindicaciéon 8
entonces cumple los requerimientos del Articulo 33(2) PCT.

Nivel Inventivo

Comenzando por el documento D1 el problema a resolver puede considerarse como el de
proporcionar un novedoso y posiblemente mejorado proceso para la sintesis de los
compuestos de férmula I. La solucién del solicitante se basa en reemplazar el proceso por la
sintesis de un compuesto de férmula VI, (el cual en el documento D1 se realiza por la
alquilacién de un derlvado de 8-haluro para obtener el derivado 8-(2-propenilo), que luego de
la ozondlisis y reduccion proporciona un compuesto de férmula VI), para el reemplazo
nudleofilico con el derivado de malonato y obtener el derivado de 8-{'malonato’) (formula IV),
la hidrélisis luego proporciona un compuesto de formula V, el cual luego de la reduccién
produce un compussto de férmula VI. Un reemplazo nucleofllico de un haluro aromatico con
un derivado de malonato seguido de la hidrdlisis para proporcionar un acido carboxilico que
s ya conocido a partir del documento D2. Para una persona versada en la materia no
pareceria entonces sorprendente que esta ruta pueda ser utilizada para llegar a los
compuestos de férmula VI. De esta forma, no puede reconocerse el nivel inventivo para la
presente solicitud (Art 33(3) PCT).

PRPWPCL7612/ID-000243



10

15

20

25

30

Y

PROCEDIMIENTOS E INTERMEDIOS PARA PREPARAR INHIBIDORES DE

TRANSCRIPTASA INVERSA DE HIV-1 NO NUCLEQSIDOS

CAMPO TECNICO DE LA INVENCION
La Invencién se refiere a un procedimiento nuevo y a Intermedios nuevos para
la sintesis de ciertos inhibidores de transcriptasa Inversa no nucledsidos.

ANTECEDENTES DE LA INVENCION

La enfermedad conocida como el sindrome de Inmuncdeficlencia adquirida
(SIDA) estd causada por el vius de Jla inmunodeficiencia humana (HIV),
particularmente la cepa conocida como HIV-1. Para que el HIV se replique por una
célula huésped, la Informacién del genoma viral debe integrarse en el DNA de la célula
huésped. Sin embargo, el HIV es un retrovirus, lo que significa que su Informacién
genética esta en forma de RNA. El ciclo de replicacién del HIV, por lo tanto, requiere
una etapa de transcripcién del genoma viral (RNA) en el DNA. La transcripcién del
RNA viral sn el DNA se logra por una enzima que se ha denominado acertadamente
transcriptasa inversa (RT). El virén del HIV incluye una copia de la RT con sl RNA
viral.

La transcriptasa inversa tiene tres funclones enzimaticas conocidas. Actia
como una DNA polimerasa RNA-dependients, como una ribonucleasa y como una
DNA polimerasa DNA-dependiente. Actuando como una DNA polimerasa RNA-
dependiente, la RT transcribe una copia de DNA monocatenario del RNA viral.
Actuando como una ribonucleasa, la RT dastruye el RNA viral origln_al y libera el DNA
recientements producido del RNA original. Finaimente, actuando como una DNA
polimerasa DNA-dependiente, la RT hace una segunda cadena de DNA,
complementarla, usando la primera cadena de DNA como un modelo. Las dos
cadenas forman DNA de cadena doble, que se Integra en el genoma de la célula
huésped por otra enzima llamada Integrasa.

Los compuestos que Inhiben las funciones enzimaticas de la transcriptasa
inversa del HIV-1 inhibirAn la replicacidbn del HIV-1 en células infectadas. Tales
compuestos son Utiles en la prevencién o el tratamiento de infeccién por HIV-1 en
sujetos humanos, como se demuesira por inhibidores de RT conocidos tales como 3'-
azlod-3'-desoxitimidina (AZT), 2',3'-didesoxinosina (ddl), 2',3'-didesoxicitidina (ddC),
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d4T, 3TC, nevirapina, delavirdina, efavirenz y abacavir, los Inhibidores de RT hasta
ahora aprobados como fArmacos para uso en el tratamlento de infeccién por HIV.

Como con cualquier terapla antiviral, el uso de Inhibidores de RT en el
tratamlento de Infeccién per HIV finaimenta conduce a un virus que es menos sensible
al farmaco dado. La resistencla (la sensibilidad reduckia) a estos farmacos es el
resultado de mutaciones que ocurren en el segmento del gen pol de la transcriptasa
Inversa. Se han caracterizado varias cepas mutantes del HIV y la resistencla a agentes
terapéuticos conocidos se debe a mutaciones en el gen de la RT. Algunos de los
mutantes mas cominmente observados cilnicamente son: el mutante Y181C, en el
que una tirogina Y, en el codon 181, ha mutado a un residuo cisteina C y K103N, en el
que la lisina K en la posicién 103 se ha sustituido por asparagina N. Otros mutantes
que surgen con creclente frecuencia durante el tratamiento con antivirales conocldos
incluyen a los mutantes simplas V106A, G190A, Y188C y P236L: y a los mutantes
dobles K103N/Y181C, K0O13N/P225H, K103N/V108] y K103N/L100I.

Como la terapla de infeccién por HIV que usa antlvirales continta, se espera
que auments la aparicion de nuevas cepas resistentes. Hay por lo tanto una necesidad
en curso de nuevos inhibldores de RT, con diferentes modelos de eficacla contra los
diversos mutantes.

De particular importancia para la presente invencién son los Inhibidores de HIV-
RT descritos por la patente de EE.UU. N°. 6.420.359. Estos compuestos, que son
todos dipirdo[3,2-b:2',3'-6][1,4]diazepinB-onas que llevan un grupo 2-
(quinolinil)oxietilo o un grupo 2-{1-oxido-quinoliniljoxietilo en la posicién 8, tlenen una
actividad realzada contra cierias cepas mutantes de HIV-1 clinicamente significativas.
Es es el objeto de la presente invencién proporcionar un método altemativo para
preparar los compuestos descritos por la patents de EE.UU. N°. 6.420.359.

2

SUMARIO DE LA INVENCION
La Invencion proporclona un procedimiento mejorado para hacer los
compuestos de la formula general |I:

)



YA

R? se selecclona del grupo que consiste en H, F, Cl, alquilo C,., cicloalquilo C,.
+ Y CFy;
5 R* es H o Me;
R® es H, Mae o Et, con la condiclén de que R* y R® no sean ninguno Me y si R*
es Me entonces R® no pueda ser Et;
R'! es Me Et, ciclopropilo, propllo, Isopropilo o ciclobutllo; y
Q se selecclona del grupo que consiste en:

/ ' @l
P
10 o=

asl como sus sales farmacéuticamente aceptables.

-
N¢
o—



10

15

20

25

DESCRIPCION DETALLADA DE LA INVENCION

El método sintético de la Invencion comienza a partir de un compuesto de
partida de la formula |l

)

en la que R, R*, R® y R"" son como se deflne anteriormente en lo que concieme a los
compuestos de la formula | y en la que X es un cloro, yodo o bromo, o un resto
fluorosulfonato seleccionado del grupo que consiste en -OSO,F y -OSO,{CF;),CF3 en
el que n es un nimero entero entreé 0 y 10. Se describen procesos para preparar
compuestos de partida de la formula Il en la que X es bromo en la patente de EE.UU.
N°. 6.420.359. Pueden hacerse compuestos en los que X es diferents a bromo por
métodos andlogos que seran faclimente evidentes para los expertos en la técnica
ordinaria.

Se preflere usar un compuesto de la formula Il en la que X es bromo.

El compuesto de partida de la férmula |l iniclalmente sufre una reaccion de
acoplamiento catalizada por paladio en la que se lleva a cabo la arlacléon de un
malonato o sustituyente de malonato de la férmula Il

12 13
RNR (i
en la que,

R'?  as un grupo clano o un grupo de la fdrmula -COOR™™, en la que R es
un grupo alqulio C-i4, un grupo alqulloxi C-,4-alquilo C~, un grupo fenllo, naftilo,
tiofenilo, furilo, piridilo, imidazol o bencilo, y

R™  es un grupo ciano, un grupo de la férmula -COOR™ (en la que R™ es
un grupo alquilo C-i4, un grupo alqulloxi C-;-alqullo C-,4, un grupo fenilo, naftilo,
tiofenilo, furilo, piridilo, Imidazol o bencilo), un grupo de la férmula -SO,R™ (en la que
R es un grupo alquilo C-,., fenilo, furllo, piridiio o bencilo), un grupo de la formula -
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P(O)(OR'); (en la que R"" es fenilo, furilo o piridilo) o un grupo de la férmula -SOR™
(en la que R es un grupa alquilo C~.,, un grupo alquiloxi C-14-alqullo C-14, un grupo
fenllo, nattllo, tiofenilo, furilo, piridilo, imidazol o bencilo).

Se prefiere emplear un sustituyente de malonato de la férmula IlI

5

12 13
RNAR (1)
en la que,

R?  es un grupo clano o un grupo de la formula -COOR™, en la que R es
un grupo alqullo C-.4, un grupo alquiloxi C-,4-alqullo C-.4, un grupo fenilo, naftilo,
tiofenllo, furlio, piridilo, Imidazol o benclio; y

R  es un grupo ciano, un grupo de la férmula -SO,R'® (en la que R"™ es un
grupo alqulio C-,., fanilo, furilo, piridlo o benclie), un grupo da la férmula -P(O}(OR"),
(en la que R" es fanilo, furllo o piridilo) o un grupo de la férmula -SOR™ (en la que R'®
63 un grupo aiqullo C-14, un grupo alqulloxi C~4-alquilo C-14, un grupo fenilo, naftllo,
tiofenilio, furilo, pirdilo, imidazol o bencllo).

La reaccién de los compusstos de las férmulas Il y Il tiene lugar en un
disolvente orgénico, en presencia de un catalizador de paladio, un ligando adecuado y
base fuerte. Disolventes adecuados son, como sejemplo no restrictivo, tolueno,
etiibenceno, xileno, DMF, DMA, NMP, dioxano y THF, prefiriéndose tolueno. Puede
usarse practicamente cualquler catalizador de paladio, tales como, por ejemplo,
Pd(OAc),, PdCl,, Pd.dba; y Pd sobre carbono, prefiiéndose Pd(OAc).. Bases
adecuadas son, por ejemplo, los hidruros metélicos tales como, por ejemplo, NaH, los
alcoxidos metilicos tales como, por ejemplo, -BuOK, t-BuONa y Na-terc-amilato, los
carbonatos metalicos tales como, por ejemplo, NazCOy, KoCO4 y C8,C0,, prefiiéndose
NaH y los fosfatos metélicos talas como, por ejemplo, K;PO,. Cuando el reactivo de la
formula 1l es un malonato (compuestos en los que R'? y R'® son ambos grupos éster
de &ckio carboxllico) entonces ligandos adecuados ser&n T-BusP, uno de los ligandos

- descritos y relvindicados en la patente de EE.UU. N°. 6.307.087, o una fosfina de

ferrocenilo tal como se describa en la patente de EE.UU. N°. 6.057.456 y patente de
EE.UU. N°. 6.072.073. Cuando el reactivo de la fdrmula Ill no es un malonato, sino
mas blen un sustituyente de malonato (un compuesto en el que R'? y R™ no son
ninguno grupos éster de A&cldo carboxilico) pueden emplearse los ligandos
mencionados anteriormente y, ademas, tamblén puede emplearse una triarlifosfina tal
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como, como ejemplo no restrictivo, PPhy, 0-TolsP, p-TolyP y o-Fur,P. En tal caso el
ligando preferido es PPh,.

La reaccién preferiblemente se lleva a cabo a temperatura elevada, més
preferiblemente en el intervalo entre aproximadamente 50 y 150°C.

La reaccidn descrita anteriormente, que acopla los compuestos de las formulas

6

Il y 1ll, proporciona un intermedio de la formula IV

0O
R} Rs\ R1z
- , N R"
\ N/ N N/
R? l 1
R (v)

en la que R% RY, R%, R", R'?y R" son como se definen anteriormente.

El aislamiento del Intermedio de la férmula IV antes de continuar a la siguiente
etapa del procedimiento es opcional. Se ha encontrado que es bastante convenlente
una sintesis in situ en la que el Intermedio IV no se aisle. Sl el intermedio IV no se aisla
y la base residual es un hidruro metélico, tal como NaH, entonces es aconsejable
Inactivar la base con un agente tal como alcohol isopropilo antas de continuar a la
siguients etapa.

Si ol Intermedio de la férmula IV contlene azufre o fésforo {porque R en el
reactivo de la férmula Iil era un grupo de la formula -SOzR"® o -P(O)(OR"®); entonces
la siguiente etapa del procadimiento es una eliminacién reductora del grupo que
contiens azufre o fosforo. Los métodos para realizar tal eliminacikén reductora seran
blen conocidos para los expertos en la técnica ordinaria. Por ejemplo, esto podria
lograrse mediante ol uso de niquel Raney o de una reacclén de metal en disolucién.

Subsecuente a la eliminacién reductora o, si el intermedio de la férmula IV no
contiene azufre o fésforo, se hidroliza después el Intermedio de la férmula IV para
proporcionar un intermedio més de la formula V

)
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en la que R?, R*, R® y R!! son como se define anteriormente y R' es -COOH o, sl el
reactivo de férmula Ill fusma un malonato y se emplean condiciones de hidrdlisis
suaves, R'"® puede ademés ser un grupo de la fdrmula -COOR™ en la que R'* es como
se describe anteriormente. La hidrblisis puede reslizarse de una manera que sera
convencionat y faclimente evidente para los expertos en la ticnica ordinarla. Por
elemplo, puede lograrse usando una base acuosa, tal como NaOH, preferiblemente a
temperatura amblente o mayor.

Los intermedios de las férmulas IV y la V se cree que son nuevos y constituyen
una parie de la invencion.

Se prefiere el aislamiento dsl Intermedio V antes de continuar a la sigulente
etapa.

Después, el intermedio de acido carboxilico o de éster de la féormula V se
reduce para propaorcionar un aicohol de la férmuia Vi

OH

v

en la que R?, R*, R® y R son como se define anteriorments. La reduccion se lieva a
cabo de una manera convenclonal que sera faclimente evidente pam los axparios en
la técnica ordinaria. Independientemente de si el intermedio de la férmula V es un
&cido o un éster, la reduccién puede lograrse usando boranos, borohldruros u otros
hidruros metilicos o disolviendo reductores de metal, prefinéndose borancs para los
ficklos y prefiridndose borohldruroe para los ésteres. Si se va a emplear un borano se
preflere hacerlo In siiu a partir de un borohidruro, tal como borohldruro de sodio y un
reactivo electrofilico tal como, por alemplo, HCI.

Finaiments, el alcohol de la fdrmula VI se convierte al producto final de la
férmula | por una reaccién de condensaclén con un reactivo de la férmula

HO HO
HO HO
{ { 7 i’ ,N;; _ d/ —fu;: _
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Esta condensacién puede lograrse de la manera descrita en la patente de
EE.UU. N°. 6.420.358.

La naturaleza y el alcance de la Invencién se apreclardn melor a partir de los
ejemplos siguientes.

Elemplo1: Arilacién de malononitrilo: Formaclén del compuesto de
férmula IV en el que R*= R*=H, R*= Me, R''= atllo y R**= R"= CN.

Se cargd un matraz con 10,0 g de bromuro triciclico {el compuesto de férmula 11
en el que R*=R‘=H, R®= Me, R"'= etilo y X= Br; 30 mmol, 1 eq.), 0,895 g de
trifenilfosfina (3,6 mmol, 0,12 eq.), 0,55 g de Pdxdbas (0,6 mmol, 0,04 eq.) y 40 ml de
1.4-dioxano. A esta mezcla después se afiadié 2,16 g de hidruro de sodio (80 mmol, 3
eq.) en porclones durante 15 minutos, usando 40 mi de 1,4-dloxano para completar la
adicién. Después se afiadié una solucién de 2,57 g de malononitrilo (39 mmol, 1,3 eq.)
en 5 ml de 1,4-dloxano y se calentd la mezcla a 90°C. Después de 18 horas la mezcla
se enfrid a temperatura ambiente y se inactivd con precaucién con 100 ml de solucién
de cloruro de amonlo saturado. Después se ajustd el pH a 6 con HCI 1N y se extrajo la
mezcla con diclorometano. Se secd la solucién organica (sulfato de magnesio) y se
eliminaron los disolventes al vacio para dar 7,03 g (73%) del producto como un aceite
mamén. RMN y MS mostraron el producto deseado (compuesto de férmula IV en el
que R?= R*= H, R?= Me, R''= etilo y R'?=R"= CN).

Elemplo 2: Arllacién de dietlimalonato: Formaclén del compuestc de
férmula IV en el que R’= R*= H, R"= Me, R"'= etilo y R'*= R"= CO,Et.

Un matraz de 500 ml de fondo redondo de dos bocas equipado con agitador
mecénico, condensador de reflujo y termopar se purgd con argén durante 20 minutos,
despuéds se cargaron 404 mg de Pd(OAc); (1,80 mmol, 0,03 eq.), 1,08 g de 2-{di-t-
butilfosfino) bifenilo (3,60 mmol, 0,06 eq.) y 20,0 g de bromuro triciclico (compuesto de
la formula Il en la que R*= R*= H, R®= Me, R''= etilo y X= Br); (60,0 mmol, 1 eq.). A
esia mezcla en un matraz en atmodsfera inerte después se afiadié 25,5 g de K,PO,
(120 mmol, 2 eq.), 100 ml de PhMe y se afiadleron después 13,8 mi de dietlimalonato
(80,0 mmol, 1,5 eq.). La suspensién agitada se colocd en un bafio de acelte y se
calenté a reflujo en nitrébgeno durante 24 horas hasta que el bromuro se consumid por
HPLC. La mezcla de reaccién se enfrié a temperatura ambienta y se diluyd con agua
(150 ml) y se afiadié tolueno (50 ml). La mezcla se agité durante 1 hora a temperatura
amblente hasta que todos los sdlidos se hablan disuelto. La solucién de dos fases
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después se transfiié a un embudo separador y se separaron las capas. La capa
acuoea se extrajo con tolueno (50 ml). Las capas orgénicas combinadas se filtraron a
través de una almohadilla de Cellite y se concentraron al vacio para dar un aceite
viscoso, que se evapord hasta secado para farmar un sélido naranja. La cromatografia
de gel de sflice (1:1 EtOAc:Hex) proporciond 20,5 g de aducto de malonato puro
(compuesto de férmula IV en la que R*= R*=H, R®= Me, R"'= etllo y R'?>= R"= CO,Et),
(83%), como un solido incoloro, p.f. 122-123°C; RMN ‘H (400 MHz, CDC!,) 5: 8,38 (d,
J= 2,5 Hz, 1H), 8,19 (dd, J= 1,5, 4,6 Hz, 1H), 8,16 (d, J= 2,4 Hz, 1H), 7,47 (dd, J= 1,5,
8,0 Hz, 1H), 7,09 (dd, /= 4,7, 8,0 Hz, 1H), 4,56 (s, 1H), 4,20 (m, 6H), 3,49 (s, 3H), 1,25
{t, »= 7.1 Hz, 9H). RMN **C (100 MHz, CDCly) &5: 187,30 (s), 167,23 (s), 159,31 (s),
154,50 (s), 151,18 (d), 144,34 (d), 141,93 (d), 131,63 (s), 130,74 (d), 123,52 (s),
120,57 (s), 119,78 (d), 62,17 (t), 54,80 (d), 41,24 (t}, 37,30 (q), 13,96 (q). 13,58 (q).
Andlisis calculado para C;;HaN,Os: C, 61,15; H, 5,87; N, 13,58. Encontrado: C, 61,14;
H, 5,86; N, 13,51.

EjJemplo3: Arllaclén de Isopropliclanocacetato y formaclén del
compuesto de férmula V en el que R*= R'= H, R®= Me, R"'= etllo y R"= CO;H.

Se cargd un reactor estirllizado de 800 | con 12,0 kg de 60% de NaH/aceite
(300 mol, 2,5 eq.), 0,27 kg de Pd{OAc); (1.2 mol, 0,01 eq.), 1,26 kg de PPh, (4,8 mol,
0,04 eq.) y 40 kg de bromuro friciclico (el compuesto de formula 1l en el que R*= R*=
H, R®= Ma, R''= etllo y X= Br; 120 mol, 1 eq.). El reactor se estirilizd de nuevo,
después se cargaron 70 kg de PhMe y se calentd la mezcla a 60°C. A esta mezcla
después se afadio una solucidn de 17,4 | de clanoisopropilacetato (138 mol, 1,15 eq.)
en 20 | de PhMe via bomba doslificadora & una velocidad flla durante 2 horas
(Precaucidn: desprendimiento de gas Hj). El contenido del reactor deapués se calentd
a 100°C y se mantuvo asl durante 1,5 horas. El HPLC de una allcuota mostré que la
arllaclén era completa para el compuesto de fdrmula IV en la que R*= R*= H, R'= Me,
R''= etilo, R'?= CN y R"*=CO,IPr. La mezcla después se enfrié6 a 35°C y se inactivd
por la adicidn de 19 kg de isopropanol (308 mol, 2,6 eq.) durante 20 minutos
(Precaucion: desprendimiento de gas H;). Después se afiadid 438 kg de soluclién de
NaOH 1M {417 mol, 3,5 eq.) y se calenté la mezcia a 80°C y se mantuvo asi durante 8
horas. El HPLC de una alicuota mostrd que la hidrdlisls era completa para el acido
carboxilico deseado. La mezcia se enfrid a 25°C y se separaron las fases. La fase
superior se desechd, mlentras que la fase acuosa inferior se devolvid al reactor.
Después se cargaron 218 kg de EtOAc y se apité la mezcla durante 15 minutos,

&7
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después se dejbé que se separaran las fases. La fase acuosa inferlor sa devolvié al
reactor y se enfri6 a 10°C. A asta mezcla después se afladié lentamante H,SO, 6 N
con monitorizacién continua del pH hasta que se alcanzé un pH final de 3,3: esto
requidd 133 kg de solucién de H.SO,. La mezcla resultante después se calentd a 25°C
y se mantuvo asi durante 1 hora. El lote después se centrifugd y se lavd dos veces con
40 kg de H20. El sdlido después se secd completamente al vaclo a 40°C hasta LOD<
1% para dar 36,0 kg del &cido carboxllico {compuesto de fdrmula V en el que R*= R'=
H, R®= Me, R"'= gtilo y R'*= CO,H; 96%), como un sélido blanco. P.f. 226-228°C; RMN
'H (500 MHz, DMSO) &: 12,47 (s, 1H), 8,32 (d, J= 2,0 Hz, 1H), 8,20 (dd, J= 4,6, 1,5 Hz,
1H), 7,96 (d, J= 2,3 Hz, 1H), 7,81 (dd, J= 8,0, 1,6 Hz, 1H), 7,24 (m, J= 4,6, 8,0 Hz, 1H),
4,08 (q, J= 7.0 Hz, 2H), 3,83 (s, 3H), 3,43 (s, 3H), 1,17 (1, J= 7,0 Hz, 3H). RMN "*C
(125 MHz, DMSO) 5: 172,22 (s), 168,28 (s), 157,47 (s), 153,08 (s), 151,32 (d), 144,08
(d), 141,59 (d), 131,72 (d). 131,14 (s), 126,01 (s), 120,28 (d), 120,12 (s), 40,45 (t),
36,74 (q), 36,34 (1), 13,42 (q). AnAlisis calculado para C,gH;aN4Os: C, 61,53; H, 5,16; N,
17,94. Encontrado: C, 61,28; H, 4,94; N, 17,56.

10

EjJemplo 4: Arllacién de acetato de metlifenlisulfonlio: Formaclién del
compuesto de férmula IV en el que R’= R*= H, R%= Me, R''= etllo, R'’= CO,Me y
R"= 8O,Ph.

Se carg6 un matraz con 165 mg de Pd.dba, (0,18 mmol, 0,02 eq.), 577 mg de
trifeniifosfina (2,2 mmol, 0,12 eq.) y 45 ml de 1,4-dioxano. Después de agitar en una
atmoésfera inerte durante 15 minutos, se afiadid 647 mg de NaH (27 mmol, 3 eq.) en
porciones. A esta mezcla después se afiadid 3,00 g de bromuro friciclico (el
compuesto de formula |l en el que R*= R*= H, R®= Me, R"’= etilo y X= Br; 8,00 mmol, 1
eq.), seguido de 2,50 g (11.7 mmol, 1,3 eq.) de acetaio metilfenilsulfonil. La mezcla
después se calenté a 60°C durante 18 horas, se enfrié a temperatura ambiente y se
Inactivé por la adicién de 0,5 ml de H;O. Se elimind el dioxano al vaclo para dar el
producto bruto como un sblido gris, 3,5 g (~90%). RMN y MS Indicaron el producto de
arilacién deseado {compuesto de férmula IV en el que R*= R*= H, R*= Me, R"'= etilo,
R'2= CO,Me y R'?= SO,Ph).
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Ejemplo 5: Ariacién de dietiifosfonll acetonifriio: Formaclén del
compuesto de férmula IV en el que R*= R*= H, R*= Me, R''= etilo, R'>= CN y R"=
P({O)(OEt),.

Se cargd un matraz con 1,00 g de bromuro triciclico (el compuesto de férmula I
en el que R?*= R*= H, R%= Me, R''= etllo y X= Br; 3,00 mmol, 1 eq.), 55 mg de Pd,dba,
(0,06 mmol, 0,02 eq.), 95 mg de trifenilfosfina (0,36 mmol, 0,12 eq.) y 0,69 g de
dietiifosfonil acetonitrilo (3,80 mmol, 1.3 eq.). A esta mezcla después se afiadid 15 mi
de 1,4-dioxano, seguldo por 216 mg de NaH (9,00 mmol, 3 eq.) . La mezcla resultante
después se calenté a 70°C durante ires horas. La mezcla se enfri6 a temperatura
ambiente y se Inactivd por la adicién cautelosa de 25 mi de H,O y se afladid 20 mi de
diclorometano. Después se ajustd el pH a 2,5 con HCl 1N ac. y se diluyd con H,O
adicional (25 ml} y diclorometano (25 ml). Las fases después se separaron y la fase
orgénica se concentrd en un acelte mamén. El aceite después se triturd con 10 mi de t-
butil-metil-6ter para dar un precipitado del producto, que se filtrd para dar 0,95 g de
producto como un sélido blanca. RMN y MS indicaron el producto de arllacién ‘deseado
(compuesto de formula IV en el que R'= R*= H, R*= Me, R''= etilo, R'>= CN y R¥=
P(O)(OEt)a).

11
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REIVINDICACIONES

1. Un procedimiento para preparar un compuesto de la férmula I:

0

5 enlaque:

R? se selecciona del grupo que consiste en H, F, Cl, alquilo C,.. cicioalqullo Cs.
4 Y CFy;
R' es H o Me;
10 R® es H, Me o Et, con la condicién de que R* y R® no sean ninguno Me y sl R*
es Me entonces R® no pueda ser Et;
R"! es Me, Et, ciclopropilo, propilo, isopropilo o ciclobutilo; y
Q se selecciona del grupo que consiste en

~=N +
o— \o_
15 '

procedimiento que comprende las etapas siguientes:
(@) hacer reaccionar un compuesto de partida de la formula Il
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(n

en la que R2, R*, R® y R"! son como se define anterlormente en lo que concleme al
compuasto de la formula | y en la que X es un cloro, yodo o bromo, o un resto
fluorosulfonato selecclonado del grupo que consiste en -OSO5F y -OS0,(CF;),CF; en
el que n @8 un nimero entero entre 0y 10,

con un malonato o sustituyente de malonato de la formula IlI

12 13
RNAR (my
en la.que,

R'2  es un grupo ciano o un grupo de la fdrmula -COOR™, an la que R es
un grupo alquilo C-1,, un grupo alqulloxi C-;4-alqullo C-,4, un grupo fenllo, naftlo,
tiofenilo, furilo, piridilo, Imidazol o bencilo, y

R™  @s un grupo clano, un grupo de la férmula -COOR" (en la que R'® es
un grupo alquilo C-,4, un grupo alqullox! C-4-alquilo C-.4, un grupo fenilo, natftilo,
tiofenllo, furllo, piridilo, imidazol o bencilo), un grupo de la férmula -SO,R"™ (en la que
R'" es un grupo alquilo C-, fenilo, furilo, piridilo o bencllo), un grupo de la férmula -
P(O)(OR"); (en la que R'? es fenllo, furilo o piridlio) o un grupo de la férmula -SOR™®
{en la que R es un grupo alquilo C~, un grupo alquilox] C~¢-alquilo C-,, un grupo
fenilo, naftllo, tliofentlo, furilo, pirdilo, imidazol o bencllo),

en un disoiventa orgdnico, en prasencia de un catalizador de paladio, un
ligando adecuado y base fuerte,

para proporcionar un Intermedio de la fdrmula IV
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0
R®
l N R13
—
T N
R1‘I
(v)
en la que R, R*, R% R'", R y R"™ son como se define anterioments en esta

reivindicacién;
{b) eliminar por reducciébn el grupo que contiene azufre o fésforo, si el
5 intermedio de la férmula IV contiane un grupo que contiene azufre o fosforo;
(c) hidrolizar el intermedio de la férmula IV para proporcionar un intermedio
mas de la fébrmula V

R1B

v
en la que R?, R*, R® y R'' son como se define anterlormente en esta reivindicacién y
10 R™ as -COOH o, si ol reactivo de la férmula Ill fuera un malonato y se emplean
condiclones de hidrdlisis suaves, en la que R™ ademas puede ser un grupo de la
férmula -COOR'* en la que R' es como define anterlormente en esta reivindicacion;
(d) reducir el intermedio de acldo carboxilico o de éster de la férmula V
para proporcionar un alcohol de la férmula VI
(o)

N
l OH

| 11
15 R vh)
en la que R?, R*, R® y R'' son como se define anterlormente en esta relvindicacion; y
(o) condensar el alcohol de formula VI con un reactivo de la formula
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para proporcionar el producto final de la férmula 1.

2. Un procedimiento para preparar un compuesto de la formula IV

R12

(V)
en la que:
R? se selecciona del grupo que consiste en H, F, Cl, alqullo Cy4, cicloalqullo Cy
4y CFy,
R* es H 0 Me,

R® es H, Me o Et, con la condicion de que R* y R® no sean ninguno Me y sl R*
es Me entonces R® no pueda ser Et,

R'! s Me, Et, ciclopropllo, propilo, isoproplio o ciciobutilo,

R'?  @s un grupo ciano o un grupo de la fdrmula -COOR™, en la que R' es
un grupo alquiio C-14, un grupo alquiloxi C-4-alqulle C-,,, un grupo fenilo, naftio,
tiofenilo, furilo, piridilo, Imidazol o banclio, y

R'®  es un grupo clano, un grupo de la fdrmula -COOR'™ (en la que R* es
un grupo alquilo C-,,, un grupo alquiloxi C-,-alquilo G-, un grupo fenilo, nattilo,
tiofenilo, furilo, piridilo, Imidazol o benclio), un grupo de la fdrmula -SO;R™ (en la que
R™ es un grupo alquilo C-,, fenilo, furilo, piridiio o bencilo), un grupo de la formula -
P(OXOR™); (en la que R'” es fenllo, furllo o piridilo) o un grupo de la fdrmula -SOR'"®
(en la que R es un grupo alqullo C-,,, un grupo alquiloxi C-y-alquilo C-y, un grupo
fenilo, naftilo, tiofenilo, furilo, pindilo, Imidazol o bencllio),
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procedimiento que comprenda las etapas siguientes:
(a) hacer reaccionar un compuesto de partida de la férmula Il

(n

en la que RZ, R*, R* y R!! son como se define anteriorments en esta reivindicacién y
en la que X es un cloro, yodo o bromo, o un resio fluorosulfonato selecclonado del
grupo que consiste an -0OSO.F y -0S0;(CF;),CF; en el que n 8s un nimero entero
entre 0y 10,

con un malonato o sustituyante de malonato de la formula lil

R'2 R"
()
en la que,

R'?  es un grupo ciano o un grupo de la formula -COOR™, en la que R es
un grupo alquilo C-,4, un grupo alquiloxi C-;4-alqullo C-,, un grupo fenilo, naftilo,
tiofenllo, furilo, piridilo, Imidazol o bencllo, y

R  es un grupo clano, un grupo de la formula -COOR™ (en la que R es
un grupo alquilo C-i4, un grupo alquiloxl C-4-alquilo C-14, un grupo fanllo, nattllo,
tiofenllo, furilo, pirdilo, imidazol o bencilo), un grupo de la formula -SO,R™ (en la que
R'® es un grupo alquilo C-, fenlio, furllo, piridilo o bencilo), un grupo da la férmula -
P(OXOR'), (en la que R es fanilo, furllo o piridilo) o un grupo de la formula -SOR'®
(en la que R™ as un grupo alquilo C-(, un grupo alquiloxi C-y,-alqulio C-1,, un grupo
fenllo, nattilo, tiofenilo, furllo, pirdilo, imidazol o bencilo),

en un disolvente organico, en presencia de un catalizador de paladio, un
ligando adecuado y base fuerte,

para proporcionar el compuesto de férmula IV,
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3. Un procadimisnto para preparar un compuesto de la férmula V

R™
V)
en la que: .
R? se selecclona del grupo que consists en H, F, Ci, alquilo Cy4, cicloalquilo C;.
4y CFy;
R* es H o Me;

R® es H, Me o Et, con la condicion de que R* y R? no sean ninguno Me y si R*
es Me entonces R® no pueda ser Et;

R'! ee Me, Et, ciclopropilo, propllo, Isopropilo o ciclobutilo; y

R' es -COOH o un grupo de la férmula -<COOR™ en la que R" es un grupo
glquilo C-14, un grupo alquiloxd C-,-alquilo C-,4, un grupo fenilo, naftilo, tiofenilo,
furilo, piridilo, imidazol o bencllo;

procedimiento que comprende las etapas siguientes:
{(a) hacer reaccionar un compuesto de partida de la formula Il

(n

en la que R%, R*, R® y R"' son como se define anteriormente en esta reivindicacion y
en la que X es un cloro, yodo o bromo, © un resto fluorosulfonato seleccionado del
grupo que consiste en -OSO;F y -OS0O,(CF,).CF3 en el que n es un nimero entero
entre Oy 10,
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con un malonato o sustituyente de malonato de la férmula Il

R RY
)
en la que,

R'2  es un grupo clano o un grupo de la fdrmula <COOR', en la que R' es
un grupo alquilo C-14, un grupo alquiloxl C-4-alquilo C-4, un grupo fenilo, naftilo,
tiofenllo, furllo, piridilo, imidazol o bencllo, y

R™  es un grupo clano, un grupo de la fdrmula -COOR™ (en Ia que R* es
un grupo alquilo C-14, un grupo alquiloxi C-y4-alquilo C-, un grupo fenilo, naftilo,
tiofenilo, furllo, piridilo, imidazol o bencilo), un grupo de la férmula -SO;R'® (en Ia que
R™ es un grupo alquilo C-,,, fenilo, furilo, piridilo o bencilo), un grupo de la formula -
P(OXOR'); (en ia que R’ es feniia, furlio o piridilo) 0 un grupo de ia férmula -SOR™
(en la que R™ es un grupo alquilo C-;.,, un grupo alquiloxi C- 4-alquilo C-,, un grupo
fenllo, naftilo, tiofenilo, furilo, piridilo, Imidazol o bencilo),

en un disolvente organico, en presencia de un catalizador de paladio, un
ligando adecuado y base fuerte,

para proporcionar un intermedio de la fdrmula IV

(o]
R} R'\ R™
—— \ R13
\ /
/NN —
R? N | 11 N
R (v)

en la que R RY, R% R", R'? y R™ son como se define anteriomente en esta
reivindicacion;

(b} eliminar por reduccién el grupo que contlene azufre o fdsforo, sl el
intermedio de la férmula IV contiene un grupo que contiene azufre o fésforo (porque
R™ en el reactivo de la férmula Ill era un grupo de la formula -SO;R"® o -P(O)}OR"),;
y:

(c) hidrolizar el intermedio de la férmula IV para proporcionar el compuesto
de férmula V.
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4, E| procadimiento de acuerdo con la relvindicacion 3, en el que el reactivo de
la férmula 1ll s un malonato y el ligando empleado es T-Bu,sP o una ferrocenil fosfina o
uno de los ligandos descritos y relvindicados en la patente de EE.UU. N°. 6.307.087.

5. El procedimiento de acuerdo con la relvindicacién 3, en el que el reactivo de
la fdrmula 1l es un sustituyente de malonato y el ligando empleado es T-BuyP, una

ferrocenil fosfina o una triarifosfina.

6. El procadimiento de la reivindicaclén 5 en el que el ligando es PPhs, 0-TolsP,
p-TolsP u o-FursP.

7. Un compussto de la formula IV

R} R'\ 7 R%
- l N R"™
2 \ N/ T N
R R" )

en la que:

R2 se selecciona del grupo que consiste en H, F, Cl, alquilo C., cicloalquilo C,
4y CFy;

R* es H 0 Me;

R® es H, Me o Et, con la condicion de que R* y R® no sean ninguno Me y si R*
es Me entonces R* no puada ser Et;

R' es Me, Et, ciclopropllo, propilo, isopropllo o ciclobutilo;

R'?  es un grupo clano o un grupo de la férmula -COOR™, en la que R' es
un grupo alqullo C-14, un grupo alquiloxl C-i¢-alquilo C-i4, un grupo fenilo, naftilo,
tiofenllo, furilo, piridilo, imidazol o bencllo, y

R  es un grupo clano, un grupo de la férmula -COOR™ (en la que R™ es
un grupo alqullo C-i4, un grupo alquiloxi C-y,-alqullo C-,4, un grupo fenilo, naftilo,
tiofenilo, furilo, piridilo, Imidazol o bencilo), un grupo de la fdrmula -SO;R"® (en la que
R es un grupo alquilo C-,.4, fenilo, furilo, piridilo o benclio), un grupo de la férmula -
P(O)(OR'), (en la que R'? es fenilo, furilo o piridllo) o un grupo de la formula -SOR™
(en la que R'® es un grupo alquilo C-1.,, un grupo alqulloxi C-, 4-alquilo C-.4, un grupo
fenilo, naftilo, tiofenilo, furilo, piridilo, imidazol o bencllo).
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8. Un compuesto de la formula V

R'™®
V)
en la que:
R se selecciona del grupo que consiste en H, F, Cl, alquilo Cy4, cicloalqullo C,
4y CFy;
R* es H o Me;

R® es H, Me o Et, con la condicién de que R* y R® no sean ninguno Me y sl R*
es Me entonces R® no pueda ser Et;

R es Me, Et, ciclopropilo, propilo, isopropllo o ciclobutllo; y

R' es -COOH o un grupo de la fdSrmula -COOR™ en la que R es un grupo
alqullo C-14, un grupo alquilox C-4-alquilo C-14, un grupo fenilo, naftilo, tiofenllo,
furlo, piridilo, imidazol o bencilo.

PRP/WPCL7612/ID-000228
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Resumen de la Invencion
Un procedimiento e intermedios nuevos para preparar Inhibidores de

transcriptasa inversa del HIV tal como se describe en la patente de EE.UU. N°.
6.420.358.

PRP/WPCL7612/ID-000228
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Doctor

EMILIO FERRERO

Apoderado

BOEHRINGER INGELHEIM CHEMICALS, INC

REFERENCIA: Radicacion No. 05-7452
Solicitud Internacional  PCT/US2003/018415
Fecha inicio fase nacionatl 28-01-2005

Trémite 011
Evento 379
Actuacion 416
Oficio No. 012
Folios . 001

Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el
expedients indicado en ia referencia, reune ios requisitos de forma establecidos en la
Decision 486 de la Comisién de la Comunidad Andina, el Tratado de Cooperacion en
Materia de Patentes (PCT), el Reglamento y la Circular Unica de la Superintendencia de
Industria y Comerclo, se envia el extracto de la solicitud a la Oficina de Comunicaciones
para efecto de su publicacion en la Gaceta de Propiedad Indusirial.

Camplase 05 ABR. 200"
Dado en Bogota DC

CESPEDES DE VERGEL
Jefe de la Divigién de Nuevas Creaciones

Carrera 13 No. 27-00 Pisos 5, 7y 10
Conmutador: 382 0840
202027 Fax: 350 5220
- Email: info sic.gov.co
www.sic.gov.co
Bogota, D.C., Colombia



